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ColkgeofdisAigii  ^      ■  *    1  hiiTj,  in 

("iowvan  s  1 

Cl'OT..    f  '  -;     ■.--        *' 

Cr.i 

Cv 

Cr^.-  ^  .        .     ,  ,,..4 

Cni*1iiii9     mwMncTy,      SiiUlbrcl*«,     3S7: 

Wri|{fil'«,  210 
f  >iif  bing  wcii^t,  fteuiUDOo  of  pile*  to,  A$)9 
CtT«t«J|»lM«,  Maiildi.  ST,  43£;  5e«  York 

llwJ  S46 
rmtalksn|ili7,  MitdwU  00,  zn 
Cm  rogi,  |aoBietri£al  cxtracUoti,  U9 
OoHtt,  m  dninitga  uf  io«tn>|i(dii^  ITS 

.  rdodinkcr  fbr  mcMmiinfc  sS8 
«i*c.  Fern.  IM 
HUlsr  meter,  Hartin's,  IM 
*  vDiuUr  iMiKas  Slarm  00,  896 


Diivk* 


nmolYpe  appmitiaik  Byown'ft, 
r,  on  lunr  ol  waler  tAnragb  pi{N 
)'» tfnirkMi  oak  itotoeior,  f IT 


Dawsoo,  CO  \Ann  dmwlng^  131 

Dft^yi  t«l<!graph,  Sll 

|)»y  oij  Hi^atiun  of  tit  poudtUiiin,  SIS 

Decimal  ftyiteius,  1&4, 1^6 

Dccontkm  of  new  mhux^  Vfatmintivr,  S.% 

DecnroUve  colour,  Bttikiu  on,  45T 
I)cllftiK«  Ifjdt,  rwiiell'*  put.  fi4 
Ikodori#inK  oewnse,  14;  Bnink««  on,  3T4; 

Derrick,  BoJjnci^p,  224 

Dcmr^  port  of,  53 

Ih'^kti,  OoUt-KO  of  N.  StofirofailOre.  IIT 

DtfTonpoit,  dj-niuace  and  water  flUji[ily,  SS9 

Diagram*  and  iiMJifeb,  Sfij^wllh  oij,  3:£T 

Dipjiiug  oaid  apparent  U^btf,  107 

Dirclc'ii  apparatnii  to  prt^veut  boiler  vxpU>- 

Ditching.  Iiili-«id4*,  109 

DisoQ,  «m  »t  ientiHe  tmlning,  2<J8 

Uofaeuii,  death  of,  4'ix} 

Dock,  Ueaufort,  Swaui^a,  $B 

Dock  csjMon  at  Kejhaiiif  337,  209,  262 

Dock,  willow.  Ui 

Dockjanl  fire-ejcttnguUliin^  works,  38f 

DodCAp  Cbigg  (in,  258 

Dodct,  Newcastle,  5\  Swansea,  S'JS;  Wd- 

lijiflton.  in 
Doiijddion,    on  ai^licjcttiml  dmwin^  at 

Liilr,  2;  on  unlikri  tuj>'  in  puiiitlng,  391 
Door,  froiT^  1  -i. 

DoniiCT  wi: 

D^julton,  oil  ,   ,  .      ' 

Dmin  pipC!'-,  wc4^l'u1lu  j^iiukU,  'IIS;  tbaub- 

pjjwU  itetiarjtiDg,  3ttS 
Broiiuigc,  Aujftin'A  ^ubwav  for,  31S,  983 
Dr4iinap%  Imi.  k,  125.  169/264,  2SS 
DraiuA^c,  curfac^^  i^IdU-^lde),  lOi^ 
DvAtXAUX  Works— 

Botigor,  4SS,  427 

Barnard  castle,  170,  234 

Brudfonl,  294 

De\'oniK)rt.  2i28 

Fnlintjutb.  '.'47 

KelH»,  374 

Ltfo  river,  116 

London,  125,  100,  181,  206,  223.  261,  354. 
28e,  2^1,  341;  north  of  Tbameu,  IHO, 
205,  223,  236,  341;  wnth  uf  Tbamet, 
36,  76,  287 

Ifanchest^r,  24 

Rneby,  12t>,  264 

St.  ThoaiA*.  Exeter,  178,  ISl,  264 

i^ndjptr,  127,  264 

l^wauiitfa,  2iC,  441 

Thames  nuurabe«,  331,  376 

'l\.t^-r,l,.,n,     177,    1S2,  264 

Ti  .  U,  436 

Dfjiii  -  an,  370 

Drau,,.xv  <,;  u«.,.^  Ci'eMon  on,  400 
Drawbridge,  railway,  Mrjteu'«,  ld7 
Dniwbrldiib,  UAe^ffuph,  McLt«a*6  137 
D,Tj,^l,.,,  7i-.«...,i. -..      All 
Dr;i  At  LlUc,  2 

01V  li  ,  400 

Dl'tVr  n  lai..  loy  frcv,;  114 

Dudgeon'H  I  -'4,  I'^H 

Duffiu,  (41  1  v.]  11 

Dujardin'rf  tT..»;...j-u,  ,a'6 
Duncan'*  » urreyorv'  gaidi*  fret.)  S72 
Duanic'i  pteom  plu^Kh,  106 
Dwdliog-hoiue,  OoliniiK.  128 
DwelUnga  of  induitmJ  cIamo*.  Smitli  on, 

102 
Dyct,  on  Btarch  in  frtsaoo  painting,  358 
Dymond,  on  di^ioage  of  8t,  ThunuiH,  Ejwiar, 

181 

EaftoQ,  oa  draiiiagti  ofTliamei  manhoi.  332, 

SbO 
EaTi^A  tron^fl,  1iroodfnfle'«(  2S6 
Echol'ft  waU-r  ^nfje,  27 
Edinburgh  time-ban.  32 
EduratioDol  exMbition.  378,  231,  205,  327 
ElACtric  oonducton,  AUau'i^  334 
Electric  ffa«,  364 

Electric  time-baJl,  Kdinbnn^,  32 
Eicctro-nuigiietic  macfiiae,  Talbot' fi,  ec 
Klectio- magnetic  tekigtaph,  Tumbull  tin, 

808,  347 
ElectrutyiM  ittpperplaUw,  191 
EliiabelUou  court,  cry«tai  palace,  243 
EUiptieal  gun,  42^ 
Eugioe  (aU-j  Rankino  on,  803;  Woodburj't, 

112 
Enhr^i         '■    •     Tl.^ 
Eiik'  ulro,  148 

Mtii.'  tiotiaittiiw,  103 

Ktij.  •gnetir,  6(1 

En^'i  ■,Bi%itlie'f,217;HiIuei'«, 

272 
Eiiginr,  XfcConneU'*  t'lprew,  28 
Eiigjjic^  speed-regulator,  yratiKhl's,  T6 
Kugint\  p4.<nduloiL!t  rMJprocatinjg,  8H 
Kiigbu!  (or  pUt  drivia(j,  Bowei^s,  373 
l^K^Jie^,  rot)U7,   Andirw'a  pat.   GO;  Bar- 
low's, 22r»,  Bri*t*a'*,  67 
Dnginc-vaive  jfrnr,  Baldwln'ti,  38 
Engioei,  American,  312 


I  Enplnr*.  torriTrrnt'i'rt,  rrrjvl  fnr,  34ft 


.  l^.c,  1P5,  23fl 
US,     8M3;    watur 
nont,  3tayo,  353 

f:j^.iil-  v:i|vr.   Wiutdpir*.  8 

laKtiijiJitc  for  Mglithtitwc,  Naflttlck<9t,  409; 

bi'au.n,  l.'f 
Kxch.  1;  LlvtT|iffl»l,  25 

Bxci'i  ^<-.o 

Exhil-.  I'.V;  rrliirall.rtiJd, 

27**.  '-^l.  -.!.13 

ExLihitioa  11.  6 

ExIiLbitkm  ] 

Kxpaiuio^Hi  -touin.  2-fi: 

Expl»n*iioi]  boilvr:  Foirlmirn  on,  210;  Roliln- 
*un  (HI.  Iti 

ExprtiM  locomolive,  McCrmneH'**.  28 

Kxtrauiurtd  cemvLttQ-,  Fiucbley,  1,  249 

Fabrics' c^iM  Uce,  244 

Faring  builn.  :i7 

Fairbairu,   <  \|ilo«to(Ds,  310;   on 

caiason,  Ke^kou  tiock^^  237;  on,  contpao 
Tariatkm  lA  Iran  >biM,  8U8;  on  Mlidmea* 
Htm  by  pre-M^uj  4\  :ifM:  uu  ■>^if am  fcraveUiug 
erane,  444  fnmacf,  89l> 

FaUaei«tt  «f  :* 

Falu»uQtb  V  I  i^tiuaise,  247 

FatigtiH  nnd  tj.ii4:im&  ui  uut:uU,  2.^7 

Bwcea,  fio^i&'fi,  38 

File  or  nwp,  pKwnr**.  Ill 

Filter,  wat*T,  ForHtiTx  S04 

Filtration  I'l"  i*at<  r,  Tri'tniaii  on,  249 

l-'iiirhlrj  {.'xttTiTuunil  ctiuelery,  1 

Fire  aniii>.  Cook*,  227 

Ffrvpiwf  LVcA.  54,  &0.  123,  807 

Flrepbif.  AiijLi:r  <  :r'iiioke-con»nmlng,  201, 
2v  n  of  -iStt 

Firx  ui  doelqrardi,  83^5 

Fish:  ,263 

¥M>:  i,  166,  Ifti,  SS« 

FJuuii  ^.i 

Flwd 

Floor  liiwij  liiist,  212 

Floor.  St  (i  1 

Floon  and  i    , .  ,  _- ,,   ,  107 

Flour  taill,  OiHiical*  }'ii 

FIntfi,  Fricc'd,  pat.  14;  Creaann  cndfangbt 
of.  400 

Flushifig  ficwcf:*,  l§4 

Fly-wht'ci^  Uiuii5l«f,  3ri3 

Flirt-  '    rfor  iih|[i«,  3£4 

Inn.;  lilUg,  lOy 

Fimiiui..  •  wers,  116 

FotTst'T's  Vl  -  3 

FotiitTiiUl,  ^  1  a,  l&T 

Ytmc^j-it    ,  ...  ..1  tUe  earth,  89C 

Fiji  m-M,  444,  416 

y.iiii'  •  iiiitiuupU',  167 

l',^v],   ......^ ..,,  .3 

Fox  iuid  Barrett «  inoo  iUwfs,  56,  S*0,  180, 

212,  307 

FraiM- ''  T  "^  ill,  460 

Fnu,  of  M^chc«t«r,  24 

Frii  '  .  •2'6' 

Frtn.  '■■ I •-'.',  64,  »fi,  133 

Fn>. 

Fn-  r.  *5.  367 

Frip,  43 

fnt:!.  ru  00,  330; 

c-  ,  2fi»;  Bri*- 

iol  D  f>ui.  'M  .  i^,<.LKLUL,  .-u  i^a»t«af,  303 
Fuvl  iiaving  riieplm  c*.  Anwnt's,  201,  28d 
FnUer'A  eUtaua  f  uginu,  ^li! 
Furnace,  Baylis'i  ^tut.  lOu;  Briatow**  pat, 

lOS 
Furnace,  Haymarkct  flour  luillB,  118 
Furnace,    imoke-conMunlng,    Fairbairn'gj 

890 
Famace,  nnuke-prt^vcation,   14,  106,  lit, 

153,  175.  I'JHt.  3t^0 
Fnmace.   Willianiii  on  wtructltro  c<    866; 

Wowlcork  "HI,  4flS 
Purnare  dii.  r      '       ^'-  lpattX'«,163 
Funiacv  flu  14 

Famiture,  :<  4kaoii,14fi 

Oalton'i  railway  report  far  1868,  876 
(l^angea  canal,  839 

(jorbuu!,  on  piuuping  engine,  BlRnlngliaiD 
W.  \\\  60 

Ga»-and'!jlr  *'r!dnp,  Wrede'*^  68 
Ox?.  ■  ::,Q 

Oa^li  ip^im.  384 

GiM  ji  ':      .  ,  333 

Ga.^  <  .  iXxile'i.  S16 

Qt%^r  ,y,  427 

Ow  regulator,  26 

Ga«  itore,  Lloyd'n,  166 

Ga«wark)i(  metropolitan,  Oegg  00  rctaovaL 

^  Oange  t»  gtim  boikn,  ST 


Ortty'a  iron  thijm,  81  ^ 

Geometrical  t\«[  nn       f  ^'ntjc^itiut,  38g 

Germany,  anf.         ;:      •     ilT 

Girder  platen  .r,  gtJ 

Oird^rraib, 

Girdein,  eon  1  '  h  of,  1 22 

Uirt't'n  artifl* : 

Glasgow  «ewagr,  H 

G)aM,  action  of  atmcMpben*  on,  303 

OUuamanB&ctnre.  Kwinhunic^'f.  106 

Glaif  patbMlig,  WiDtfmiioii,  13,  43 

Glaa«  inrtieeft,  Iglecia'i,  103;  Barlow  90, 

382 
GIo^YS'i  tWD-wbmt  enrriaf^,  404 
(ilynn.  on  water  m<*ter»,  Ifttt 
Ofihl  asfajiag,  6«:  roiJi*gt%  17  B,  40T 
(iold    tpiarti   machinery,    IWUford^ 

Wriglit  A.  209 
Goodain  Sand*.  Hf?Tit}uiij,.«  for,  ^1 
ll<Mliiig'«  railway  f  r 
Outhic  architecturi  3S1 

Grand  trunk  railwu J.     ;  v'll,  2f62 

Granite,  action  of  atuno&plnri  ,m,  298 
Granthau'B  hlgh'tevtil  railway,  lin'rpcnl. 

Grate,    Qnarm'iv    808; 

Ain(ytt'«,  201,  zn 
Great  Grimiby  cemetery,  429 
Oribbon'B  ionh  maTenieat:*,  424 
GrimAby  cemetery.  43t* 
GriadiEUE  Bt««l,  Cheaiemian'c,  232 
Gpmtliip,'  fnr  iron  <!oot»,  64 
Gun,  flJifjiical,  426 
Guthrie,  Du  Amoke  oonftunption,  1T6 
Gyp«um  bod»,  8otilfa  America,  4^8 
GyroBoope.  Foocanlf «,  39tf 
Hackney  hnxik  wwer,  169,  fi06,  S33. 

841 
Hall.  BuTilem,  288,  S23;  Booted.  €tke«tiliw, 

2(11;  St.   George's,  Ij\-erponl,  S6i>;  Hng- 

piim  on.  3<J3 
naU  and  markH,  Bradford,  398 
HjunintT,  machine,  Koj-e*"  76 
liomitittr,  trip,  Feer't,  236 

Honn'ii   pteam   engine  for  practical 

[rev:!  IH 
BaQ.4Qn'»  Ouid  meter,  188,  305 
HaitieaiiKg  utoiM!,  Sit.  31 
Hnitliftg,  ou  the  tImi  and  pro^geAs  of  act  a&d 

ftcieuce,  68 
Hani  wick  (P.)  presentation  of  gold  modal 

to,  168 
Harriaon,  on  drainage  of  dijtriet  Hmlb  qt 

lluunes,  fl5   -<i 
Hartiu's  wat 
Haiilingdeu  •  1 
Banpt,  on  vti,,.,i,  j.«^.voui  tubularl 

26 
naywnoci,  ou  dxabiifo  of  moiropolia,  199. 

262 
tloalthy  hooaei,  Bardwcl!  {rer.;  30g 
Heat  and  power,  Bankioo  on  wmmUb  of,  SOiS 
Heat,  SauMik'  on  mfchanlcaJ  ."Lction,  9&3 
licatini?  Apparatn*,  lijiyli^'ts  pit,  106 
HeatiuK aiid  veutllation,  Arm/ttoA.  201  28i»; 

Lloyd  i,rev,j  ItiS 
Heatiug  churchfji,  ,Bigge  on,   62;  •cbooia^ 

Amott  on.  2»6 
HelMKiii'ri  air- pump,  226 
Henle/a  telcgrnpb,  349 
Ueuneaiiy  on  How  of  wator  lUn>agh  pfpe«» 

S38;on  iubt' '  -•:-,*•:     ' '-^iaud,  40O; 

ou  pntppj  1 
Eterapath'x  -  ,\}j 

"'" '     ;'*i.i  inv  "jrniJi  iM|M*s  3S6 

j J ler  window,  460 
I  mug.  Ameriran,  109 

iiiT4M»ft,  im  tiidfs,  116 

Hooton  Hall,  Chetthire,  901 

Holme>  gM  mannfiicinre,  188 

Hohn«^ft  derrick.  224 

Holywood  light,  Belfa«t,  413 

Hopkinn,  on   atmu«pheric  cfaafdM,   (rwr«) 
271 ;  on  rain  at  itttftfrciit  elevatiOBl,  1(13 

HoriJtontal  rock  bonr,  Kttamyth'*,  400 

Horn's  t^'lfj-tfrftp^,  S|a 

Iloo!*'     V  *%>buig,  128 

,  Houh'  (8 

^  llii;.v  rm's  luUl,  363 

j  HijUkKiiiiy  >'i  iiHJiiisi,  Um4  irot,)  IM 

lluuluigdou,  on  eximcUoQ  of  Otthe 

U)  drauik'  oranea,  Amislrotig,  SM 

HydrnuUr  ceiooutu,  38S 

Bydruuiic  \>tr«n^  Dudgeon**,  128 

U.V4Xi-aulic  meter*,  Buy  den'*,  37,  88 

Hydrostatic  percolator,  LoyMaTBt  19g 

Iglesia't  onuunental  glaan  cnrtM^  1( 
lliuninated  MSS.  Ka»kin  on,  467 
lUnmiuatktn     and    pidnting, 

Boakinoii,  467 
Ittcliup  plane  for  cana]<i.  77 
India-rubber  railway-cArri.'ige  epriugi,  72 
ludiaitor,  crrat  circlt",  1<I0 
IndnraUng  fftoiie.  /kc,  31 
Inkftaad,  Wytuey'i4,24 
talaiul  narigation  of  Ireland.  402 
IiiKulating  tdegrapli  ^in-*,  AUau'N,  334 
Ireland,  Celtic  moonmcnEa  iii,  lirtf;  iaiaa4 

narigatktt  of;  402 


aNBEX- 


ii! 


ilcft  0i  ttmni|li*ra  on,  109 
ImidcDm  Jot  AoiCndu,   Hi;  Itm 
coifiaa  bow*  iVvit  IM 
Iran  iB^t%,  AtxiitQ  oh,  &t,  Oi,  I07;««r«- 

Into  nL*Til7iirti«  ii 0.440 

Ir  '  ',  LcaichnuJUA  ^W 

Ik:  I   ! miiwa of  oompiwi,  89$ 

Irv4,    i-  .    .  V.inlmin*  o<o.  335 

Irr.i,,  ■iTr,t,ii,M,hv;   Ur  t«ltt«llliu;,  400 

ir*'*  -     .      r  •V4a«!ji£w,    Ftfk,   426,  leS; 

iUliiii  .-•'urt,  ci7«Ulp(dA09,  344 

Jttcilttiml,  im|mirwl»  IM 

Janvfi**  pns  Cor  prioHi^  III  OQlmir%  39 

J^bW  «B  OnlMciB  aTaietnmliib  SS4 

JoteiOno,  A4«  tpo,  129,  war 

KiBdngtoew  uHknul  ipUIcry  fta  nit  6 

IMMun  <lMk«  «siMQOt  SaTt  2i^,  303 
JClld«niBii»i«r  baAli«  nud  Wiahhoiii><,  I6T 
Kidder'a  «««  rtfpdaKjr,  26 
ICi;»b  t«nk  h^t,  413 

tiiorvl  «a  inptofsd   lainaard  mwhiiw^ 

X^Awair  litad,  4A2 

SMKpiW  -^^  v«u'.,  in 

hmv>»i     .         Mk^4ao 

iMnitimtB.  taamum  at  adenoe  and  art  {n>T.\^ 

IP? 
I*  .  2S0 

t-  :uoif  of,  270 

I^  I  ouonfArture,  I  AS 

I^  of,  U 

If  ^tuout^  110 

L':-  -vaj  trtctiod  during  iuow, 

<  ■ 

1":  '!^  "-^' «tAiidard  of,  S75 

t'u  I  nil  oil,  S95 

U.^'  '  ^li/Kili^  M 

I/'  -  ^■'Hc,  444 

L  i*K7T 

ia*«,  108 


-rff-,   411,   446; 

^  fiirm  of,  89 

f.jT  lihlp*,  804;  eon- 

.lOT 

'ir^n?  on,  301 


UafA, «  iMlvnt  turntAbrm,  01;  ofi  irirm- 

UmmiI  mitiUtloiu  lea 
l^nmiC  «oiKt»  fur  %btliimjic»,  S44 
ltf»4bi  «u4  k«3r«w  P»n*eli>  mt.  04;  Hobbf 

OB    114 

loOMWtlr-  '     '         V     ^       n,  1'1J> 


I  W3fcs«r  uniipiT^  4.*\,  jvt.  02i0:  lifter 

, , ^..  ^  no 

L«mUi  mm  #irtMiij».?.  ^1 

LaaUit  «i]rl«iiu,  sit«s  (or,  4M 

1lMMiilM<1  ra*d«.  Amilb  to.  110 
JijOwurira  vxpren  locojurrtlre,  29 

Mlwnift JniJt*  mid  ^prtr- 


Min^lft  Kj-biB^  tVlbofi,  00;  Cvpe&toi'* 


I  Mi««uiM  lA  TfOTtdiec^,  rwrii*  4Si.  ioo 

Arid  ntArki^t  uttjt,  1^8;  tfTEvUirworkBt  S4 


Mftiih-aw  . 

M<.1    Im 

j[.v...:-^4.w 

Manunir 

lAlt'ipttt.  lOT 

M«pltei.. 

M»I.vt.i" 

*WBon  01},  421 

Mirn 

«,  5M 

Ikl.i 

M,n 

iav.  104,  ISO 

Mil' 

ilpit-bouiw,    VadAU,  101; 
•r.  PS 

M*r«liiiil, 

i«,-i»in 

on  fx«l  for  ]0OQ<DoaTe», 

340 

ilar^h*-.   T:,,l]irr 

it!]..'.  T!T 

M. 

lip 

-'S 

Mri.' 

■     ;             .                     :          ,       ^>4 

HAtM.^L'fl  i-J.i:U'«t}}j».-cuiipt;rijJAt«i.  001 
Mfttkf'i  rornmlA    for  e^^iAftpfa  Mftnen, 
in* 

MiMMUirMi  md  WB|e;bK  mi  tmiformltj,  104» 
193 

Mf^>'ur  im  tit  iif  inAcoMtiblv  djftiuncct,  108 

Mv  r«i,  itfognMof^  1S4 

M'  s^rm,  Wlehma  on  (roY,)  9 

M>  I  ^  ery^ataJ  palace,  340 

MiU%'»,  uu  ac4>uiiii4;»  mid  vc^utUatiun,  103 

M<»ltiag»  «Uvt^ihenLiij[  cai<;t-ii-un  by,  40D 

Metftl  wwklufi,  Wtwdrurrt  111 

Mcital  wtM-kJuit,  bUtory  of;  108 
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Smith,  on  macadamieed  roada.  111 
Smitb,  on  TentUatioii  of  QnmX  Ftratnid,  48 
SmUh   (Angaa)«  aoalyiia  of  Bionln^^am 

watots,  448;  oa  aaaitary  iiqiraTeaisBt, 

103 
Smith  iTUott)  en  Biiminghim  wal«r  tapp^ 

448 
9mith*awal«  Wheel  m 
Hmttblleld  BiriMi  jNMtMaadualcr,  9$ 
Siuith«ooiaaJartlfeal»»  WaiAdogtoiv  Ut 


8meh»  eanboatifln— Arsott.  3ffl,  313,  301, 

190;  BardwnU,  808;  Bayfiaa.  108;   Brk. 

U*w,  iQfi;  Fairhaim,  399;  Onlhile,  ITl; 

Hurne,  flour  milli,  11 B;   PridMox,  111; 

8im(«on,  196;  WULiama.  lU,  m,  l»o. 

4SJ;  Woodcock,  4«5 
Smyth,  <m  time-biUl,  BdJnbtirgh,  12 
Boapstoue.  employnieBt  of,  817 
BoUdiflcatiou  of  bodlei  1^  preanm,  S34 
8ncnia<>flng'f  telefrraph,  809 
Bopwith,  QBinrH  '■    -  '  .     -^.  .   ^^ 
Rpon  and  tuoc ' 

Spfincer'Ei  indii  h,  72 

Spina  of  mtdiw^ju  L-uuri:u«t  m   Unf^»jyi^ 

Wickea  on  (rev,]  9 
Spdnct,  mlcaniMd  Indla-nibber,  73 
SUflfU,  on  Aasayinir  preclmw  mutala,  16 
Btaffcjitlitbire,  onQefe  of  deiiign,  U7 
Stand  pipe,  FhSAdtdphiA  watenrarka,  117 
Standarda  of  length  and  weight,  371 
Standing  oiden  of  parlianmnt,  89 
Stardt  In  ftitiaoD  pamtlng,  ill 
Stave  draadag.  EUiott'i,  114;  Waner'a,  164 
Steam  boU(.T  egcpIoeioQ,  EoUniNm  on,  16 
Staain  boikr  gauge,  JS^hol'ii,  37 
Steam  boUer,  Amprafed,  112 


rmlator,  CUrk'i.  S41 
n  of  the  A»tk,  197 


Steam  boQan 

Steam  bollwt*  BoebUng  on.  Ml 

Steam  engine  air  pnmpf  331;  direct  netidci 

»cT«w,f3S 
Sttwm  engine,  Falhu'a,  HO;  MUneKa,  273 
Steam  engine  fur  practical  men  Hann  (ret  J 

114 
Bteam  ei#ne»  Ifcaiikinr  on,  aiOl 
Steam  anglBe,  pendnloiaa  rodpnicatlng,  83 
Steam-engtaie  Talve,  1 
Bteam  expaniilaB,  Boehling  on,  148 
Steam  trsTeUing  ecanei  444 
Steam  fHgat^loir  the  United  Stalex.  H3 
Steam  generator,  Moiuier'a,  71;  Mawic'ai 

UO;  Wataon'R,  110 
Steam  td^  pre^c^ir^  Pro^^cr  on,  807 
Steam  nariguti  n,  187 

Steam  plough  ,  -huc^b,  101 

8team  jKreoturr  v  lUiAme',  227 

Steam  didOTiUvr,  K^e^  ,  t2:- 
ateam  ahipa^Aru'tic,  197;  fiarou  of  Beo- 

fitsw,  U;  ChristijMia,  SS;  City  of  Aorwich, 

IS;  Knterprke,  156,   125,  236;    QoUea 

Age, SI;  Battler,  34;  Touning,  82;  Ware 

QuetriL,  81 
Sbeam-ahipa  of  America,  813 
Steamera,  ocean,  oomtniotian  o£  IS 
Steel,  grinding,  Gbeetennan%  213 
StenhelTa  telii^i^  311 
Stenhonae'a  dharooal  reepimtor^  111 
Stepheaaan  on  dndiui^^  of  metropolia,  SSS; 

iiu  Victoria  r  ir^afll 

Stetaon,  on  b^^  296 

SteTdly,  on  Km  v  rr  of  pUea,  890 

Stvrenaon,  am  h'uyk  Luvj^faJjon,  Ai;  on  iigbt 

far  Goodwin  Soudu,  61;  on  dipping  and 

apparent  lighta,  107 
Sliding'fl  air-engine,  393 
Street  railway»,  12 
Stn«K  otm,  81 
Straiua  on  tobular  bridges,  S6 
Stnmng  bosBs,  Woatherley'a  f7 
Stotgeon'a  telegraph,  148 
^i]no,  on  cylindrical  lenaea,  191 
Stone,  acticm  of  atmoaphcire  on,  S9B;  artifl- 

eiaL,  aint'a,  01;  Banaome'B,  HI 
StooeHdrendbiB  machine,  Matthew*,  70 
Stone,    indurating,    31;    pruiecUon    from 

decay,  183 
Stoneware  drain  pipoa,  wedgetUar  jfointed, 

34S 
fitonea,  lockings  far  Ligbthmuea,  344 
fttore,  iron,  l*nyta,  Fern,  181 
Stovea,  f5t>re>,  7&;  Llojd  on.  164 
Snb-acch  tonnulfl,  An»tin'«,  315,  383 
Submarine  bdemaplia—BretfB,  391;  Bake- 

weU  on*  101,  varley  on,  396 
Submarine  tounels,  iron.  108 
Supplementary  valve,  Birkinbine'i,  IIS 
Surcbatged  atoam,  Froaaer  on,  107 
Suffarirs.  iinmiueutal,  IgleaiaX  103 
S  ^  Scotland.  49,  81 

>■'■  ,,       J    ii>an(rov.)373;maiiual, 

JitiMii'^i  xi^v.,   -424 
SUApeuiciu  bridge,  BMTiii,  434;  toper  and 

parallel,  176 
Buifpeodlne  mvcw  troogha,  231 
Bnranaea  dneka,   838;  floating  deck,   88; 

water  aapplr  and  dninoge,  SHbO 
Swinbcime'e  glaie  mantttactnrc,  101 
Switch    iMiinter,    149;    aafety    telq^ph, 

Mr.Rae^,  27,  137 
Switch,  Can's  pat.  Dicke,  111;   Pcrring'a, 

lf32 
Sydney  mynl  mint  machinery,  317 
Symboliam  in  art  (reT.J  98, 110 

Talbot'fl  motive  yowear*  Of;  elactrn  magnetic 

machine,  06 
TKfier  and  paraUat  Aumnaton  bridge*,  170 
Ikpertng  dotthlft4iyrer  Vridge,  US 
Tuloc'a  water  meter,  187  jio4 
TelegFaphj  electric,  Tnmbull  on,  108,  847 


Telegimph  tar  drawbfidgK  187. 

amratoa,    Allan'a.  Hi;  McEaiTa, 

Tekaoope  gakiolder.  PhUadi4pliia»  IH 

Tempedng  ateel,  CheateniiAn*^  313 

Teoneaaee  IV.  S.)  atate  caiiiM,  41,  I17j  Ul 

Thamea  hiidgea.  lenort  on.  11Q»  480 

Thamea  marshea,  881,  870 

Thayer^i  tniM  bodge,  830 

Theatre,    Aix  WChap^.    108:    ^tUEDUL 

New  Vnrk.  106 
Tbiuune'a  fyitem  of  Iran  flooring,  H,  131 
Tbum's  ramiah  bmahea,  431 
Timber,  effects  of  attnoephere  oa,  801 
Time  baa,  Minborgh,  33 
Tin.  importa  and  exporta,  318 
Todbnntei'i  analytical  atatitt  (rvr.)  114  • 
Tool  huldera,  Cbambeilain'i,  138 
Topographical  mapa,  Dawwin  on,  431 
Torquay,  Weideyan  chapel,  1(J1 
Tottenham  drainage  and  water  aopplj,  177, 

1S2,  251 
Tower,  Philadelphia  watenrarki,  887 
TowerB  of  mttdisval  Ghiiri:!bea  of  *^^t^ 

Wicke*  on  (rev)  9 
Town  haU,  Bradford,  898:  Bttnlem,  981. 

323 
Tovnia,  Bawl^iaoa  on  drainage,  486 
Trade  Bchooii^  Moaeley  m  (rev.)  17 
Training  oolkga,  Ohelteohaza,  41 
TraTeUing  oranr,  444 
Trip  hammer,  Poor^a,  231 
Tromer  lodge,  Down,  Kintt,  »8 
Trotman,  on  filtratloa  of  water,  918 
Tmbahaw,  memoir  of,  58 
Tnua  beanui,  Beed'a,  434 
Tnua  bridge,  Thayer's,  880 
Treae  roda,  Gox  on,  183 
Tubnlar  bridge  plaiea,  rndataaoo  c^  SC 
TnlUeriaa  and  Lonrre,  41  _ 

Tumid.  Iran  MUbaiaiine*  108;  sewera  lor 

draLiiagearmetropoUa,261, 141;  anb-way, 

Anatin^a.  815.  S83 
Turbine*,  Boydan'a  pat.  87. 81;  fiaUlh'*.  101 
TtimbuU,  cm  eledrlo  telegraph,  808, 147 
TtirninK  maehine,  Oeai'at  HO 
Turotahle,  Uoyd'a,  11 
Twining,  m  ardutectore  aa  rapnaented  lo 

picture*.  290 
Tyndall,  on  motioo  of  liqnida,  890 
Tynt'RiOuth  ban,  21 

Uphobtcrer'a  aadatant  {rer,}  lil 

Tail's*  telegraph.  811 

Vaiven,  Andjtfvs'.  60;  Baldwin'a,  38;  BBf>- 

rinton's,  lOS;  FnUer'd,  316;  Mann'c^  88; 

Townaead'fl.  88;  Waterman' h.  101 
Yahre  for  caiaiMma,  803;  lor  marine  csnginea, 

8;  pumping  englnea,  10 
VA]TO,ee^-actlng,BoUnsQa's,  16;  Frideanx'a 

118;   aUde,  Beee\  325;   BopplembUtaiT. 

148;  throttle,  Anderaon'a,  Ul 
Valve  ODcka,  Qriffltha*.  331 
Varley,  on  tehsgrapb  fysteme,  896 
Vamkh  bmehe:!,  Thaui'H,  423 
Vaox'e  qratam  of  iron  flouring,  64, 108 
Vekidmeter  for  «hiM  and  cnntinta,  388 
Tetiical  plataa,  rML^tanoe  of,  30 
Veoeering,  Bumapp'a,  110 
VenetLan  ettrew  propeller.  388 
Veotilation,  Amott  on.  201.  380;  !_ 

162;  of  the  Great  Pyraadd,  48;  tifl 

Aali^y'a  888;  of  nKuna,  Ltc^d  (rer.)  li^g; 

of  acboohi.  Amott  on,  295;  of  miuea,  394 
Ventilator,  Leeda'  114 
VlAduct  £ulttre,  Kixtm  on,  318 
Viaducta  and  bridges,  Madntoih'a,  810 
Tjctoria  bridge.  Canada,  311,  313 
Vienna,  bridge  at,  Sll;  cathedral  restdfa- 

tkm.  151;  market  hotuBe  near,  161 
Viaeunti,  numtoir  of.  40 
Viiioin,  taOadca  of,  lArdner  on,  78 
Voaiau.  market  hoaae,  161 
VtilcAni««d  indiarinbber  railway  carnage 

tipriDgB,  72 

WaddeU'B  water  Txlve,  8 

Ward,  remarks  oo  loiter  oa  melropuUtan 

drainage,  125, 109,  314,  398 
WarebouM.     La    Frorldafiee    InmworkaL 

Paria,  431,  461 
Warming  of  ohorchen,  Blgge  on,  03;   of 

hooaea,  Anwtt  on,  301,  ^89;  of  roami^ 

Uoyd  (rer.)  103;  of  aoboola,  Amott  oi. 

291 
Wash  botife,  Kidderminster  817;  LiTerpwd, 

217;  Tynemouth.  31 
Waahington.  art  ia,  157,  IfTl 
Water  analyaia,  440,  448 
Water  com[)aiiie«,  metropolitan,  ST8 
Water  Alter,  Foratei'a,  804;  IMnitt  00. 

249 
Water,  flow  vfthnatgh  plpia,  888 
Wateifbrd  and  Kilkaaqy  iailway»  tt8 
Water  gange  far  steam  boOata,  27 
Water  gtaa^  Barlow  on.  883 
Watermaii'a  aafety  valvea,  168 
Water  meter,  Hanaon  and  Chadwiek*^  188, 

105;  Hartin'a  106;  Siemen'a,  189,  387; 

Taybf  I,  18T,  804 


IKI>EZ. 


WtAtr  Btler.  Gtai  on,  IM;  FMbargOl, 

Water  powar  cniM%  AmistRiiiif  i,  896 
Wfliar,  MHclty  far  euial  tnfflc,  884 
Water  (pM)  actkNi«B  ooMOte*  888 


Watu  8irppi.T— 
,4U,itt 

.  m 

,4« 


Waternmity  bj  nflxmd,  81T 

Water  TaJre,  WaddflUoii,  8 

Water  Telodmeter,  M8 

Water  whMU  BaniMr't,  S68;  Ifaim's,  111; 

Boj&mL%  87,  88:  Smith'i.  191 
Watenrorks,  Idanchetter,  24;  metropolitan, 

ST8,  826;  stand-pipe,  PhUadelphuTsST; 
engine,  Krmlnghani,  56 


Vagon,  raflwaj,  62 
Weatheriqr's  itufflng  boxes,  67 
Webber,  on  Aoftralian  emioatioD  (rer.}  114 
Wedge,  new  appUcation  0C2I8 
Wedgeular  Jointed  drain  pipes,  BoTero's, 

Weii^t,  parliamentary  standard  U,  276 
Wefaoita  and  meaaores,  on  unifiiRaity,  IM, 

WeDinffton  docks,  117 

Westminster  bridge,  report  on  rebuilding, 


palaoe  decorations,  8ft,  867 
Wedeyan  chapel,  Totqnay,  161 
Westley's  sash  (iMteoer,  66 
Westrupp's  conical  miU,  121 
Whaatsteoe's  tetegraph,  811 
Wheel  fir,  large,  899 
Wheel,  Adams',  811;  Jiaim's,  111 
VThito,  on  symbolism  in  art  (rey.)  98, 186 
Whitney's  inkstands,  24 
Wickes,  on  towers  and  spires  ofmediaral 

chanaes  of  Knfdand  (rev.)  9 
WUliama,  on  smoke  preTentian,  196,  866 
Willow  dock,  864 
Wilson,  on  charcoal  respirator,  816 
Wilson,  on  mintaof  the  U.  8.  407 
Wilton's  pat.  propeOsn,  7 
Window,  dormer,  HiUhiOI,  460 
Window  sash,  Qribbon's,  424 
Window  aadi  flwtener,  Westley's,  66 
Windows,  Winstooon  painting  for,  18,  48 


Winston,  on  glass  painting,  18.48 
Wing  propeller,  Wilson's  pat.  7 
Wood  effecto  of  atmosphere  on,  801 
Woods'  report  on  coal  forlocomotiTes,  840 
Woodcock,  on  smoke  combastioo,  466 
Woodruff's  eaves  troughs,  226 
Woolwich  marshes,  881,  876 
Wrede's  gas-and-air  engine,  G8 
Wright's  unartx  treating  machinery,  209 
Writing,  Ulnminated,  Raskin  on,  467 
WyreUght,  418 

Yates,  on  uniformity  in  weighta  and  mea- 
sures, 164,  198 

ZIne.  action  of  atmosjdiere  on,  808;  imports 
and  exports,  818;  works,  Jersey,  U.  8. 
462 

Zinc-white  ftimaoes,  Eenton's,  227 


LIST  OF  ILLUSTRATIONS. 


Air  pomp,  225 

AlnwhrnuiB,  121 

Bftths  and  WMhhouww,  25,  257,  357 

BeaooD,  416 

Bulk,  45 

Beam,  122-4 

Boat,  108,  813 

BoOer,  152,  266 

BoOer  lUy,  220-8 

BotiDg  rock,  335,  400 

Brace,  386 

Bridge,  161,  316,  321,  336,  852 

Bofier,  72 

Booy,  60 

Capitaa,  112,  373 

Carriage,  464 

Cemetery,  1,  429 

Cemetery  gate,  249 

Chj4>el,  1,  161,  429 

Chambers,  328 

College,  41 

Cohmm,  212 

Copying  pren,  20 

Chuie^  224,  444 

Crank,  225 

Croenng,  33 

Cnatom  house,  185 

CyliDder,  9,  57,  166,  272 

DerridE,  224 

Dock,  88 

Door,  381 

Donner,  460 

Eavee'  tzoogh,  225 

Engine,  56,  67,  148,  193,  217,  272 

Entranoe  lodge,  249 

Exchange,  25,  81 


Fnter,  304 

Fire-box,  217 

Fireplace,  164,  204,  289 

Fishing  settlement,  253 

Float,  16 

Floor,  213 

Floor,  fireproof,  133 

Foundation,  344 

Furnace,  106,  158,  366-72,  399 

Gasholder,  884 

GkM-stove,  165 

Gate,  429 

Girder,  122,  212 

Governor,  268 

Hall,  201,  288,  324,  393 

Hammer,  trip,  225 

House,  128,  185,  249,  296,  328 

House,  iron,  185 

Hydraulic  prew,  128 

Ironwork,  381 

Jack,  128 

Joist,  212 

Key,  65 

Lamphole,  439-40 

Lighthouse,  61,  344,  416 

Lightning  rod,  388 

Lock,  64 

Locomotive,  217 

Lodge,  249,  296,  429 

Manhole,  439-40 

Market,  88,  161,  241,  393 

Mast,  66 

Meridian  circle,  166 

Meter,  166,  187-9,  216,  304 

Moulding- box,  152 

Ore  cruder,  209,  288 


Paddle,  152 
Pile-driving,  373 
Pipes,  248,  385 
Piston,  67,  272 
Plans — 

Almshouse,  121 

Baths  and  washhouses,  357 

BoUer,  106,  152 

Buffer,  72 

Carriage,  464 

Cemetery  chapel,  1,  429 

Chair,  83 

Chapel,  1,  429 

CoUege,  41 

Crane,  444 

Dock,  88 

Engine,  193 

Filter,  304 

Fire-box,  217 

Furnace,  153 

Lamphole,  439 

Manhole,  439 

Market,  161,  393 

Meter,  304 

Quartz  machinery,  209 

School,  9,  16,  401,  461 

Theatre,  1G8 

Town  haU,  324,  393 

Warehouse,  425 

Washhouse,  257,  357 
Plough,  steam,  105 
Presa,  29 
Propeller,  8,  388 
Pump,  56 
Pyramid,  48 
Quartz  machinery,  209,  283 


Rail,  13,  83,  5^,  232 

Ram,  878 

Reoord  ofl&oe,  281 

Regulator,  248 

Retort,  383 

Roof,  88,  384,  425 

Sash,  66,  88,  424 

School,  9,  16,  401,  460 

Screw,  8,  888 

Ship,  68 

SkyUght,  425 

Sleieper,  13,  33,  52 

Slide  valve,  225 

Smoke  consuming,  365-72 

Stand  pipe,  337 

Store,  185 

Stove,  163-5,  204 

Strut,  88 

Stuffing-box,  67 

Subway  tunnel,  383 

Survey  instrument,  109 

Switch,  33,  137,  149,  232 

Telegraph,  switch,  137,  149 

Town-hall,  288,  324,  31)3 

Truss,  330 

Tubes,  217 

Tuimel,  108,  383 

Turbine,  191 

Turntable,  52 

Valve,   9,   16,  50,   148,   153,    163 

225,  272,  387 
Wagon,  railway,  /i3 
Washhouse,  25,  257,  o57 
Wheel,  fly,  2'58 
Wheel,  paddle,  152,  313 
Wheel,  water,  19 1,  208 


INDEX. 


LIST  OF  PLATE  ENGRAVINGS,  AND  DIRECTIONS  TO  BINDER. 


Plate 


Oppottte] 
...       1 


1. — St.  Pancras  Cemetery,  Finchley         

2. — Hjhslingden  Pariah  Church  Schools,  Lancashire        ...       9 

8. — Monkland  Schools,  Leominster  16 

4. — Liverpool  Com  Exchange — Tjmemouth  Baths  and 

Washhouses 25 

5.~  Carres  Railway  Crossings  33 

6,  7. — Chmx:h  of  England  Training  College,  Cheltenham     41 
8. — Pumping- Engines,  Birmingham  Waterworks  ...     56 

9,  10. — ^Vulcanised  India-rubber  Railway  Carriage  Springs    72 

11. — New  Com  Exchange,  Louth 81 

12,  13.~Iron  Roof,  Smithfield  Market,  Manchester        ...    88 

14. — Dussuc*s  Steam- Plough  and  Drill       105 

15. — St.  Pancras*  Almhouses,  Kentish- town  121 

16. — Dwelltng-house,  Coburg  128 

17.— Bellfords  Paddle- Wheels— Steam  Boilers— Bernard's 

Moulding  and  Casting  152 

18.— Market- House,  at  Vodau,  Vienna      161 

19.— Theatre,  Aix-la-Chapelle  168 

20.— Iron  Custom-House,  Payta,  Pem       ...185 

21.— Hooton  Hall,  Cheshire 201' 

22.— Wright's  Quarts  Crushing  Machinery  209 


Tlste  Oppoiitepagi 

23. — ^BeatUe*s  Locomotive  Engine 217 

24.— New  Market  Buildings,  Norwich     241 

25.^New  Washhouse,  Frederick-street^  Liverpool        ...  257 

26. — ^Milnei's  Improvements  in  Steam  Engines 272 

27.— New  Record  Office      281 

28.— New  Town  Hall,  Bunlem      288 

29.— Tromer  Lodge,  Down,  Kent 296 

30.— Taylor^s  Water  Meter— Lnproved  Water  FQter— 

Hanson  and  Chadwick's  Water  Meter    304 

31. — ^Bridge  over  the  river  Wlen,  at  Vienna        321 

32.— Facade  of  Chambers,  New  Caonon-street 323 

33.— Kidderminster  Baths  and  Waahhouses         357 

34.— Bower's  Engines  for  Driving  Piles 373 

35.— Doorway,  Booking  Church,  Essex 381 

36. — Cresson's    Telescope  Gas-holder,  Philadelphia  Gas 

Works 384 

37,  38.— Bradford  Town  HaU  and  Markets         398 

39. — ^Iron  Roof,  Ph>vidence  Magazine,  Paris       425 

4P.— Chapels,  Great  Grimsby  Cemeteiy 429 

'    41.— Steam  Travelling  Crane         444 

42.— Glover*B  Patent  Improved  Carriages 464 
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oertein  detaik  of  diyiaion,  to  be  afterwards  decided    by    the 
reroective  Beards. 

Meflara.  Bamett  and  Birch,  of  3,  Venilam-buililiuga,  Gra/e- 
inii,  hud  been  previously  aelect-ed  by  the  Biiianl  of  St*  FancrAs  aa 
their  architects  and  surveyors;  and  upon  consideration,  the 
members  constituting  the  same  IxJily  for  St.  Mary^  Islington, 
arrived  at  the  conclii»ion  that  it  would  be  preferable  to  have  the 
whole  laid  out  under  the  mine  au[wrintendeoce.  Meaara,  Bamett 
and  Bii'ch  are  therefore  now  engaged  by  both  pariahea  to  carry 
out  the  whole  of  the  joint  underttiking. 

The  foandation-st*>ne  of  the  EpiscojMiI  Cliapel  was  laid  on  the 
24th  Noveml>er  1853,  by  the  Rev.  Thomas  Dale,  Canon  of  St 
PauPa,  Vicar  of  St,  Pancraa,  and  Chaimiau  of  the  Burial  Board. 
The  Rev.  Vicar,  having  completed  the  ceremony  of  laying  the 
foundation-«tone,  addresi3e<l  the  assembly.  After  advfjrting  to 
the  ancient  origin  of  cemeteries,  from  the  iiixie  of  Abraham  down- 
wan  la,  and  to  tlmt  very  natiu-al  feeling  which  existefl  in  the 
human  mind  to  see  the  rights  of  sepulture  <lt^ently  obaerved^  he 
aet  b^foi-e  them  the  necessity  which  demanded  the  pro'v^sion  of 
this  great j)an>ehial  cemetery.  One  handled  yenr^  tigo,  or  little 
more,  St.  Pancraa  was  a  rund  jiarish.  Its  entire  {>opulation  at  that 
time  did  not  exceed  the  average  number  of  the  present  inmates 
of  the  parochial  workhouse,  about  12(HJ;  it  now  reacbcH  at  lea.st 
175,000  and  h  believe<l  hj  be  increasing  at  the  rate  of  5(XKi  annu- 
ally. The  number  of  dwiths  i-egistered  within  the  pariah  during 
the  last  year  amoimted  to  3826;  the  number  of  interments  in  the 
parochial  burying-ground  to  1230;  or  nearly  one-thinl;  and 
about  the  same  number  mu>it  hn ve  L'Lk»>n  [Ance  m  certain  grounds 
l^eriaining  to  other  [mrishes  within  the  Umita  of  St  Pancraa, 
together  with  Kenaal-green  and  Highgate  Cemeteries,  for  ■which 
returns  are  peri<:MlJcally  matle  to  him  as  vicar.  There  are  yet  sLx 
or  fleven  burial-giimmla  in  the  parish  of  St.  Pancras,  parocbial  or 
non-confonning,  frt>m  which  in>  such  return  i*  mwle;  when, 
ttierefore,  all  these  grounds  shall  be  closed,  for  which,  in  almost 
every  instance,  an  Order  in  Council  him  been  already  issued,  it 
can  oardly  be  reckoned  that  fewer  than  2000  botlie.s  will  be  annu- 
ally deposited  in  the  panx^bial  cemetery;  and  should  deaths  or 
fimerals  subsequently  inci^aae  iu  the  aame  ratio  with  llie  jxipu- 
ladon,  the  ground  now  preparing  for  parochial  interment — about 
fifty  acres— would  become  completely  occtipied  by  the  deiui  of 
thnse  generations,  or  less  than  100  years.  By  that  time,  however, 
the  great  metropolis  will  have  ext^iuled  its  mighty  arms  even  to 
the  walls  of  this  now  rui^l  c^meter}';  but  by  that  time  idso,  under 
discreet  administration^  a  snrplua  i-e venue  would  have  accumu- 
lated sufficient  for  the  provi.^ir»n  ttf  another  and  more  distant  plfu,*e 
of  sepulture.  With  re^anl  to  the  arningementa,  first,  it  la  in- 
tended that  the  cost  of  inter-ment^,  whether  t<T  intlividual  pjiriah- 
ioners  for  their  kinth'ed,  or  Ui  the  parish  for  it«  jxior,  shall  not, 
1  '  ^  TV  circumstances,  excee<l  the  existing  scsde,  but,  if  practie- 
I  Ijelow  it  Secondly,  that  whatever  difference  may  exist 
ii,  ij.r  . ,  miition  of  the  departe*!  or  the  cottt  of  the  grave,  there  shall 
be  none  whatever  in  the  religious  service ;  it  shall  nr>t  be  mutilated 
for  the  pauper  as  it  may  not  be  exfiandetl  for  the  peer.  Thinlly, 
that  means  of  conveyance  shalJ  be  provided  for  the  monrnerH  at 
A  moderate  cost,  eacli  party  having,  aa  £ar  as  po.s,sible,  iti^  own 
carriage  or  comjMUlment  when  gomg  to  or  returning  from  the 
pkce  of  sepulture.  Fourthly,  that  the  ground  sliall  be  so  planted 
and  no  arranged  m  t*i  ])reserve  the  solemnity  and  injpreseiveneea 
which  befit  a  place  of  christian  burial,  with  such  facilitiea  afforded 
for  its  visitation  during  the  hours  of  tlaylight  as  will  enable  all 
members  of  the  piarocliial  family  to  i^jiair  to  the  graven  of  their 
kindred  and  friends. 

We  ^ve  in  this  month's  Number  perspective  Tiews  of  the 
Episcopal  and  Dissenting  Chaj»e!s,  with  ground  plans  of  the  same. 
It  will  oe  aeen  that  both  buiiJiugs  are  in  the  Decorateil  or  Middle 
Pomted  style.  The  height  of  the  spire  of  the  Episcu|xd  Chat>el 
trill  be  nearly  100  feet;  the  division  on  plan  at  the  west  end  is  to 
be  a  carved  ojjen  screen.  Tlie  bier  will  move  upon  its  axis,  and  be 
plaeed  in  the  centre,  immediately  l^eneath  the  ttpire.  The  door- 
way at  the  east  end  was  rendered  neoesaary  to  provide  a  tramway 
and  exit  for  a  low  carriage  or  bier  on  wheels,  t^»  transmit  bodies 
for  interment  with  greater  facility  in  certain  ilistant  portions  of 
^h»  ground.  Tliis  exit  is  fonne<l  with  a  vaidt-like  aperture,  and 
above  it  is  a  large  tri/mguhited  rt)se  window.  The  reading-desk 
ia  to  be  placed  at  the  Ijaae  of  the  north-east  pier  of  the  tower. 

The  Diasenting  Chajiel  is  sitnateii  at  a  considerable  distance 
from  the  high  road,  at  the  extremitv  of  the  main  carriage  drive, 
and  upon  the  brow  of  a  fine  hill,  "the  valley  in  ite  front  will  be 
jpaimad  by  an  arched  viaduct  the  whole  width  of  the  road,  which 


will  form  an  attractive  contrast  to  the  natural  nndiUations  of  the 
ground  around  it  The  form  of  the  chapel  referred  to  is  hexagonal, 
with  a  buttress  at  either  angle,  to  receive  the  thrust  from  the 
atone  ribe  of  the  roof  for  supporting  the  lantern,  which  will  alao 
be  of  stone  thi-oughont.  We  propose,  in  afuttire  Number,  ^v!n£ 
illustrations  of  the  entrance  lodges  and  gates,  and  other  detaili 
connected  with  the  undertaking. 


THE   ARCHITECTURAL   SKETCHES   AT   LILLE, 
ATTRIBUTED   TO   MICHAEL  ANGELO. 

By  T.  L.  DoNALDSCi>\ 
[Rmd  at  the  Ifjoyat  Imtiiute  of  Britiih  Architects,  NanAlth,  lftff3.] 

Thb  Public  Museum  at  Lille  cont^iins  a  most  precious  o«ille»> 
tion  of  12(X>  original  ilniwings^  of  which  197  are  attributed 
to  Michael  Angelo,  3  to  Lconiirdo  di  Vinci,  68  to  Rapluiel,  13  to 
Maaaccio,  6  to  Andrea  del  S;irt<i,  9  to  Bandinelli,  1  Ui  Paola 
Veronese,  1  to  Perugino,  1  U*  Glim.  BelliJio,  8  to  Annibald 
Carjiccl,  2  to  Coreggio,  17  to  Carlo  Dolci,  10  to  Fra  Bartcdomeo, 
15  to  Francia,  8  to  Guercino,  5  to  Ghirlandajo,  3  to  Giulio 
Rimano,  1  to  Palmfi,  5  to  Parmegiano,  6  to  Pmiaain,  2  to  Tintci- 
retto,  8  to  Titian,  2  t>  All>ert  Durer,  3  to  Lucas  de  Leyde»  1  to 
Rembrandt,  and  1  Ui  David. 

Many  of  these  ai*e  apparently  first  sketches  of  pictures,  which 
have  since  acquired  the  highest  reputsition,  and  show  the  gradual 
steps  by  which  the  great  miu^ters  progressively  imjjroved  the 
rude  embryos  of  their  tirst  thoughts ;  and  in  onler  t-o  compare 
the  original  ideas  \iith  the  finished  works  there  are  engn^ings  of 
the  pictures  as  completed.  Some  are  in  pencil^  othem  in  black 
or  red  chalk,  and  seveni!  in  bistre. — A  most  lovely  model  in  wax^ 
attributes!  ti  Ripliael,  of  a  female  head  the  sixe  of  life  coloured 
to  nature,  the  contour,  pose,  and  ex|jreasi**n  of  which  recall  the 
perfection  of  Greek  art,  rivets  the  attention  of  every  Wsitor.  It 
IS  fmctured  in  the  neck,  and  evidently  is  of  so  frail  a  natiu*e,  that 
however  anxious  has  been  the  desire  to  take  a  cfist  the  succr^sa 
seems  too  hazanlous  to  justify  the  attempt.  The  drapery  covering 
the  bui?t  and  the  pedestal  are  of  terra-cotta  of  a  later  pei"iod.  I 
consider  this  the  gem  of  the  collection. 

To  artjhitects  the  moat  precitais  portiiui  of  the  drawings  is  a 
series  of  185  sketches  of  jtrchitectimd  subjects  attributed  to  the 
pencil  of  Michael  Angelo.  They  are  now  mounted  in  glazed - 
fnimes,  so  arranged  as  to  show  both  aides  of  the  sheets,  as  they 
originally  were  in  a  sket<ii-book,  and  with  drawinps  on  both 
sides,  the  size  H  Inches  by  o  inches.  Tliey  are  gcuendly  drawn  in 
bistre,  and  the  plans  tinted  "with  a  light  shtwle  of  that  c«dour. 
To  some  tliere  are  dimensions ;  others  have  the  w*onis  a  durhre- 
tione  e  im  e  mutnratoi  sometimes  the  word  ttnHchoh  mldetl  They 
consist  of  plans,  sections,  detrtils,  and  some  few  elevati^.ms  of 
various  ancient  and  mo<lern  buildings.  Among  the  former  are 
tlie  arches  of  Titus,  Septimus  Severus,  .lanus,  juid  Constantine, 
at  Rome;  of  August\is  at  Pola,  in  Istria;  a  plrm  and  details  of 
the  Coliseum.  Some  seem  to  lye  platis  of  letlicula  or  tj^unbs,  like 
those  then  abounding  in  the  C:mi]>agria;  and  I  tind  No.  439  to 
be  identical  with  the  plan  of  Plate  24  of  Montano's  'Sceltadi 
varii  Tenipietti  Antichi.*  There  is  a  sketch  in  pencil  of  the 
drum  under  the  cupola  of  S.  Peter's  at  Rome.,  as  designed  and 
executed  by  Michael  Angelo,  with  the  abutment  piers  and 
coupled  engaged  ct>lnmns,  instead  of  the  continuous  colonnade  of 
previous  designs,  whether  by  Braraante  or  S,  Gallo ;  and  alx>ve 
are  aome  loose  lines  in  pencil  indic?iting  the  dome,  though  not 
very  definitely,  and  more  like  the  Pantheon  tlian  8,  Peter's. 
There  ai-e  several  «lra wings  of  the  (larts  of  the  Church  of  S.  Pietro 
in  Montorio,  which  wiis  designed  and  built  by  Bramante,  the 
cotemporary  of  Michal  Angelo  and  uncle  of  Rjiphael ;  and  many 
sketches  of  the  Baptistery  at  Florence,  of  the  Lantera  of  S. 
Lorenzo,  a  plan  of  the  Chiesa  d*'gli  Angeli  by  BrunellJsK'hi,  and 
other  buildings  in  that  city,  and  particularly  of  the  Me<liceiin 
Librar>%  designwl  and  almost  entirely  executed  by  Michael 
Angelo,  but  cf^rapleted  by  Vt'iiJari.  There  are  sketched  of  vasei^ 
nmbest|ues,  pulpits,  and  groups  of  trtijihies  of  ancient  Roman 
armour.  The  commission  having  the  care  of  these  drawings  have 
intimatetl  that  it  is  tlieir  intention  t*)  publi.sh  them. 

During  the  short  period  of  time  that  I  wm  enabled  to  devote 
to  the  careful  examiiuition  of  the  drawings  I  sketched  off  some  of  ! 
the  plans,  whicli  I  huve  since  drawn  out  to  al»ont  twice  the  size 
of  the  originals,  in  order  to  give  an  idea  of  the  interesting  cha- 
racter of  the  aeries.    One  of  uieBd,  enlaiiged  more  than  the  othm 
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on  A/:^iitmi  of  ite  importftDoe^  gives  &  redtomtioD  of  Uie  Btiiii  in 

|)0  VfKxdno,  known  as  the  Temple  of  Feace»  or  as  our 
}r .  M  ir.  Burgeaa,  atid  oilier  RUtiuuaries  chU  it,  the  Ba^iilica  of 
a  tine.  It  gave  rise  to  some  diHciiaaion^  when  Mr.  Burgefls 
d  113  during  the  last  se»aion  witli  hia  insUiictive  pftj^^r  on 
ancient  Basilica  and  early  Christian  Temple,  The  sketch 
contains  these  ori^nal  remarkable  wonls  n{Kin  it  in  Italian : 
(**Qirevfa  una  ptnnta  tfuna  cMejia  modertm  no  40  Hi  rhi  wia  mano^**) 
•*Thijj  is  a  phvn  of  a  mo<iem  ehurt'h  by  I  know  m»t  what  hand/* 
Kow  the  re?ftoratirm  »'>f  thin  ruiu,  a»  ynii  are  aware^  has  pnzzlt^i 
dUitiqaarians  aod  anrhiU^ots  from  tha  time  of  Serlio  t<3  that  of  P»l* 
ladio,  and  down  to  the  present  i>eriod.  I^uame,  ite  deatj  nation, 
and  its  phin  hare  bet*n  a  constant  enigma ;  but  it  appears  stranger 

^ "  "^-tpl  Angelo  be  the  author  of  theae  siteiches,  tluttoe 

113  idea  of  another^  call  tt  a  modem  churchy  and  aay 
.  Ijv  what  hand,  when,  from  his  constant  residence  &t 
Rome^  he  must  have  had  a  thorough  knowletig^*  of  tlie  pile,  whose 
three  arches*  riae  with  majestic  grandeur  among  the  ruins  of  the 
Canip^  Vaccino,  and  his  eye,  familiar  witli  the  building,  muitt 
liave  recuguised  at  once  an  ada|>tation  and  not  a  ^''chie^a  modernaJ* 
A  curious  coincidence  is,  tliat  lie  himself,  whether  l>efore  the  date 
of  this  sketch  or  after,  it  in  imrmsHible  to  say,  conveitcti  a  similar 
Wl  itt  tlie  Batbs  of  Biodetiau,  to  ilui  pnrjtoaea  of  religious 
Worship.  The  churchy  a  majef^ticonefr^^m  its  size  and  simplicity, 
is  knuwn  as  the  Madonua  ilegli  An^'cli,  and  is  interesting  also  to 
lirtiMte  as  cr»iitainiiig  the  tondw  uf  ( 'iirl< » Maratti  and  SaJvator  Bosa ; 
the  grand  Imll  is  198  feet  long  by  H4feet  wide,  iudejjcndeDtly  of 
the  end  chapeK  which  give  an  additinmU  U^ngih  of  65  feet  each, 
making  a  total  length  of  32H  fe<i*t^  These  measure  to  en  ts  were 
taken  by  Mr,  Haiilwick  and  mysolf,  wlien  we  wei*e  together  in 
Rome  in  1818. 

This  sketch  suggests  many  remarkable  considerations.  It  omits 
laigc  laterarniche ;  it  tilh*  in  small  columns  between  the 
ibWShe^i  of  the  nave,  and  thus  decidedly  sejiamtcs  tlie  central 
tiie  aide  aisles ;  it  add«  small  e<:»lumn8  tt>  the  niches,  aa 
though  each  had  a  tabernacle,  ajii  in  tlie  Pantlieon,  a  very  prijljable 
conclusion.  But  the  mont  important  circumittaiice  is  the  aiLlitJon, 
at  one  cud,  of  a  noble  p^^rtico  of  lar^e  propi>rtious ;  where,  fiom 
the  time  of  Serlio  to  the  present  perioti,  comprehending  Palladio 
And  Cattina,  tlie  space  is  sujipoMeii  to  be  "x:cupied  by  a  j»altry 
I  ATOftde.  As  such  a  feature  is  irrecoucil cable  willi  the  bn>a<l  treat- 
tnent  of  tlie  re«t  of  the  etlitice,  and  ct)naidering  the  arca^le  to  bo  a 
construetion  of  more  recent  times,  it  seems  more  cf»nHLst*.'nt  with 
t'     ^  ir  of  the  origimd  dcnigu  to  give  it  a  more  dignifted 

'  uit  of  Palbuiio  or  Cnninai  so  as  tii  be  jiccordant  with 
,^-,  «,i,  -vii'i  dis|)4iaition,  miiintjtiniug  \ts  impoiijmcc  with  the 
Temple  of  Venu«  JUid  Juno  irjimediately  adja^.^ent,  and  the 
othrr  maguifioent  buildings  of  the  lioman  Forum,  to  which  it  is 
contiguf>us, 

Our  friend,  Mons.  Hittorf,  to  whom  I  ient  a  copy  of  Hiia  sketch, 

han  callei)  my  attention  to  the  similiunty  bet^-een  the  phrn  of  lliia 

|i»*riic<^  and  that  of  a  portico  to  S.  Peier*s  attributed  to  Michael 

Augido  ;  they  are  placeil  side  by  aide  on  one  of  the  illustrations  now 

rfhtbrUfd,  the  only  difference  consisting  in  the  nmnl»er  of  the 

— the  one  Ijeiug  for  a  tetrastyle,  the  other  for  a  hexaHtyle 

uul  the  projection  of  the  pt»!licoe,^  lH?iug  rest)ectively  two 

iuterciilumniatiouf*.    Our  distingui.Hheil  Honorary  and 

iding  Felltjw  ealk  attention  t<:»  another  suggestion  pre- 

^h*'  plan,  which  forcibly  revives  the  early  iuipre»aion 

Mill,  that  the  primitive  plan  of  S.  Peter*s  at  llome,  as 

oy   Bramante,  consirttiug  of  a  siuiple  (ireck  cross,  and 

if  it*  gujwirfluuns  awes^ories,  woidd  seem  to  have  l*een 

.__        'i  by  the  jilan  of  this  ruin,  i^ith  which  in  its  main  Lines 

4i  r  1 1  f  W  I  y  ore^  it  jwUfjably  oorresjxiuda 

Sui  h  nre  some  of  the  speculations  which  arise  from  the  con- 
templation of  this  plan,  and  the  startling  woi\ls — "chieto  vtodtrna 
no  MO  di  chi  nin  ntfiiMr 

1  shall  Dot  perplex  you  nor  myself  by  any  lengtheneii  specula- 
tiotts  u|wm  the  real  character  and  destination  of  this  edifice,  Iti 
plan  is  wholly  at  variance  with  the  tvj>e  presented  in  itiiy  knowii 
temple  of  the  Greeks  or  li»>mans ;  hence  the  mune  of  Temple 
of  Peace  seems  inappr<»priiite.  Its  plan  is  no  leiis  di^cttrilaut  from 
the  precepts  of  VitruWns,  or  any  other  liasilica  in  ancient  Rome, 
benc»^  thi'  tenn  Basilica  of  Contrtantine  woidd  remove  it  from  the 
UHtUil  K-'isIlit'an  canon ;  ami  exfierienee  does  not  teach  us  that  tlie 
T'  " '     •  r  times  defiarted  ver>*  ninterially  or  radically  from 

violin  types.  But  its  vicinity  to  the  Domns  Aurca 
iri  .^K'l"  tij.rr.rs  mc  incHncd  to  consider  it  as  a  vestibule  to  that 
uobl«  palace^  partially  saved  iK«m  the  oondagrationf  restored, 


added  to  by  MaxentioB,  and  possibly  diristened  with  a  now  uAine 
in  ].>ert<x1»  much  subsequent  to  its  original  erectioii^^Aikd  now 
requieitcai  in  pace. 

The  nojtt  sketch,  to  which  I  invite  attentioD,  is  that  of  the 
plan  of  the  vestibule  to  the  Medicean  Library  at  Florenoe, 
Those  who  liave  \iHited  that  building  will  remejolier  the  vestibule 
and  its  stniugely-phuined  flight  of  steps  leading  up  intrj  the 
library ;  and  they  will  recal  the  columns  wunk  in  the  walls,  and 
oUi<?r  grotemiue  mixtures  ctf  heterogeno^is  foiius  in  the  details, 
which  fully  bear  out  what  Vasari  says  of  Midiael  Angelo,*  and 
who  tbinb*  to  praise  the  master  for  having  "composed  a  deoorir 
tion  of*  what  be  calls  **ft  richer  and  more  varie<i  character  than 
ha*!  ever  t>efore  been  adopted,  eitljer  by  ancient  or  mmlem 
musteTH."  The  beautiful  coruieeK,"  eayb  he^  "the  capitals,  Uie 
bssesi  the  door»,  the  niches,  were  all  very  d liferent  from  tliose 
in  common  use,  and  from  what  was  considered  mrasttre^  rule^  and 
order  htf  VitmHtts  and  the  ancients;  to  wbime  rules  he  umiki  not 
rettirict  himifl/.  But  this  kildnCiiH  on  his  jMii-t  lias  encouraged 
other  artiHtH  to  an  injudiciouj*  imitation,  and  new  fancies  are  Ci>n* 
tinuaDy  seen,  many  of  which  belong  to  'grattettch*'^'  mt her  than 
to  the  wholesome  ndes  of  ornamentation.  Artists,"  c<tntiuues 
Vasari,  "are  nevertheless  under  great  obligations  t«>  Micljel- 
aguolo,  seeing  that  he  has  thus  broken  the  lifirricrs  and  chains 
wiiereby  tliey  wei-e  ]>t;r|jetuaUy  compell**d  tJi  wrdk  in  a  beaten 
fiatb  ,  while  he  still  more  effectuaJly  ci^  '       lil»eration, 

and  mmle  known  his  own  views  in  the   I  lx>renzo, 

erected  at  tlie  same  place.  The  ndminuf,*^  oi^iTirnmuu  of  the 
wiudows,  the  coustnictiou  tif  the  ceUing,  and  the  fine  entranoe 
of  the  vestibule,  can  never  sufticicntly  l»e  extolled.  Bc»l(b**^s 
and  grace  are  in  the  work  ua  a  whole,  and  in  every  |>art :  in  the 
cornices,  the  ctirbels  tlie  niches  for  statues,  the  commodious  stair- 
case, and  its  fanciful  divisions, — in  all  the  building,  at  a  word, 
which  is  so  unlike  tlie  common  fashion  of  treatment,  that  every 
one  stands  amazed  at  the  sight  thei'eof'^ 

The  Medioeaii  family  having  collected  a  viiat  quantity  of  v*nr 
fine  manumripts  of  the  cla^c  autliora,  from  the  Greeks  who  had 
been  di'iveu  from  Constantinople,  and  fi-om  othei*  sources,  were 
anxioiw  to  pi-ovide  a  recejitacle  worthy  so  rich  a  treasure.* 
Clement  VIL,  one  of  the  Medicean  Popes,  was  desirouB  of  estab* 
lishing  memorials  to  hii*  fame  in  sculpture^  painting,  and  archi- 
tecture, as  Leo  and  his  other  pretlece^isorB  had  done.  This  w^as 
about  KI25,  and  Michael  Angelo  Vk'\\»  summoned  to  Florence  to 
design  tli©  library,  to  be  called  that  of  San  Lorenzo,  with  a  new 
sacristy  to  the  church,  wherein  the  Pope  pro|K)8©il  to  erect  the 
mttrble  tombs  of  bis  forefathers,'  two  to  inclose  the  remains  of 
the  fathers  of  the  two  Pofies,  Lorenzo  the  elder,  and  Giuliano  his 
brtjther,  ^ith  thote  of  Giuliano  Duke  of  Nemours,  the  brother  of 
Leo,  and  of  Lorenzo  Duke  of  Urbino,  hiH  nephew. 

Eight  years  ailei-warda,  in  \rtXi^  Pojie  Clement  dietl'',  when 
the  works  then  jirocecding  at  the  library  and  sacristy  in  Florence, 
wiiich,  notwithstanding  all  tlie  efforts  uvwle,  were  not  yet  finished, 
were  at  once  laid  aside.  Towanls  the  midtUe  of  1/55*^,  during 
the  time  of  Paul  III.,  **Duke  Cosinio  had  sentTribolo  to  Bome 
to  tr)'  if  he  could  j>i.^rsuaile  Michelagnolo  to  return  to  Florence 
there  to  tinitih  the  saci-isty  of  Stvu  Lorenzo ;  but  the  master  had 
excu.*^ed  himself,  saying,  that  be  was  become  old,  might  no 
longer  eudiu^e  the  faitgue  of  labour,  and  could  not  leave  Borne. 
TritK)lo  then  inquiretl  as  to  the  steps  for  the  library  of  Son 
Lfjrenzo,  for  which  Michelagnolo  ha*l  caused  lu^my  of  1 1  '  " 
to  l»e  prepared,  but  for  which  no  mc»del  nor  iiny  L»ertain  i 
of  the  form  in  which  they  were  to  be  constructed,  could  U  t.M,n»i 
It  is  tnie,  that  11161^:*  were  some  few  sketcliCH  of  a  pavement  antl 
other  things  in  terra,  yet  the  oau-et^t  ai^tl  final  desi^  of  the  work 
could  not  l>e  asc<^rtained.  But  not  all  the  entreaties  of  Tribolo, 
fdibongh  he  brought  in  the  name  of  the  Duke,  oould  movf 
MicheL^;n^)lo  to  say  more  than  tliat  he  did  n(»t  rememlier.  Tlie 
Duke  then  commanded  Vasari  t*>  write  to  the  master,  since  it 
was  ho|ietl  that  for  the  love  of  him,  Michclagnolo  woUld  }>erh«»* 
say  something,  which  might  enable  them  to  bring  the  work  U 
conclusion,  vasari  wrote  to  him  accordingly  as  tlie  Duke  desir»«d, 
ashling,  that  of  all  wliich  hn*l  to  t>e  done  Vasari  was  to  Vie  » ut- 
director,  and  would  do  everything  with  the  utmost  fidelity,  tak-n;' 
care  of  eveiy  minutiie,  as  of  a  work  of  his  own.  To  tliis  Mclu 
agnitlo  repliefl  by  sending  the  plium  for  the  work  in  a  letter, 
written  by  his  own  hand,  ou  the  2^ith  Sept.  lo5»5: 

*MtmaF  OIcM^o,  luy  deur  IH«id— Ahoui  tho  ttAlrcaM,  vlmmtf  tlwra  JbiA  Wn  m 
muck  wid,  bdiete  mc,  thst  if  I  could  remembor  ham  I  had  unQfepd  II,  1  ■hwald  mi 


1  V&ttrl'f  Urm,  tmutUted  hf  Mn.  Fbila 
«  ra«u  vTI.       a  Pa^  37/.       4  Fi^  2S2. 


,  fiiL  T.  p.  trt. 


THE   CIVIL   ENGINEEB  AND  ARCmTECTS    JOURNAL. 


rMuire  40  maj^nitm^.  J^^^  ^  »  c«rtaio  ^ttir^  thai  comes  Into  mjr  tlioii|{iiU  lika 


bat  I  do  not  think  It  it  exactly  the  ona  which  I  luui  plaiui«d  ftt  Qiat  tUue, 
t  It  AiipMM  ta  be  but «  elum^  affiiLr ;  I  wUl  dewTlbe  it  f or  fD«i  uer  '"'^  * 
uuitiber  of  oral  boxea,  «adi  aAtant  oxiv  p«lizi  deep,  but  nt^fe  of  eqoftl  1 


I  maim  that  it  afipvatv  ta  be  but  a  elum^  affiiLr ;  I  wUl  dewTlbe  it  f or  fD«i  uerertlu^eta. 
[  1  took  a  number  of  oral  boxea,  «adi  aboat  one  p«lizi  deep,  but  nt^t  of  equal  leosyi  aad 

1  the  pav«iiu»Dt  at  tuch  distaaoe  fitun  Uie  wall 


I  bteadUi.  The  Aril  and  lufe«t  I  nlaood  oo  the 
|«rih«  iaor,  m  aematd  to  he  roqiiired  bf  the  j 
E;^w«khtaflT«totheitair.    OfwthkMfli 


|;9av  «iah  ta  |1t«  to  the  itair.    Of«r  thk  «m  plaeed  aouther,  nailer  in  aU  db«cliaa% 

llttl  leafing  Bttffldei&i  itMOi  on  tliat  beoeath  for  the  loot  to  real  od  is  aMXodlng ;  thua 

■  ilrtiniihinf  each  ilcp  a»  it  sroduallr  i^etiro*  lovarda  th«  door ;  the  uppermoet  otcp 

^lri«B«iAe*l7«'^«v^tliraqtiii«dforthedoorllM!tr.    Thb  part  of  the  oval  atetit  meal 

have  tWQ  violin,  ooe  right,  th«  other  left.    The  steps  of  the  iHjuu  to  tiie  by  aiiiiilar 

detfUMe^  bat  oot  to  l)*e  uvaJ  in  form.    The  aAcont  hj  the  middle  fight,  from  the  centrv 

Id  ue  Bpper  part,  shall  be  for  the  8i|auir» ;  the  turn  ot  the  vtogB  miuit  be  towarde  th« 

ir»U.    JBatfran  theeettUvdowQwarde  lotheMvcmmt,  thinrifail  Iwkeptatthed^ 

laaoe  ef  aboot  three  palau^  la  Kucheott  that  the  baieiaoal  of  the  vestibule  shall  Dot  be 

^  iafiJBced  apoD  hi  aaj  part    Wltat  I  am  mltlog  i»  a  thing  to  be  laughed  at,  but  1  know 

I  -veil  that  rati  win  find  .»ine«Miif  ndtobla  to  jom  porpoie/*'* 

In  a  brief  eonversation  on  the  subject,  whicb  I  bad  with 
Konaieur  Benvignat,  the  arcbite<jt  of  Lille,  he  gave  it  as  bis 
opinion,  that  the  sketch  exhibited  in  the  Wicar  collection  is  the 
original  idea  of  Michael  Angelo ;  that  he  had  loBt  the  book^  and 
ft>r^tten  this  his  hrst  conception.  But  the  sketch  is  eavially  at 
Y&nance  with  the  master's  letter  just  quoteil,  and  the  staircase  as 
executed.  The  sketch  T>re8ent«  an  oval  aeries  of  steps,  half  with- 
out and  half  wit  hi  u  tiie  door  of  the  library ;  but  the  number 
would  not  have  accomplL^he<l  half  the  height  to  which  it  ^-as 
neoeeeary  to  rise,  and  although  oval  like  the  boxes  alluded  to  by 
Michael  Angelo,  there  are  no  aide  atejMi, 

So  restricted  u  the  vestibule,  that  the  intrusion  upon  the  space 
of  the  floor,  by  the  cjipricious  form  given  to  the  flight  as  executed^ 
loAvee  very  inadequate  nxim  for  the  landing  at  the  Ixittom  of  the 
stidrs;  and  if  any  method  could  have  been  ilevised  of  gaining 
space  by  making  some  of  the  steps  rise  within  the  doorvvTiy,  much 
Qonvenienoe  would  have  been  giunetL  I  am  inclined  therefore  to 
think  that  this  sketch  is  a  slight  idea  of  Vasari*8  founder!  upon. 
aome  va^e  rumour  of  Michael  A  ngelo's  arrangement,  to  try  how 
it  could  DC  carried  into  execution,  before  he  had  received  the 
maBter's  formal  instructions. 

Thifl  brings  us  to  the  consideration  of  the  important  question, 
who  was  Hie  real  author  i»f  these  sketches  ?  My  own  impression 
ia,  that  the  ttkole  (took  may  be  attributed  to  Vai^iri  himself— that 
all  the  sketches  of  the  Library,  of  the  Cujiolino  of  the  Sepulchrul 
Chapel,  and  of  the  other  details  of  Michael  Angelo's  work,  were 
taken  for  his  own  guidance,  or  for  the  purpose  of  sending  off 
copies  to  the  master,  to  enable  him  to  give  the  pn)per  instructions 
to  dircKrt  Vaaari's  prooeedinga  in  the  completion  of  tlie  buildings 
oanfided  to  his  care. 

The  sketches  generally  are  executed  with  a  certain  ready 
freedom  of  hand  and  no  great  care ;  but  aome  are  drawn  ¥rith 
mueh  delicacy  and  witli  considerable  precision  and  minuteness  of 
foniL  Hardly  more  than  two  or  three  evince  that  Ixjld  and 
vigoroua  freedom  of  treatment,  which  we  are  accustomed  to 
consider  aa  characteristic  of  the  Maestro,  as  Viwari  rv|j<iatedly 
eallfl  him.  One  circumstance  jiarticularly  struck  me,  and  that 
wa*  the  numerous  sketches  of  the  circular  chapel  built  in  the 
cloister  etmrt  of  S.  Fietro  a  Montt:>rio,  by  Bramante,  This 
building  excited  vast  admiration  at  the  time,  and  Serlio  himself 
gives  the  plans,  elevationjs  and  sections  of  it  in  his  work  next  to 
those  of  the  cupola  of  S.  Peter's,  and  among  the  nmner<ius  illus- 
tmtions  of  ancient  buildings,  and  Palladio  also  gives  it  among 
his  ancient  editices.  Otlier  writers  of  the  time  mention  it  with 
unqualified  pmise.  It  would  therefore  be  no  wonder  if  Vaaari, 
who  was  employed  upon  designs  and  models  for  toml)«  at  S.  Pie- 
tro  a  Montorio  by  order  of  Julius  HI,,  should  have  sketched 
jjarts  and  kept  a  record  of  such  detmls.  But  that  Michael  Angelo, 
who  despised  tlie  tnimmek  of  ancient  art,  should  condescend  to 
the  task  of  minutely  di-awing  the  work  of  a  cotemporaiT,  and 
that  cotemporary  no  friend  of  his,  but  the  uncle  and  s^uppciter  of 
his  rival  B^phael,  and  one,  who  crosaed  him  in  hia  gi-eat  work 
for  the  tomb  of  Julius,  se^ms  beyond  [jroljability,  however  noble 
were  many  impulses  of  Michael  Angelo'a  generoua  nature,     I  am 

SVen  to  tmderstand,  tlint  many  French  artists,  who  have  vi8it€^ 
e  Wicar  collection,  concur  in  my  opinion  as  to  the  propriety  of 
not  attributing  this  collection  of  h Ketches  to  Michael  Angelo ;  and 
a  distinguish^  member  of  the  French  Institute,  a  great  amateur 
and  connoisseur,  assures  my  friend  Hittortf,  that  he  had  traced 
the  writing  on  some  of  these  drawings,  and  that  it  did  not  at  all 
accord  witn  that  of  the  great  master.    X  am  therefore  confirmed 


in  the  convietiion,  that  (heae  architectural  sketches  are  not  tho 
production  of  Michael  Angelo. 

I  shall  now  notice  a  letter  &x>m  Francis  L  to  Michsiel  Aiiflilo ; 
but  before  I  put  you  in  posoBsion  of  this  most  precioiis  of  tiMi 
treasui«s  of  the  Wicar  oc^ection,  it  is  necessary  for  me  to  «ive 
a  few  particnlani  of  one  to  whom  it  refers^  and  which  I  shAU  flo 
by  quoting  another  passage  or  two  trota  Vaaari.     FninoMnfi 
pn  "-*^    .: ,  ^^  sent  by  the  Duke  Fr^*  '"-=  -     f  Mantua  to  Fmoo^ 
a  I  "yfi  of  Francis  L,  who,  ha  ^  (>f  the  deooratiooa 

Wiiii  "I...  ii  he  was  adorning  the  Pau....    ...  i  T,  desire<i  to  hav« 

an  able  artist  to  execute  like  works  for  him  at  Foniainebleau, 
and  elsewhere."  Primaticcio,  according  to  Vasari,  was  the  first 
to  paint  frescoes  of  any  account  for  the  French  king,  and  we  ail 
know  how  admirably  be  succeeded  in  the  great  and  superb  baU* 
room  at  Fontainebleau  i 


«  Oare  ia  hie  CartecrhA.  unko*  H  dtMhtfia)  whether  Vatan  II 
atkd  a  rWiwIiae  euouantatur  eajm.  " Althoiuh  Ukkatk  Atti^t 
balutftnwle,  aad  maajr  ether  part*  of  thla  *oa  In  a  etate  o(  \ 


i  tniniu^  th-f-**'  oU'Vt-i  ft  not ; 
1  Adj^'Ik  hiul  Ir!'  'he 

, ^^ , J«  qf  I*rt.imriitin  :  -.t 

that  Vanri  did  not  succeed  In  ouQiurehendii^  the  master'x  wi^.    U.  i  a 

vagBifleent  flight  of  slepe,  without  doabt,  bat  aot  thiit  iatMHied  bj  MjcImJ  Augi'^o.'*— 
flea  Mt^gfkri,  SUmM^  ^drekUtmuu  CMt$;  ala»  Jtouk,  LUbrwia  Jredicm  LawmMiam. 


"  King  Fnnid*,  beiitg  anich  fitoBeed  with  the  mndBct  ind  i 
sent  him  in  1640  to  Bume,  he  bavit^  put  the  whdi,  aooorduvE  to  Benwuute  QdUsL* 
into  that  mooarch's  bead  to  poseess  anaqoee.  He  pordiased  eeroral  antUine*  b  marbtt^ 
and  lerfod  the  kLng  so  dUigeiiliy,  that  wheat  wHh  headii,  tmnk?,  and  entire  tipBTva*  k* 
booghtinnp  loogtiiDe  12)  plaoe*.    At  tbeeame  tixiu^  I  >AU«t»d  Bvtaad  da 

yigiKiia  and  othetii  to  ccrp;  the  broiue  boree  of  the  <  ri'^t^ir  part  of  the 

TtMeTi  of  the  cohmm,  Iprobahly  Tmjan'eJ  the  statue  of «  n^  Vciiiiu^  Iadoooii. 

the  Tiber,  the  Nile,  and  the  ifcatae  of  CSeopatra.  which  tur  m  the  Belvedere,  and  all 
which  were  to  bf  cast  In  broDse"..>.  **  Beigg  recalled  to  Paris  he  retanwd  hamedtate^y. 
Bat,  befoTv  atteodlog  to  any  other  oocapatlon,  Primaitiocki  cauaed  the  grester  pijia  ca 
those  antiqtios  to  be  cast,  when  all  eocoeeded  aa  weO,  that  ther  mii^  he  takiiB  tit 
iTfirHable  works  of  aatiqoity,  as  may  etUl  be  seen*'  mj»  Vasari  "  in  the  Qneea'a  mtdm 
at  FoDtiiz)bI»a.  wbera  they  were  placed  to  the  great  ■atisfoctioit  of  Kbf  Fraseli,  WhS 
Buy  be  (lald  to  hare  there  made  another  Btioie" . . . ,  **The  king,  peraelrlEii^  that  h« 
had  been  veil  served  daring  the  eight  yeaia.  that  PrisuAkvio  had  baan  with  hln, 
appointed  the  painter  to  be  one  of  his  Cbainberlaioa.  And  shortly  after  (in  1M4  thai 
ia  to  ■»;]  his  Mi^ealy  made  him  Abbot  of  8.  Martin  (at  Trojm,}" 

The  document,  which  rendered  neoessai^'  these  preliminary 
remarks,  is  as  follows : — 

ftr.  Michaelangelo  pourotique  jay  zrant  dedr  daToir  qoelqiies  hesognce  de  rre  oinrfait» 
Jay  doctoe  charge  a  labbe  de  Sainct  Martin  de  Troyes  put  portenr  mjeiiToye  par^Oeia 
den  reooumr  Tone  priant  si  fmis  aves  qnelqiMa  eboset  exoailetites  Mrtes  a  son  arzins 
lie  luy  roulloir  bailler  en  lee  Tooa  hien  psynl  aloiiqne  je  luy  bj  doone  charae  It 
davantaige  rotiUoir  eetre  eontant  poor  lamour  de  moy  {[iU  raoUe  le  dirtst  de  la  Mt- 
aerres  et  hi  are  danede  la  fipfaret  afRKtoe  len  faiiive  aonier  Imie  de  nee  chappdka 
ooiatDe  da  choea  goe  Ion  ma  assrve  astro  dies  plas  eitqiiiaee  et  esosOantes  ea  tto  9tK 
Vriant  dleu  Br.  Michelango  [sicj  qnil  toim  ayt  en  aagarda.  Sscript  a  Baintt  gennaln  en 
Laye  le  VHI.  joar  de  fenrier  iuvilIt. 

FBLAKC0Y8. 
Ko.  tfifi.  DiMoaaanwa. 

Thifl  letter  prnves  that  Primaticcio  must  have  made  a  second 
visit  to  Italy  t*.*r  the  purpose  of  collecting  more  works  of  art,  and 
its  truly  princely  eentiments  evince  the  taste,  the  liberality,  and 
high-miude<l  geupr»>Kity  of  a  real  lover  of  the  fine  arte.      How 
fortunate  Uaa  Franee  lieen  for  three  centuries  in  having  prinoeo 
who  felt  that  the  tine  arta  am  contribute  essentially  to  Uie  refine-  I 
meiit,  the  liappineHs,  and  pni8j*erity  of  a  nation.     This  spirit  has 
endowed  Fontainebleau,  Paris,  ami  Versailles  with  the  masterly 
productions  of  the  greatest  niindn  in  Italy  and  France.    The  lower 
orders  have  their  enjoyments  in  common  ^itli  the  princes,  th« 
nobles,  and  gentry  of  the  laud ;  and  they  grow  n|i  imbueil  with 
the  love  of  tliat  art.  which  is  so  mixed  up  with  their  holiday  * 
enjoyments,  that  it  becomes  a  necessity,  as  it  were,  from  their.  < 
be mg  used  Uy  it  from  their  earliest  years;  and  they  are  thus 
unconsciously  eilucate<l  by  the  contemplation  of  the  finest  works. 
How  far  are  we  in  this  re^|>ect  behind  our  neighlH>ura.      Tho  , 
gardens  of  tlie  Tuilleries  h/ive  no  pimtllel  with  our  royal  residenca  ' 
of  Buckingham  PaJai.*e^  and  Foutainebleau  puts   to  sluune  tho  > 
c<^>urta  and  terraces,  gitnlens  and  walks  of  Winds<^r  Castle,  which 
contain  hanily  a  single  statue,  gr<tup,  or  fountain,  or  other  art 
accessoriei!  of  any  cotij^etiuence,  and  ajipear  cold  and  meagre,  and 
poveriy  wtncken  from  tlie  wmit  of  such  accofn]iaj]inients.      So 
nigganily  and  deficient  in  art.  feeding  have  those  autlioritieH  beeti^ 
wh(»  Ijave  hitherto  hm]  to  pnwide  for  the  palaces  of  our?^>vereign8| 
and    the  places   of  public   resort  for  the   j>et>ple.      Oft^n    w»« 
Fi-auds  I.  thwarted  oy  his  ministers  in  his  munificient  desire  to 
prtimote  the  fine  arts,  but  he  was  not  \^  he  turned  away  from  an 
object  which  he  knew  would  gratify  his  people  and  ennoble  his 
coimtry.      Vnd  well  baa  this  noble' spirit  lieen  rewanled  for  his 
early  enlighten etl  cultivation  of  the  fine  atts,  for  his  example  has  i 
been  followed  by  the  continue<l  munificence  of  aucceeding  monarch*  J 
and  ministers,  which  has  pnxlucetl  that  superiority  in  the  art  pro*  I 
ductions  of  their  manufectuiTs,  which  enables  them  to  compete  «1  • 

•  VaKui's  Ll*es»  tnuielatod  br  Mm.  Fiirntta-,  toJ.  v.  p.  a7L 

T  Vita,  fol.  IL  p.  tai.  Edli.  dl  MlLi»o,  IhU,  t$vo, 

e  This  celebrated  statue  is  slUl  preaen  «d  in  the  Chorch  of  the  Mlaerrm,  near  IhS  j 
Psflitheoa,  Bflow. 

a  ThU  4tati<f  ***, 
put  lu  '  la  _    _  „_,       _ 

meSer'  o aivertahi  procMy  where thfe  statae  la.    Moos.  Hlttortf 

iltiie  M.. .l^Flath^thecaalaf frhkhwaaininieflflheehapeUiirFuiii 

op  to  th«  tittie  u(  the  Bevolntkoa.    PtobsUj  itmajhathoKeliloCa.  Fetar's.atBiiQi^ 
n-nomod  after  the  ^me  of  Vaaari 


. 


to  Vaeui,  eiecnted  for  the  Oarrflnato  dl  H.  Dloal«LI»-J 
*  of  the  Virgin  Mary  of  the  Fever.     1  hnirtr  r    '^  ' 
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'  wHk  thd  mere  meehanical  ildll  and  Indnfltiy  of  other 
fttfctifl. 

Michftel  An^elo  han  been  the  maiii  topic  to  which  I  ha^  been 

i  bold  «9  to  cuiim  your  attentioti ;  mid  stirely  his  posrtian  ab  an 

J  elAims  for  him  the  reaoect  and  admiration  of  ever^  jiainter, 

r»cnlpt4ir  and  architect     And  althongh  he  wan  a  great  innovator 

I  in  ari-«hitftctnre,  and  intm^hii^   a  license  which  wag  mnut  per- 

ij  '  rinot  hat  recollect  that  we  owe  to 

L  N>  which  he  reduced  the  cupola  and 

*  MS  fii  j>,  iei^ra,  which  bad  lH^t*n  ewdly  corniptod 

\  late  anccewor*  of  Brainaut*^  whose  original  con- 

-rjjuitu  iiin4  .'ten  lo«t     Vaaari  mentif»ns"*  that  ** while  AnUriiio 

;  Gallo  live<l,  Pop**  Paul  ha<i  penuitted  him  to  c<>ntinue  the 

llnukliztg  of  the  Fanjese  Prdaoe,     But  the  upper  cornice  on  the 

wae  still  wanting ;   and  Wis  Holineaa  now  desired  that 

Mlia  should   be  added  by  Michael  Ange!o«  after  his  own  design 

limd  under  his  direction.     Tlie  masteri  therefore,  not  willing  to 

oblige  the  Poi>e,  who  esteemed  and  favoured  him  bo  much, 

aade  a  morlel  in  wrxxl,  aeven  braccia  long  (lIJi  feet),  and  of  the 

ct  aize  which  the  cornice  was  to  be^     This  he  caused  to  be 

I  on  one  of  the  angles  of  the  mlace,  that  the  etfect  might  be 

when,  as  the  Pontiff  anrl  all  Rome  with  hrm  were  mneh 

therewith,   it  waa  put  in  execution,  proving  to  be  the 

beautiful  and  varied  cornice  ever  erected^  eitlier  by  the 

__  tidents  or  mtKlema^  *.     He  continued  the  great  court  also,  con- 

fatructing  two  rangee  of  columns  over  those  first  erected,  with  the 

Iflioat  beautiful  windows,  and  a  great  variety  of  rich  ornamenta, 

landing  with   the   great   criniice;   all   of  these   works   Ijeing  no 

utifid,  that  this  court  by  the  lal)^>ur  of  Michael  Angelo  has 

tyw  become  the  finest  of  all  Euro|)e.'' 

You  will  doubtless  remember  the  lieautiful  picture  by  Haghe 
I  the  New  Water  Civlour  Exhibition  of  the  year  1848,^'  repre- 
atmg  Michael  An^Io^  himself  an  old  man,  nursing  by  his 
ddnight  biinp  hia  Siithful  serrant  Urbino,  who  waa  ill;  his 
^fnaster  sleeping  at  nrght  in  his  clothes  beside  him^  the  better  Uy 
atch  for  his  e<^mfort«.  Vaaari  gives  the  following  touching 
er  written  to  him  by  Michael  Angelo  on  this  occasion : — 

'*  My  dfiAT  If cMcr  Qiorgio— I  am  but  ill  writ*  at  tbU  ttme^  y*t  to  i^oly  to  yewr  letter 
:  wiJX  try  to  viy  MtneihJiif.     You  know   tbmt  UrbLuo  i«  dead^  uid  Jion^tn  hAVe  I 
*— iTcd  ft  gnat  jufT"  V  frrni  Gixi.  butUi  my  Iipayv  ^ri«fuid  iuflnite  lam.    The  mercy  U 
'"        "  *  kept  me  liTiog,  w  In  1lL«  de«tll  be  Iwtb  t»agH  mt 

r  with  Uie  donire  to  dniNiit.    I  havu  li^d  aim  twenty- 
iiJLidarlj  fttltMiJ,  ukI  &o«r,  thAt  I  bA?«  suwlo  him 
r  tud  tupfMirl  of  my  old  a,g«,  he  luu  diAppcaiJt>d 
^tlier  hope,  tbao  that  of  njolofng  him  in  p»r»> 
M'i'oUute.  in  th*''  tnoMt  blcfls^  dewi  that  he  haa 
did  the  IcftTin^  me  in  rbU 


t  aot  only  wit  i 
:  ftar*    havr  rn 


fsirt  of  my  bciiiff  now  ^b 
L>rn>w.     Aud  h«n;witJi  I  bid 


larvftcbenms  world  >* 
c,91th  him,  iK>r  ts  au)  \  L— _,  u 
~  ilkfwwuU." 

T  h:^ve  been  insensibly  led,  by  the  interest  which  attaches  to  the 
t  tid  chanw:tii*r  uf  this  great  man,  to  depart  from   the 

I  subject  of  my  paper,  and  to  conclude  my  remarka  by 

aa  all iLbion  to  his  works  at  the  Farne«ie,  and  by  the  contempla- 
tion for  a  moment  of  th«  affecting  incident^  which  lays  open  the 
rjiuQoet  soul  of  Michael  Angelo,  and  shows  him  with  the  tendereat 
1  aa  a  kind  maater,  and  the  finest  feelings  of  the  most  pious 
FjBSgnation  in  the  contemplation  of  his  own  not  far  distant  end, 
exemplary  &a  a  Chriatiiui  as  he  had  l)een  eminent  and 
dirable  as  an  ai*tist*  But  I  will  now  conclude,  and  trust,  tliat 
[  may  not  be  considered  i*t<^  presumptuous  in  so  boldly  fttTeriug 
Tfr.v  -.TnT.nm  a«  to  the  authorwhip  of  the^  architectural  sketcheii. 
ver  they  may  he^  whether  ilichael  Angelu'a,  or  Vasari'a, 
her  artist'Sj  they  are  exU-emely  curious  and  interesting 
the  history  of  our  art.  I  hojje  that  nooe  of  my  pmteasiond 
thren,  who  have  not  yet  seen  tliefte  drawings,  will  new  pass 
ough  Lille  without  visiting  this  tine  collection,  Tliey  will 
Tthen,  m  addition  to  the  delight  they  uiU  eijierience  in  seeing  the 
flterly  thnught-renderinga  of  other  grttat  men,  be  enabled  to 
judge  for  themselves  and  tt>  decide,  wliether  1  am  wrong  or  right 
I  hesitating  Vy  attribute  to  the  mighty  Florentine  these  arcni- 
Flectural  »ketche-s,  whiuh  well  deserve  the  minutest  attention  from 
'eir^ry  lover  of  architecture. 

IHtcuMirion. — Mr.  TrrK  stated,  tliat  it  Imppned  to  him,  in  the 

siimxiier  uf  last  ye^ir,  to  be  detained  in  Ldle  for  five  hours  on  a 

t^rei  afU'moon^  waiting  fur  the  train  to  Calais,  when  he  was 

id  to  the  Musee,  in  order  U*  [>tkH»  a  portion  of  that  time. 

roceeding  to  the  rather  magnifieeot  Hot^l  de  Viilei  descj'ibml 

'lif  Mr.  Doonddiion,  of  which  he  had  never  heard  before,  he  waa 

*  o  TmjuI's  IAte9^  tnuudfltcd  \n  Mm  F<in»ter,  foL  v.  p]>.  296<7, 
tt  Hk  oamlo-  to  the  Btrr^firi  PalATJ!^  aA  Flardioe,  moat  hftve  laggMteA  to  MidiMl 
hifeia  ih*  pmndiMw  chArftctcr  of  thAt  of  the  futam  of  fione. 
I*  fiev  Itkuirattd  I4»*d4m  AVw«^  2.ih1  iiikj  lii4tt. 


astonished  to  find^  not  only  the  marvelloua  collection  of  drawings 
referred  to,  but  an  extensive  and  interesting  mu.soum,  illustrative 
of  art,  antiquity,  and  ethnology.  So  eaaily  might  Lille  be  visited, 
axul  ao  well  did  the  collection  deserve  further  inquiry,  that  he 
strongly  recommended  his  hearers  to  go  there.  In  referenoe  to 
the  architectnntl  portion  of  the  drawingSj  he  was  sorry  to  fintl 
that  Mr,  Donaldson  considei'eil  they  were  not,  as  he  (Mr.  Tiu*) 
had  fondly  hoped^  the  work  of  Michael  Angelo.  Mr.  Donaldaon 
hafl  broutjht  forward  strong  reasons  in  supytort  of  hb  opinion ; 
and  to  his  jiitlgnient  and  knowledge  of  the  subject  he  must,  at 
onee  defer.  He  had  himself  copied  from  one  of  the  drawings  tlie 
name  of  Michael  An|U[elo,  which  wa«  clearly  written  ufion  it;  and 
it  would  be  very  easy  to  comfiare  tliat  ^ith  his  undoubted  auto- 
graph, so  fm  to  settle  the  question.  One  of  the  laiyest  of  Uie 
drawings  appenrefl  to  him  to  be  the  first  sketch  of  the  great 
architect  for  the  dome  of  S,  Peter's  with  the  double  cupola.  He 
was  informed  at  Lille  that  M.  Wicar  was  employed  by  Napoleon 
Bonaimrte  in  Italy  to  eollect  worka  of  art,  and  that  in  doing  so 
he  helftod  hini»elf  to  theae  drawinga,  which  he  betpieathed  on  hi** 
decease  to  his  native  city.  In  addition  to  the  interesting  letter 
of  FranciB  L,  which  Mr.  Donaldson  had  rejui,  he  begged  to  re^l 
the  following  from  Bonaparte  to  M,  Wicar,  which  waa  ex.hihitetl 
with  the  drawings;  and  which,  notwithstanding  certain  pecu- 
liarities of  diet  ion,  he  had  no  doubt  was  dictated  by  Bonapart<* 
himaeH  in  17^6^  from  Milan ; — 

Armm  ^ItaiU.  Ji*pybUifu4  /VoiiMiM. 

Uberis  EfffOiU* 

Att  Qiuutiv  OcnenU. 

ICQu  ie  ti  PrmriftL 
Am  4  de  hi  EepubUquei — one  H  inditinible^ 
BwupiiitB  0«BBrai  en  Cb«f  «1«  VXraii«  d'linlie. 
An  M.  Wk»rt,  peiatre  1  Fbreooe. 
rai  i«9s  Tom  lettn  do  «  Pmrtal.    Je  *uy  &t  potat  n^  Im  mqfiltmt  qiw  tow  n* 

Jt  TouA  engife  ■  omitiiiiMsr  d'oneuper  nare  telael  ifohlfls  ilgwa  da  rhoBUBe  «i^l 
peuae. 

Je  iftml  toajotin  tort  bbe  de  pouvoir  de  tvnt  lAn  bon  *  qa«ilq«e  dioae. 

The  aketches  generally  were  singularly  curious  and  beautiful ; 
and  he  had  been  so  much  struck  with  them  that  he  had  coutem  - 
pUted  interesting  tlie  architects  of  France  witli  a  view  to  liave 
them  published  in  lithography,  which  might  be  eaaily  and  cheaply 
done ;  and  he  would  suggest  to  the  Council  that  they  might  be 
able  to  promote  this  object.  Wluiever  wau  the  author  of  the 
sketches,  he  thought  they  might  prove  very  useful  in  restoriu^r 
the  magnificence  of  ancicDt  FUime.  With  regard  to  the  Basilicji 
of  Constantine,  he  should  be  very  glad  to  believe  that  there  ha* I 
been  such  a  rnrtioo  as  the  drawing  referred  to  by  Mr.  Donaldson 
indicated.  He  believed,  however,  that  both  Palladio  and  Caniua 
(the  latter  especially)  were  quite  inclined  to  include  a  Jx^^tioo  in 
their  restorations  ot  tliat  building ;  but  that  it  would  be  found 
that  there  could  not  have  been  aueh  a  portico,  unleas,  indeed,  the 
Via  Sacra  could  l>e  Rupj>08ed  to  have  passed  within  it  The 
Listitute  were  under  the  greatest  obligation  to  Mr.  Donald84.«u 
for  the  attention  lie  had  given  to  the  illuatration  of  theae  works, 
which  were  undoubtetUy  the  protiuction  of  »ome  very  clever  man, 
if  not  of  the  great  maestro  hiraself- 

Mr.  DoNALDHON  aaid,  that  be  had  intimated  to  M.  Benvignat, 
who  was  a  member  of  the  Conmiission  having  the  care  of  th«*«e 
drawings,  that  he  was  sure  the  loKtitute  womd  be  much  plesiwed 
to  have  tracings  of  them ;  but  that  gentleman  V>elieved  thin 
would  not  be  nossible,  imisiuuch  aa  the  Commii!*8ion  hiwl  thr 
intention  of  publishing  them  very  short ly.  It  would,  however, 
be  desirable  to  expreas  the  interest  which  this  Institute  felt  in 
the  matter,  vri th  tlie  view  of  promoting  that  result 

Mr,  Bell,  M.P.,  bore  testimony  to  the  extreme  value  aud 
interest  of  the  drawiucB,  both  in  an  archit-ectund  and  artistic 
point  of  view.  He  had  hiniBclf  intended  to  reviait  them,  aud 
prepared  a  pa|>er  on  the  suiyect;  but  he  rejoiced,  that  in  direct* 
mg  Mr.  Donaldaon'8  attention  to  them,  he  had  insured  its  being 
much  more  ably  done. 


^ewcatftle  Docket. —The  plans  aud  surveys  for  these  docks  liave 
been  matle  by  Mr.  W.  A.  BriM>ke,  CE.,  and  Mr.  John  Dobaoii, 
architect,  of  Npwca**tle,  and  beim  dejioHited  agreeably  to  staruHug 
orilers.  A  d^K^k  uf  aliout  twenty  aci-en,  with  wuituble  bnain,  tidid 
bjwin,  and  loek.s,  ia  projected,  with  a  depth  of  2:i  feet  at  tin- 
outer  lock  siUa,  and  a  width  of  52  feet  in  the  l<»cks,  for  the 
a«lmi»aion  of  large  steamers.  A  railway  of  alwut  half-a-mile 
will  effect  a  junction  with  the  York,  Newawtle,  and  Berwick 
Bail  way. 
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GREAT  EXHIBITION  StTEPLUS  APPROPRIATION  * 

The  anrplus  funds  of  the  Great  Exhibition  have,  with  a 
g«>vemraeut  grant,  beea  applied  to  the  purchase  of  an  extensive 
site  at  Kensinf^'toii,  with  the  uuderetan^ling  that  it  18  to  l>e  appro- 
priated tci  btiildiiigB  for  the  promotion  of  scienee  and  art,  A  a  yet 
no  definite  a<?heme  for  effecting  these  objects  haa  met  with  accept- 
uQce.  The  formation  of  an  iiidufltrial  muaeuni  does  not  at  pixisent 
*jlfer  the  means  of  occupying  the  area,  nor  does  it  present  such 
attractions  as  to  be  likely  to  obUiiu  a  very  hirge  giiiut  of  ptihlic 
money.  The  erection  of  a  paliit*  of  science,  or  a  prdare  of  the 
inatitutea,  in  which  id]  the  leame-*]  injstitutions  should  Ite  unit-etl 
and  provided  with  theatres^  libi-ane^s,  and  miiHeinus^  baa  met  with 
little  support  from  tbe  membera  of  the  institutions,  who  prefer 
fontral  situations  to  loiiation  in  a  i^emote  part  of  the  enormous 
metropoliii,  Tbe  removal  of  tbe  Nationid  Ualleiy,  likewise  su|>- 
|K>rted  by  residents  at  Kem«ingtont  and  by  persons  keeping 
itarriagesj  iw  too  e\ndentJy  Hiuted  to  the  ct^nvenience  of  the  aristo 
eratic  classes,  and  no  opjMJsed  to  the  convenience  of  the  gi-eat 
body  of  the  population,  thut  it  hai»  In^en  denouncetl  iuHtead  of 
Iwing  allowed,  as  hoped  by  the  [imnioters,  to  be  carried  int<3  effect 
with  little  i^esistance.  If  tliK  ileiwrtation  of  the  Hcitintifie  iimtltti- 
tioiia  to  Kensington  is  o]ipo«ed  Ut  the  convenience  of  individuals 
m  easy  cinnamstances,  ixnd  hiXA  met  with  determined  j-esistance, 
tlie  nionstn»ua  propoaition  of  withdrawing  an  establiHbmeut 
cMrpeeijd]}'  devx»ted  to  papular  ubos,  from  the  reach  of  the  p^tjuda- 
tiou,  justly  deserves  severe  reprobation.  The  National  (irallery, 
while  it  is  dciiigued  to  assist  in  the  education  of  artists,  wfLs  cer- 
tainly never  meant  for  the  delectation  of  tbe  aristocracy,  who 
have  mtire  valuable  galleries  of  their  own»  from  which  tlie  public 
are  exclude<h  It  was  Ije cause  the  treasui'es  of  ai't  in  this  metro- 
j>olirt,  among  tbe  ricliest  in  tha  world,  are — in  a  mean  and  nantw- 
minded  spirit,  jind  in  opijositiun  tc*  tbe  mi>ral  obligations  incum- 
l»ent  on  tne  ownei-s — withtield  from  the  public  gaze,  and  because 
the  English  public,  depri\'ed  i>f  the  op(>ortunitie»  of  cuHtvation, 
Hi-e  behind  the  standard  of  our  continental  rivids,  that  the 
Niitional  Gallery  was  establisheil  u»  a  free  pnldic  institution  for 
the  cultivati*m  of  the  taste  of  the  masaea  If,  fnim  gross  niia- 
in/inagement  tbe  spju'e  provideil  for  this  collection  is  now  found 
load  equate,  that  is  nr>  reason  fV}r  its  i-emovid  to  Kensington, 
lieyond  tbe  reacli  nf  tbe  artizjtUH  of  the  east  and  south,  and  of 
their  wives  and  children.  Were  it  pixiuosed  to  be  moved  ne/irer 
to  the  alKjtlei^  of  tlmse  classes,  that  would  l>e  a  pr<>]joaition  more 
in  cfjnformity  with  tlie  spirit  of  the  institution  than  to  move  it  to 
a  remote  part  of  those  very  distrii"t«  fi^om  which  the  nHiKans  ai'e 
most  removed.  Tbe  same  objection  exists  to  tbe  establis!unent 
there  of  a  ^reat  industrial  museuuL  Tbe  site  is  al>out  its  apprf>- 
priate  as  Bethnal-gi-een  for  the  courts  of  law,  or  Battersea  for  the 
Bank  of  England. 

Ib  all  acbeines  as  to  public  buildings  there  is  now  this  circtim- 
tstance  t^  he  Ijorne  in  mind — that  the  conditions  of  sites  in  the 
metropolis  have  been  idtogether  nltt^red  by  tbe  abolition  of  the 
window  duties.  An  adventitious  and  artiticial  regnlatiou  caused 
an  enormous  space  Uj  l>e  covea^d  over  with  small  houses,  in 
iippoifitiou  t<7the  natural  habits  of  the  popuhition;  but,  now  that 
the  obstacles  have  l>een  removefl,  large  biiihtingK  liave  been 
t*rected  in  the  heart  of  the  nietriipulisj  either  an  othces  or  as  reni- 
dences  in  chamlw'rs,  suites  of  rtx^ms,  or  flats;  and  tliis  must  go 
*iU  to  that  extent,  that  suburlmn  building  t^iH  Ih?  cbecke<!,  the 
fiopuL'itit*n  will  Ix*  cftnceutiiiteti  wit!iin  the  iuterii^r,  or,  by  means 
of  the  8ubui'l>an  rmlwa}'s,  enabled  i*j  clioo^te  their  si eB|>ing  places 
and  family  estidilisbments  wholly  in  tbe  country,  instea/d  f»f  the 
mongrel  villaa  and  cottages  of  the  aubiu'bs,  having  all  tbe  inci  'U- 
venienee  of  a  town  residence,  with  the  remoteness  of  a  country 
pite,  and  without  either  ganien  ground  for  the  cliildren  or  green 
fields.  As  the  Titties  has  well  jxiinted  out,  a  laige  sj«iee  in  tbe 
inner  ring,  as  it  were,  of  the  nietr4>]Mdis,  fithen^ise  valuable  for 
building  ground,  is  covei-i^d  with  miserable  courts  and  alleys, 
whicli  can  l>e  obtained  at  amtxlei-ate  price;  andj  in  tbe  end,  these 
will  Inf  exterminated,  and  spiice  ^ill  be  given  for  large  dwellings 
and  for  public  eslablisbments* 

There  is  no  occfision  to  remove  either  the  learned  societies,  or 
t  he  National  Gallery  from  tbe  neighWnirhrnHjs  theynow<:iceupy,as 
a  class  of  impro\'^enjents  similar  to  those  in  Paiis,  uay,  slniiW  to 
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Victoria-street  aiul  CamLon-^treet,  will  give  sites  as  cheap  m 
Kensington,  if  not  cheajjer,  and  much  more  accessible,  An^ 
appropriation  of  Kensington  must  be  with  due  attentif»n  to  the 
course  of  events;  and  this  is  a  moat  un propitious  pei  he 

eatablisbment  there  of  any  institution  which  is  to  be  rt  4- 

Bible;  for,  indefjendently  of  what  has  been  already  diat^d,  ihe 
admission  of  niilwaya  to  tlie  heart  of  tbe  metropolis,  itnd  more 
particularly  the  recognition  of  subui'ban,  have  given  gra^iteJ*  ail- 
vantages  for  the  ofjncentmtion  of  the  jjopulation  of  the  vast  area 
within  tbe  old  seat  of  business.  It  may,  t43o,  witli  truth  l>e  said* 
since  the  establishment  of  tbe  railway  'system,  that  all  Euglatid 
is  a  suburb  of  tbe  rnetr*  jjKilis,  so  far  as  tlie  pulilic  *x>Uecti<>ns  ar^ 
concerned,  or  any  gi-eat  celebnition.  The  convenience  of  tjie^e 
visitante  must,  therefor-e,  be  consulted,  by  avoiding  any  otit-of- 
the- way  place  for  a  public  establishmenty  unless  of  an  e&oeptiotni] 
character. 

The  state  of  affairs  as  to  tbe  Kensington  site  is,  that  the 
site  has  been  obtained,  and  there  are  no  funds  to  do  anytliing 
with  it,  nur,  as  we  have  said,  any  wuflicient  scheme  for  the  ap- 
propriation of  funds*  Mr,  Cole  (Felix  Sumnierley^  C.B.),  who 
was  one  of  the  jxei'som*  ertnnected  \^Hth  the  Great  Exhibition  of 
18,51,  as  he  still  is  Tvith  those  who  may  be  ealleil  its  executoTB 
and  legatees,  hixa  published  a  pamphlet,  which  be  represents  ^ 
being  under  the  auspit'eH  of  Prince  Albertv  Tlie  puqxirt  of  this 
pamphlet  is  to  reconmiend  that  the  site  shall  be  turne<i  over  to 
a  joint-stock  company,  tlie  operations  of  which  Mr.  Cole  does  not 
specify,  though  he  states,  in  a  dedication  to  Printie  Albert,  that 
lie  is  prejiared  to  do  so  whenever  it  may  l)e  ctmsidered  nece*i3Ary, 
Mn  Cole  is  the  best  jutlge  of  the  pntpi'iety  of  this  reserve  and 
flemand  of  oonfi^'lence,  which  appeai-s  too  close  a  copy  of  Sir 
Et»bert  Peel  in  a  mernonible  |>erio^i  of  iHilitical  emergency. 

It  is  rather  a  strange  testimony  to  ^Ii\  Cole's  impai'tialily  as  ft 
witnejss,  that  he  propounds  strong  statements  tigainst  the  ©ft^i 
ciency  of  government  management,  though  he  has  been  1<^^.^^H 
goverameut  employee,  ha\nng first  held  a  clejkship  in  some  offio^^^ 
and  latterly,  on  the  stitingtb  of  bis  Felix  Summertey  priwl  actional 
having  the  good  luck  to  be  put  at  tbe  head  of  the  department  uf 
practical  art,  witli  a  very  lilwnd  salary.  We  hnve  expressed  very 
strong  oftinions  as  to  the  ethciency  of  government  nmmigement 
and  officials,  but  we  are  outdone  by  Mr.  Oolet  and  we  think  he 
has  flniwn  his  case  so  strongly  that  we  are  not  able  to  endorse  fill 
his  statements. 

Mr.  Cole  seems  to  think  that  a  very  large  sum  of  money  will 
be  require*!,  and  that  it  wll  be  advisiiible  that  the  management, 
to  insure  responsibility  and  unity  of  action,  should  consist  only 
of  one  person,  or,  at  most,  three  persons.  Mr.  Cole  seems  to 
think  the  legislature  or  the  grtvernnient  will  never  grant  such 
powei-s,  or  repose  such  trust.  Hen'  we  ditler  fi^jm  him,  for  we 
think  they  will.  With  regaiil  to  one  [wint  he  mentions,  an  His- 
torical Llallery  of  Painting  and  Scalptur-e,  we  fidly  expect  that  the 
funfls  will  be  t>n>vided,  and  that  a  competent  director  will  l»e  en* 
truste*!  with  their  dif^i>oBal.  If,  however,  Mr.  Cole  means  that 
he,  or  some  other  of  tbe  ftreat  F]xbibition  officials,  is  to  be 
trusted  with  an  unlimited  control  uver  the  xevy  hirg^  expend 
ture  of  public  funds  fur  some  umlefined  object,  we  think  he 
quite  right  in  asMiuning  that  tbe  Legislature  or  Executive  will 
never  countenance  itiiytbiiig  of  the  kiiul  It  is,  however,  a  niis- 
I'epivsent^ititjn  that  the  Legislature  will  not  libenilly  provide  for 
our  acknowWgeil  institutions  or  gi-aiit  extensive  j>owers.  The 
British  MiL*^um  surely  has  no  i*eason  to  complain  of  want  of 
conbdeiice.  Tlie  Dejmrtment  of  Education,  dilnnigh  new,  has 
alrea4ly  Vieeii  largely  endt»wed,  tiiid  is  id  lowed  to  dispose  of  ita 
funds  wiiliout  parliamentary  interference  in  details.  The  Na- 
tional (rallery  and  Si-hools  uf  l-Jtsign  year  by  year  receive  further 
endowinents.  Kew  Gardens,  under  frJir  William  Hooker,  has  be- 
come an  establishment  of  whieb  the  nation  may  l>e  pron<l;  norare 
we  aware  that  tin?cnwieh  ( Jhsei'V'atoiy  lias  any  ground  of  ctun- 
plftinL  Where  there  is  a  gr^iund  i»f  c*ini|ibiijit,  it  is  not,  as  Mr. 
Cole  alleges;  h^r  the  legishitui'e  do  lilteralfy  endow,  and  grant  full 
eonfidenee;  but  it  i.-*,  that  tbei*e  I>eing  no  pn»per  minister  of  edu- 
cjition  or  of  the  tine  arts,  there  is  t-oo  much  jtower  in  individual 
de]>artnients,  t*x>  little  control  *.ver  tlieni;  ana  the  want  *yf  a  sys- 
tematic orL^jmiaati<»n,whertliyiiegleetod  tkhjects  might  )je  provide<l 
for,  and  tlie  fullest  rcj^idts  obtained  fr<  ^m  existing  inistitutioiis, 
Tlje  expenditure  of  the  g(*veniment  is  lavish,  and  it  Mr.  Cole  imd 
his  patrons  can  really  nuike  out  a  wise  ftjr  a  ust>fiil  institutinnf 
they  will  have  no  groutid  to  c<»mplain  i»f  the  measiu'e  of  «upp<»rt. 

A  verj'  strange  position  t^dicn  by  Mr.  Cole  is  that  govern- 
ment bodies  are  much  less  prudent,  and  much  less  bcdd  in  ihm 
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reiuierBf  who  are  mm 


Applimiian  imd  expendihire  of  monej^  because  the  money  is  the 

f>i  '  '     public  generally,  and  ea<!h  indiviihml  at  tdl  inte- 

r  -  he  huB  a  right  to  &ive  hia  opiuioti  f»n  the  mode 

ill  wiin'j*  iru-y  ought  U*  \^  '        L     This  he  does  not  conBider 

Ui  be  the  case  with  the  of  a  public  company.      Our 

1  Lj  I  vs  ith  these  matters,  will  differ  in 
I'irley.     The  British  Museum  iuid 
ave  certainly  not  tronbIe<l  them- 
»'  « stiona   or    public   eriticiBm;    and 

y  ,  ii way  directors  wt-ll  euough    know^ 

are  particnlarly  open  to  the  interferent^e  of  their  shai-eholden*. 
lli\A  thr  writer  instituted  a  coinpmnaon  between  individual 
V  Tit  and  that  of  boarils,  govemineat  or  joint-etock,  he 

^  ^  Wen  able  Ut  ftjieaiw  of  the  superior  energy  of  one  aa 

L<-tijf  .u-  i  ^\^th  the  other,  but  hia  preference  for  a  joint-Btock 
cjii^'  k.ii y  L«  not  supiwrted  bv  the  argument*  he  atiducea. 

Another  strange  plea  of  Mr.  Summerley  ii«,  that  the  adminia- 
tration  of  the  government  b<»aiiia  is  oourttantly  undergoing 
'liquirj',  and  he  enumerates  sevend  b*>ardK  This  he  aAlduces  asa 
of  of  the  suspicion  under  whieb  tliey  lay.  He  quite  forget* 
at  railways,  bankii,  aaaurance  conipanie^,  and  other  joint-atock 
]llatitutionl^  have  been  quite  a>*  often  tlio  j^ubject^*  of  inquiry  and 
le^rthition;  and  if  he  had  a  Great  Exhibiiiou  Conijmnv,  or  a 
Unvtt  Exhibition  CommiAHiMU,  it  wonlil  Ih^  juHt  a«  liable  to  in- 
4jjiit  V  MTt  imlilir  in^anids  bv  thc  legislature.  He  htm  also  a  notinii 
t:  re  liable  to  {>t;naltie.i  for  mal  vernation  than 

g  ,  but  he  dotv^  not  refer  to  any  endenee  or 

Hoxperieuce  of  hii»  own  on  the  itnbjcct,  and  the  ntftte  of  the  law 
*  giv^es  no  ci>untenanee  for  any  such  doctrine. 

Other  circumstancefi  on  whi'.4i  Mr.  Cole  relies  are,  that  in  the 
_middle  nge^  the  churches  were  not  built  by  the  giivernmeat  but 
jr  the  people*  anil  that  of  Lnte,  cauidti,  rnilwH)*H,  &c.  are  the  re- 
Blt«  of  iiidividaal   enteqiriiie.     Thin   h-wi   nothing  to  do  with 
Til  aid  galleries  of  art,  which  are  not  remunerative  nn- 

*]  ,  nor  have  any  religioua  or  fluj>erstitiourt  recommendii- 

tii-iih  "I  eijiirse  Mr,  Cole  brings  in  that  mict'esaive  govern- 
nients  dt?clined  to  uuiiertake  a  natitnial  exhibition  of  industry, 
A'r'  ^  says,  wouhl  jircdjably  di)  i«^  again,  and  that  at  no  time 
ti  »\remment  give   much   coimteoance  or  help   to   the 

L  The   Exhibition    Mf    1851    wTia  an   exhinitioD   of 

cl i  .  r  ]  ,  ; !  1  ^ in  and  pu«_' rii i ty »  with  the  «inal leat  am ou n i  of  prnc- 
iH  Hiiil  with  a  large  amount  of  ncjindaloua  jttbbery 
tion  of  a  ct>ntemptible  clique.  The  manufacturers 
have  no  ^larticuliir  reawju  to  be  »atistie<i  with  a 
I  which  ihey  were  ti-i^ated  with  neglect  and 
ured;  and  the  government  h?ui  »o  much  trouble 
nnd  B*.^  little  iiatiKfa43tion  with  the  exhibition  and  tta  coucoctom^ 
Uiat  they  will  not  very  readilv  subject  themselvea  to  a  rfpetition 
of  it 

Mr,  Cole  makes  a  comporiaon  beti^een  private  inntitutiona  for 
I M  I  M_^  and  ail  and  thoi*e  of  tlie  government,  and  aays 

t  r  uJways  suffer  by  it,  inf*tan<.'ing  the  Tower  mena- 

gtnr  arm  ui^-  Zoological  GardeUM,  and  forgetting  Kew  and  the 
Royal  B<jtanic  < Ittiden^  Regent Vywu'k.  He  therefore  aijvocatea 
**  ^lf-su|>j*ortiug"  institutionM,  foi-gettiug   that   for  educational 


pmp<>«ejs  we  \STint  not  **  aelf-aupportinfij "  but  free  in*»<titutiou8  to 
put  UA  on  a  hnel  with  our  Fn3Ucli  rivaJfl  and  Amexicjiu  brethren. 
In  coiitiriu;itiiifj  of  hia  dictimi  he  i*ayM  it  h  characteristic  of  the 


jH'.il^   ,<*'  this  countr)%  that  they  do  not  value  so  much  anything 
gratuitously   jw   that   which   they   pay   for,  which    U 

•  I  M  the  teeth  of  evidence*;  and  we  ii«e<l  go  no  further 
ihikU  lii?*  British  Museum  for  that  He  further  mya  tlmt  there 
m  aa  incre:Lsiug  dmlike  of  the  large  provincial  towns  to  the 
moDojwly  in  London  of  great  itiBtitutions  to  be  paid  for  frt>m  the 
grn-^r))  t-^xation.  This  is  a  mirtrt'prt*Henttition,  The  provincial 
\>       '     *    tri  do  not  complain  of  the  British  Musemnj  the  National 

•  1  nationid  in^^titutionn,  which  an*  uaed  its  much  by  them 
!v*  iv  Til'  f  Londoners  :  but  they  do  complain^  antl  juMtIv,  that  they 
have  UH't  1-1.  d  nutseum^it  gidleries,  and  libraries,  winch  a  better 
orgaiiii<!iti<^in  (_'ivf>s  Xn  continental  townH. 

On  tbrM*'  \:irinij^  ;ui4k*rtion8  ^Ir.  Cole  contends  that  the  plana 

for  Ken.^iiji:toii  vjiight  it*  !>e  realineil  with  the  same  succejss  aa  the 

ltre:it    Ex  hi  I  it  ton,  aud  the   CVyj^tiil   Palace  at  Sydenham,  and 

tti  Lt   i  Joint  Htouk  commny  should  be  formed  for  such  purjxtse,  to 

I   the  area  should  be  ajMsigned,  the  gtiveniment  having  a 

r.f  biivirijic  the  whole  or  a  part  of  the  baildings,  *ind  of 

I  mission  for  tlie  public      Mr.  Cole'i*   joint-stock 

erect  spacious  and  attractive  buildings  for  exhi* 

LiCijjig  uLtilectiona,  illoatnitive  of  the  progreaa  of  science  o&d  art ; 


the  formfttioD  of  the  ooUections  and  "  the  execution  of  various  ex- 
tenaive  worka  coilfhicive  to  prtpular  improvenient  aud  recreation/* 
—in  fact  so  ftu»  as  we  can  undei-stand,  to  he  an  <q)ix»sition  Cryatal 
Fa!        f    :i|>juiy.     Bt*jside«  giving  the  areii,  the  go ^  '   :vre 

t^^  d  to  lend  or  preheat  to  the  compmy  i  kU, 

V<  I  1  111  other  ptililic  gidlerie*^  and  collections,  au.i  i^-  i*^ret» 
tt> J :i\    1  1  lir  rentd  for  the  npace  occupied  by  them.'* 

U  u  i-Aiuiot  say  that  Mr,  Cule  h«ifi  made  out  any  caj*e  for  tlie 
support  of  the  legislature  or  executive  government,  by  grant*  or 
enactments  in  favour  of  his  scheme,  for  we  do  not  think  tbey 
should  be  engaged  in  a  kind  of  Crystal  Palace,  Yauxhall,  or 
HipTMxlrcime,  which  should  properly  }>e  left  to  other  speculators. 
If  Mr.  Cole,  the  Crystal  Pidjice  directors,  Mr,  Batty,  or  Mr. 
Chai^lea  Kean^  wdiile  catering  for  the  public  amusement,  cboo«e 
to  promote  tlie  cause  of  e<bi  cation  by  idasaical  or  arttadc  illfia- 
trations,  we  ore  thankful  to  them;  but  we  see  no  reason  to  flubm* 
dia©  Mr.  Cole  or  hia  company  to  eut^*  into  rivalry  with  the  pro- 
prietors of  theatren  and  exiiibitions. 

If  it  be  true  that  the  Kensington  scheme  has  failed,  it  might 
be  advantageous  to  sell  the  laud  to  Mr.  CVtle  luid  his  joint-stock 
company  to  erect  glyptothecas,  colosseuma,  Mount  Etnas,  panoJ^- 
ticons,  glaciiiriums,  jwinthiHJm*,  and  hippHxlromes,  as  they  may 
think  moat  pr<>tit:d>le.  The  funds  from  the  Jiale  of  the  *irea  may 
Ik?  applieil  to  the  extension  of  the  Nationrd  Gallery,  the  building 
of  a  new  one,  or  the  formation  of  an  industrial  museum* 


PROPELLERS. 
jAkT^  SpOTSWOOD  WtLsoi*,  Fat^tce,  Nov,  8,  1853» 

The  inventor  states,  that  the  prctpcr  place  for  the  application 
of  the  propelling  force,  to  promote  horizontal  motion,  is  at  the 
centre  of  gni^ity,  and  this,  in  other  cases,  is  generaJly  found  true 
in  jiractioe— as,  for  instance,  in  the  fKuhlle^wheel  of  the  steam- 
ship, aud  the  driving-wheel  of  the  locomotive  ?<team-engine— lUid 
the  proi>er  p^jsition  in  which  to  apply  the  fort*  in  order  to  produce 
the  large-st  aniuunt  of  horizontal  motion  in  pi*o|>ortinn  to  the 
p>wer  eniploycil.  He  leiims  from  many  example^  both  in  nature 
and  art,  that"  such  ixisition  ia  at  an  angle  of  inclination  45*^  from 
the  horizon.  But  hia  principal  reasons  for  adopting  that  angle 
with  regiirtl  tt»  marine  ju-^ipellers  is  in  considenition  of  the  met, 
tltat  water  increiiHes  in  force  in  an  equid  ratio  with  the  depths 
from  which  jiriwes  its  mean  reaistanoe  at  that  inclination,  and  that 
the  mean  veh^city  of  a  l;dUng  body  ia  obtained  in  that  Inclination 
tils*x  By  cauHtng  the  |x»wer  to  act  in  the  line  of  the  former  at 
that  angle,  upwanl  gravity  will  lie  brought  into  action  at  a  corre- 
j^piinding  angle  downwarJ,  but  at  riglit  angles  to  the  former,  the 
reasulUmt  of  which  will  be  horiznuUd  motion.  The  outer  end  of 
the  propeller-blade,  from  its  great-er  rapidity  iff  motion,  passes 
through  a  gtx^nter  s\Ku:e  than  the  pnnlhais  nearest  to  the  axle, 
and  therefore  does  not  rt^qiiire  s*t  much  bre.«idth  of  bla^le.  In 
natuml  examples,  we  find  that  the  fastest  swimmers  among  fisU«« 
have  Uieir  tails  diviiled  into  kmg  tii|tering  lobes,  instead  of  one 
broad  sheet,  and  the  8wift4iHt  among  birds  have  long  tapering 
winga.  In  imitation  of  these  modMl-  .H;.r/t..,i  by  nature  the 
patentee  f^irmn  his  pmpeller,  aud  li  nus  it  the  *'Wing 

Pro|)elIcr/*  not  only  on  account  of  ii  l  ;  :  ►u  and  form,  but 
likewise  to  diHtjnguijsh  it  frtun  the  screw-propeller,  as  it  does  not 
retain  any  f>ortion  of  the  apind  cluiracttT, 

The  vibration  ex|>erieneeil  in  8crew-pnq:>elled  ships  arises  (mm 
the  uueqiiiil  density  of  the  water  in  which  the  proneller  acts;  th*» 
force  oppoHCil  increases  in  proportion  to  the  depth,  and  the  vio- 
lence oi^  the  vibration  is  in  proportion  to  the  velocity.  By  the 
apidiciiti<tn  of  the  'wnng  propeller  in  the  an^iliu-  position  (as 
reprcfientcd  in  the  engraving,  fig,  1),  the  vibmtion  would  W 
ev>mjvletely  removeil-— in  ct^nsequenoe,  lirst,  of  their  acting  in  the 
line  of  me;vn  re.si stance,  by  which  means  the  diHerent^^  arisinjg 
from  deui^ity  wT»\ild  be  one-htdf  equalisetl;  and  «econdlv,  their 
blades  being  matle  tapering  t<:>ward  their  tfUtwant  extremities,  the 
ft^rces  and  velocitie.'*  would  be  more  equally  proportioned!  to  the 
diiferent  sections  of  tlie  diameter.  It  will  be  seen  by  the  engrav- 
ing that  the  proiKdler  reju'Ci^ents  a  p*iir  of  i-evolving  wings.  At 
fiws.  3  and  4  it  will  bo  seen  that  the  d«?itceudirig  wings  D,  I),  act 
like  those  of  a  bird,  nefirly  horiaoutiJ,  Vmt  descending  in  the 
line  of  meim  reaiatuioe;  while  the  ascending  blades  E,  E,  rise  iu 
a  nearly  ^^rtical  position,  and  press  Iwickward  at  the  same  time 
in  a  manner  similar  to  tlie  action  of  on  oar  in  nmi'ing. 

The  manner  in  which  the  jjatentee  prop<.>8ea  to  make  the  wine- 
propeller  suitable  as  an  auadUary  p^wer  is  according  to  the  fol- 
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towing  description.  The  prdpeller-fihaft  is  travereetl  spirally  by 
a  Inmd  «CTew-thread»  on  which  the  propeller  (fig,  2)  lite;  while 
at  work  the  action  will  kt>ep  it  limily  down  to  tlie  collar  I>; 


Fig.  1. 


hut  when  the  engine  is  stopped  and  the  ship  continues  in  moiionp 
the  renirttance  of  the  water  wUJ  aiune  the  propeller  to  torn  on 
tlie  shaft,  and  in  so  doing  it  T^ill  travel  up  the  Horew,  so  that  all 
that  is  necessary  to  be  done  in  order  to  draw  the  pro^HiUer  out  of 
the  water  Lito  stop  the  engine  or  reverse  the  motion. 


it  into  the  space  h,  «nd  liberate  the  propeller.    In  applj 
power,  the  patentee  proposes  using  only  one  steam-etq^ 
one  pair  of  propellers  by  placing  the  cylinder  thereof  horiaont 
ftoroas  the   ship,    level    with   and    in    a   line  with  the  oeait 
of  the  two  cranks  B,  B,  figs.   3  and  4,   and  fnrnlshing   it  witj 
one  piston  and  two  piston-rods,  or  rather  one  piston-rod  paa 
ing  through  the  piston  and  out  of  eiMili  end  of  the  cylinder,  i 
as  to  act  lute  a  double  engine  by  having  each  end  connected  witi 
a  crank-rtKi     Figs.  3  and  4  represent  the  mode  of  applicatioi^  * 
(Xtmparing  which  with  the  modes  in  use  may  be  oDserved  t 
amount  of  machinery  that  would  be  dispensed  with,  tLod  the' 
smaliness  of  the  apkace  tl^at  need  be  occupied  by  the  engine.     To 
increase  the  vehx^ity  of  the  ship  under  this  arrangement^  the  pro- 
pt^lier  wings  should   be  lengthened,  the  stroke  of  the  eogixte 


In  ocean  steamers  the  necessity  for  l>t?iijg  able  to  back  water 
U  not  great,  and  i»  likely  to  ruxnir  only  when  coming  into  or 
leAving  {x>rt.  The  |>ateiitet^  would  therefoi^  prefer  to  avoid  pro- 
viding for  that  evolution  mtber  than  tt:>  encuniljer  his  apj*aratua 
with  a  complicated  mechanic*!!  aiTangement  Yet,  that  bis 
auxiliary  shaft  and  jirojieller  may  be  as  perfect  astxtaaible^  he 
iTontrives  to  key  the  propeller  to  itH  place  m  so  simple  a  manner 
that  it  maj  be  «ecure<l  or  liberated  in  a  m*;iment.  To  elFect  this, 
be  proposes  making  the  screw-thn'/wl  on  the  shaft  considerably 
broailer  than  the  S|>aces  a*  6,  c,  d,  p,  Ijetwecii  its  spirjd  revulutinng; 
then  J  by  having  a  key-way  nmning  the  fidl  length  of  tiie  sen^w  on 
the  shaft,  iuid  sunk  sbrmt  half-an-inch  deej»er  than  the  spirai 
thread,  and  a  w>rre8poniliiig  way  inside  the  jimpeller;  also^  the 
lr>wer  end  of  the  key  A,  A,  should  be  formed  so  as  to  make  g»Jod 
Ihe  deficiency  of  the  screw-thread  when  the  lu-opeller  is  at  liberty 
to  ascend,  but  having  spaee^  at  its  lower  end  t*i  allow  of  its  being 
driven  down  so  aa  to  permit  the  portious  of  thread  to  pass  a>cix>88 


"^^^3- 


Vhe  STMioee  o,  fr,  r,  ef,  c,  ss  «bown  at  g^  g^  by  whicli  mejins  the 
propfJler  would  l»e  prevent4ed  fmm  turning  on  the  ahidt.  The 
upper  end  uf  the  key  sbuuld  lie  furuisbe<l  with  a  uut  B,  fitted  in 
such  a  manner,  that  when  being  nm  on  it,  it  would  di^ive  the  key 
A^  A,  down,  and  on  being  drawn  off  It  would  draw  the  key  with 


Fio,  A. 

shortened,  and  the  diameter  of  the  cylinder  increased  to  com 
}.Min8iite  fur  loss  of  leverage  m  the  crankH.     But  as  regards  engine 
Buch  as  are  conslruct4?d  in  the  paddle-wheel  st^aam-shipe,  tJ 
may  be  applied  by  usiug  bevil  gear  to  ocmnect  the  propeller  i 
engine   shafts,   and  to  multiply  the  velocity  to  the    required 
amount. 

Ciaims. — 1.  The  peculiar  form  of  the  prripelliir-blades  herein- 
before describeil  and  ilhinti-ated ;  2.  The  exclusive  right  of  tixing 
a  »haft  or  rod  on  the  aides  of  a  »hip  or  other  marine  vessel  in  an 
angular  position,  as  hereinbefore  described;  3.  The  connecting  of 
tlieae  shafts  or  roiis  by  cranks  to  the  [iistons  of  a  steam-engme, 
the  cylinders  of  which  engine  shall  l)e  laid  hori z«m tally  athwsrt 
the  whip,  luid  have  a  piston-rod  work  ing  thm  ugh  each  end;  4,  The 
mode  of  lifting  the  pit>peller  by  means  of  a  spiral  thread  or  screw 
encirclijig  the  shafi,  as  descril^ed. 


ESCAPE 


WATEIVTALVE    FOR 
ENGINES. 


MAMNE   STEAM- 


By  EoBERT  Wadoell,  of  Liverpool. 

\Fuper  rmd  at  the  InHituiimi  of  Mechanical  Engineen,] 

Thk  horizontal  eugine  has  of  late  years  become  a  favourite 
engine  in  the  British  navy,  fur  the  screw  steam  ships  liave  the 
advantage  of  being  better  protected  from  shot  than  the  verticzal 
engine,  as  the  honzontal  engine  can  be  pLict^l  in  the  s*liip  entirely 
under  the  water  line;  the  boilers  are  also  kept  as  much  under  the 
water  line  as  possible,  for  the  same  purpose.  All  boilera  are 
liable  t<i  prime,  but  when  they  iire  confined  m  the  height  of  steam 
room,  they  are  more  apt  to  do  sf),  iis  in  this  case,  and  carry  a  con- 
siderable portion  of  waiter  from  the  In  aid's  intt)  the  cylindersalong 
with  the  steam.  Water  in  the  cylinders  has,  no  doubt,  Ikjcu  the 
cause  of  more  acctdents  U^  engines  than  anything  else;  and  many 
cases  occur  of  the  bottoms  of  cyllndera  being  forced  out,  pistons 
broken,  pistfm-rods  bent^  and  Bide-levei^  broken — all  from  the 
effects  of  water  in  the  cylinder.  This  cjtn  easily  l>e  accounted  for, 
from  the  great  power  the  one  engine  has  over  the  other  when 
water  accumulates  in  the  cylinder:  the  two  engines  being  con- 
nected together  in  right  angles,  if  a  few  inches  of  water  has  got 
into  one  cylinder,  whicJi  will  prevent  the  j)iatt"fn  from  getting  to 
the  end  of  its  stroke,  tlie  opposite  engine  will  be  near  half-strike, 
at  which  point  it  gives  out  the  greatest  power,  as  the  piston  and 
crank  are  tniveOing  near  the  same  velocity,  while  the  piston  of 
the  first  engine,  fmm  the  m)aitiou  of  the  crank,  is  nearly  at  a^ 
standi  then  the  power  of  tne  second  engine,  exerted  to  compreee 
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llAlttefy  wiU  be  in  pro|>ortaon  to  the  difference  of  velocity  of  the 
two  pist^vuB,  plus  the  tuomeutitTu  of  tlie  engine.  The  fly-wheel  of 
the  mud-engine  acts  on  it  iu  the  osxme  way  when  the  engine  is 
iurmng  it»  oentreu 


engine,  with  93-inch  iteam  cylhider;  the  escape- vsilvee  will  then 
be  nbout  6  inches  diiuneter,  and  the  float  about  13  inehea ;  thia 
will  give  the  float  suflicient  buoyancy  to  rise  and  open  the  valves 
befoiv  it  is  entirely  covere*!  with  crater,  besides  the  assiatanee  of 
the  ditftii'entiiil  iiteian  pressure  on  the  valves. 


Fig.  1. 

Encaip^  water  valves  have  been  applied  on  cylinders  to  take  off 
the  w»teT»  to  prevent  accidents  taking  place  from  the  accumula- 
tion of  water  in  tlieiii,  but  with  little  succesa.  The  fault  of  the 
ordinary  escape  water- valve  Ls  its  Ikiing  lon^Ied  like  a  safety-valve, 
8t)  that  no  water  can  leave  the  cyhuder  till  the  piston  foi^ces  it  out, 
^f^A  r),.  ►,  t]^,^  Strain  is  ver^'  ^t'ven?^  from  the  amaSl  areu  that  the 
\s  I  pass  through,  which  cau>*«;«  thedamiige  to  theeo^ine^ 

t  oi  the  improve^J  e^cape-^nalve,  deHcrilieil  in  the  pre- 
18  to  draw  the  water  off  the  cylinder  throughout  the 
i   nut  allow  it  U>  iR'cumulate,  aa  with  the  ordinaiy 

.»Tje-valvfja,  till  the  piston  atrikeH  the  Wfiter,     The  construction 
_   '  the  valve  is  shown  in  the  accompanying  engravings.     Fig.  1  id 
a  horizrmtai  tylinder,  with  mi  escape  water-valve  attached  to 
etch   pwd,   U>  the  flange   G,   shown 
^'  in  tig.  2.     B,   in  a  snudl 

t  J  vchc-ci  at  O;  F,  is  a  float 

itjjyiU''  tJi^.^  cylinder,  a  spindle  |:»as,se3 
through  the  float,  luid  is  attfujheil 
l4i  it  A,  arnj  C,  are  two  conical 
valves  nearly  iJi  equiljliriMm,  at- 
tjicUe<l  to  the  fljmidle  with  nuts  at 
ti.tp  aui)  bottom  cif  the  cylintler;  the 
t*.^.  V  .lv*-  A,  is  made  like  a  piMt^m  on 
IL  aitle,    so    that    when    it 

Ic  -'-at  it  will  prevent  a  ^eat 

]-tiiih  of  sttijim  frr>m  jiaasiug.  It  in 
also  niAile  slightly  larger  uian  thv 
lower  \*alve  C,  ho  that  the  pri 
of  iiieam  vrili  assist  in  iiifsik!: 
Viilv^es,  and  a  Mniiill  aceumuljitirai  lA 
waU^ir  a>>i>ut  the  float  will  open  the 
valves  J  that  is,  supjwtHe  the  float, 
vsUvcH,  and  spindle  wei^h  5()  lb,  for 
tl.     *  of  engine,  and  the  Fig.  2, 

i  ;im    in    the   Ufilei-^ 

1.  rv'.i    15  lb.  |>er  a<]iiare  inch,  and  the  top  valve  to  be  3 

♦  1  >'.  area  than  tlie  l>otU»m;  then  there  will  be  three  times 

!.:,__  -^  'e^H  of  pre»**ure  on  the  ujijjer  valve^  being  within 

rA  feu  raising  the  valves,  without  any  water  awut  the 

Khoidd  l>e  m?ule  with  suflicient  buoyancy  tt>  raise 

I  thei'e  is  no  pi^s^^ure  of  stemu  to  assist. 

II  from  the  cont^tructiou  that  when  wiiter  enters 
the  small  cylinder  from  the  ateam-cy Under,  the  float  i«  buoyed 
up.  nprinns"  the  valves  aiid  allowing  the  water  to  escjvi.w  throi»gh 
ii  '  of  the  small  cylinder.  There  is  a  hole  in  the  spiDule 
t'                  1  any  water  that  might  e<:>llect  in  the  float. 

Th.j  L- p  valve  is  mrule  iiirger  than  ihv  lx>tt<nn  one  to  answer 
twn  ]»nr|K*ieis,  namely,  for  the  pres^sure  of  tlie  steam  to  ast^ist  in 
r.  m  whti-n  a  nnmll  quantity  of  water  cornea  about  the 

tl  necon »Uy,  vhcn  a  vacu\im  is  formed  in  the  cylinder 

1  an;  kept  shut  by  the  atmospheric  pressure   being 

^'1  the  top  valve  than  the  bottom  one;  this  will  be  the 

tv>^  ii    ,1   great  quantity  of  water  entei's  the  steam  cylinder,  the 
v^ve«i  will  then  be  k«pt  open  nmning  it  off,  until  the  exhaust 

Th«  drawings  show  an  escape-valve  suited  to  a  400-hur^  power 


HASLINGDEN    PARLSH    CHURCH    SCH00I5, 

LANCASHIRE. 

(With  an  Ejigramng,  Fkte  H.) 

Thbse  schools  are  near  the  i*aiiih  church,  iind  have  a  roost 
comimmding  prospect,  hxjldng  over  hill  and  dale,  an<I  l>or<lering 
on  an  extensive  churchvanb  by  which  it  is  biunded  on  three 
sides.  The  style  nf  building  h  of  the  early  Decorated  peri*xl. 
The  jilan  consists  of  two  schools,  one  for  lx>yM,  the  other  for  girls, 
each  5(J  feet  lung  by  22  feet  broiul,  with  lavatories  anrl  convenienoes 
attached.  A  spacious  plnygi^iund  at  the  back  of  each  is  now  in 
course  of  formation,  Tbl^i-e  are  north  and  south  porcheis,  the 
latter  farming  a  lofty  l>ell  turret,  as  seen  on  the  engraving. 
The  walling  of  the  sehtiols  Lb  comjxised  vi  thin  ihig  pierrepointBj 
vannng  fnjm  3  to  4  iuchcK  tleej*,  of  a  ricli,  w.-u-m  brt>\^Tj  colour, 
^■itli  dressings  of  a  light-col ouml  freestone.  The  walling  is  pitch- 
faceil,  the  ^Iressings  ttxjled. 

The  wtjsteJTi  windows  are  large,  deeply  and  richly  foliate<l,  and 
the  chimneys,  instead  of  being,  as  is  mtcju  i\w  case  in  buildings  c(i 
this  kind»  tui  eyesore,  ru'c  a  set-off  and  iinish  U*  the  diflerent 
fkca«ies.  The  interior  of  the  schcwds  are  opeu  t^*  the  elating,  with 
bold  chamfered  and  dressetl  jii-iricipfds,  and  the  heated  au*  is 
removable  by  the  aiil  of  triangulsii*- hinged  luid  onj;untinted  venti- 
lators, worked  by  ct>rd  and  pulleys  on  the  HchcKd  w:dls.  The 
whole  of  the  wot»dwork  is  Ht/iinu'd  ;iud  varnished.  Tlie  dtJorwajrH 
have  Urge  flowing  an<l  t>rnamenta!  wri>tight-iron  hinges  and 
8tanche<3ns,  with  escutchei^ni  h>cks,  and  h/ajdlea  of  the  same  style. 
The  chimney  pieces  are  in  keeping  with  the  school,  being  ex- 
ceediugly  quaint  in  their  design.  It  is  intended  U)  throw  down  a 
I^ortion  of  the  present  wtUl  of  the  ehuirhyard  and  e^ recta  low 
deeply-ofiped  one,  with  buttresses  every  12  or  14  feet  apart,  tilled 
in  iMjtweeu  witli  a  neiit,  plain  railing  of  an  eoclesiastiwU  pittem, 
anrl  which  will  add  greatly  to  the  befiuty  of  the  whole. 

The  approach  to  the  schools  is  intended  by  an  archeil  portal 
fjx^ni  the  west  Iwuling  to  each  |K)rcli. 

The  cost  of  the  entii-e  worka  will  be  about  I35(V,  The  archi* 
tect  is  Mr.  Thomfws  Holmes,  of  Bury,  Lancashire;  the  builders 
are  uativee  r>f  Haslingden,  The  parish  church  itself,  which  foi'mt* 
a  backgi'ound,  is   to  )>e  rebuilt. 


BXTXEWS. 

lUustrtitioiu  of  the  Spirctt  and  Trnpets  of  the  Mediipval  ChttrcheM 
of  England^  preceded  by  some  Ohservtitmm  on  the  Afehitr*^tnre 
of  Uie  Middle  Affettj  qM  its  Spire  Gnfinth.  By  Cila^bles 
WicKEs,  Architect.  In  Two  Volume*.  Vol.  L,  Spirts. 
London:  Weale,   18o3-4 

The  current  topics  of  the  day  are,  to  a  great  degree,  echoed  in 
its  geuei*al  litei-ature.  And  this  is  but  natural,  ctm-"  '  "  'h'W 
intimately  they  are  related.     Questions  which  den  ^ra 

than  ordinary  range  of  thought,  or  that  occupy  a  1  of 

public  attention,  can  best  be  di8cuss**d  in  the  arcii  rs, 

and  it  is  no  bad  criterion  of  the  importance  of  a  thcja-  .-^  i...-.  ita 
salient  points  lagoiniusly  contested,  or  of  the  difliculty  of  it^ 
aobiti'Vi  l^v  the  number  and  array  of  names  enlisted  in  the 
inv  !K 

I  ily,  one  of  the  most  remarkable  features  of  the 

present  day  (in  the  world  of  ail  at  least),  and  a  fruitful  source  of 
agitation,  is  the  active  s\Tnjwithy  w*hich  has  been  excited  in  all 
tlmt  pertains  to  the  productions  of  me<liieval  times,  Cui'ioua 
b<joks  and  manus<.'ripts  have  lieen  hunted  out> — v\d  I'elics  stxijred— 
quaint  carvings  fnrljished  np — ^the  gorgeous  pile  ajid  desolate 
niin  alike  explored,  in  due  devotion  to  that  mysterious  genius 
which  preside! i  over  the  craftsmen  of  the  ttge,  and  stamped  origin 
nality,  beauty,  an* I  variety  on  their  handiwork.  M«>deru  .iTtifi- 
oers  are  their  humble  imitators,  and,  creeping  before  they  ventune 
to  walk,  ^dll  furnish  us  with  churches,  houses,  and  furniture, 
**done  aher  a|>proved  Gothic  forms." 

Whetlier  all  this  l>e,  as  some  \^^ll  have  it,  a  mere  mania, 
shortly  to  disappear  like  other  whims,  or  deatine^l  to  sur^^ve, 
remains  to  be  seen;   but  whei^  the  advooatee  of  a  movemcaiit 


TO 
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cbim  for  it  Uie  sanction  of  oommon-aense,  adaptability,  and 
experieooe,  backed*  moreover,  by  pra<;tical  evidence  (and  one  fact 
ia  worth  a  host  of  theories),  their  argiinienti*  are  worthy  of  every 
oonaidenition-  Pergonal  research  is  in  all  caaes  to  be  preferred; 
but  fiyJlnc  thiiSf  the  patient  lab<:Mir^  of  otherii.  In  Uith  these 
respects,  the  study  of  our  ancient  architecture  is  ^eatly  facili- 
tated: our  railroatis  wing  na  tlux>ugh  the  length  and  breadth  of 
the  land,  and  our  mine  of  information  \3  ooutinually  reoeiving 
valuable  accessions  fn>ia  tlie  jireHS. 

Atuong  the  must  notable  t(f  ththse  wliich  have  lately  seen  the 
light  ia  the  one  now  iK'fine  us,  by  Mr.  C.  Wii2keH,  archiiectj  of 
Leicester,  whf>  haa  proijuc^d  a  laiye  and  beautiful  work  on 
the  ^Spires  Mid  Towers  of  the  Mediieval  Churches  of  Eng- 
land.' This  tiook  hfia  been  long  in  prepai^tion;  indeeii,  the 
author  states  in  hia  pi'efa^e  that  it  **was  oommene»?d  hy  him 
hnberbis  adhuc,"  It  is  gratifymg,  on  referring  to  the  pmriritic- 
tU8,  ti>  find  that  the  promitten  therein  raade  have  lt>een  rigidly 
observed  ;  that  the  lilhr^grapha  areerpml  in  fidelity  aud  artistic  effect 
to  an>i.hing  *>f  the  kind  hitherto:)  pitaluceil,  and  thnt  the  style  of 
Huidh  thi'oughout  is  in  excellent  taste.  The  scale  of  the  delineja*- 
tions  is  ample,  Khuwing  the  character  of  even  the  smaller  parts 
with  c«:)mmendable  acrtinwy.  It  i»  just  the  kind  of  work  hkely 
to  be  servieeahle; — U*  tliQ  pi^jfeasioiml  imm  in  bringing  be- 
fore him  some  of  the  choictsst  rejdisiitiona  of  his  art,  which  he 
ia  thus  enabled  to  analyse  and  comjitu^e;  and  to  the  community  at 
large  in  prot>itiating  them  in  favour  uf  what  is  often  rendered  a 
needlessly  dry  aufl  insipid  Ktudy. 

The  lettt*rj>iH^sM  is  ilevfjt^l  chiefly  to  the  history  and  progresa 
of  medifeval  aivliitecturii,  and  the  m<xiifi cations  it  assumed  in  itii 
various  stages  are  eiu'snrily  detine<L  This  pjirt  of  the  work  is 
evidently  preparal  more  lV»r  the  lienefit  of  the  un  initiated  than 
the  experience*)  reader;  but,  iiiasmuih  as  it  is  not  devoid  of 
technical  expresniims^  and  i«  tot-illy  unaccompanied  bv  diagi^ms 
(that  invaluahle  assisUince),  it  might  have  l>een  ren<]ered  more 
geneniily  useful.  Tlien  again,  when  the  author^  having  tra/jed 
tne  distinctive  ftiaturert  in  the  different  styles, — in  the  nomencla- 
ture of  which,  by-the-bye,  we  see  he  follows  Rickman,^unia  up 
the  beauties  <tf  all  in  s<j  eulogistic  a  manner,  one  might  almost  be 
disposed  t*7  infer,  that,  to  use  an  Iri8hi8m,  each  is  the  most  jierfeet 
of  all  the  rest.  Thus,  after  re* marking  un  the  Earhj  Engliah, 
and  quoting  Mr,  R  A.  Freeman's  o])init>ii,  that  its  detail  '*p<is- 
sesses  the  most  exquisite  loveliness  of  any  style  of  arclnt^e- 
tupe  whatever,**  he  adds,  "  In  conclusion,  we  would  agnin 
draw  attention  to  the  peculiar  interest  that  attaches  to  this 
•tyle,  antl  the  claims  that  it  has  on  our  national  regard." 
In  dilating  on  the  suct'eeding  style  {DecoruttM)^  he  pictures  a 
Miric  in  all  its  glories,  and  pronounces  on  it  t)iat  *^Art  has 
exhausted  her  jxjwers,"  tS:c.  Of  Perpendicular^  "We  would  remark 
ou  its  wondeiiid  ada[>tability  t^i  all  the  ref|uirements  of  church 
architecture,  and  its  conse<pient  claims  to  be  retvtgnised  in  this 
the  VMh  century  as  our  natiunal  style." — (^Vhat  will  some  of  our 
ecclesiologists  say  tu  this/) 

Doubtless  Mr.  Wickes  is  able  to  reconcile  these  opinions,  and 
would  have  ex}>lame«l  himstdf  m<'re  fully,  but  for  the  fear  of 
adding  too  much  to  an  alre;nly  bulky  volume,  and  thereby  ren- 
dered it  inconvenient  for  referentje,  besides  increasing  the  eost  of 
its  pro<Iuctiou.  Nor  is  thiB  latter  considemtion  a  minor  one;  it 
18  notorious  that  architectural  works  (exclusively  such)  are  seldom 
remunerative,  and  for  this  reaa^^^m,  that  while  the  outlay  neces- 
siirily  incurnnl  is  often  large,  if  they  are  t>f  ftny  pretentiions,  the 
pr».>j.MU'titfn  oC  reiulers  of  thatcliiss  of  book  is  but  coni}>aratively 
small.  Hence  we  »^nnot  be  surjiristnl  if  :ai  authxir,  only  on  the 
«core  of  policy,  endeavour  to  make  his  book  :^ttm<?tive'b(^yond 
its  more  immediate  sphere;  and  hence  the  desultory  and  sujJi^r- 
ficial  t*3ne  it  ia  aj)t  to  iLssume.  But  when,  Jis  in  the  present 
instance,  a  c<-impi*ehensive  subject  ia  taken  in  hand,  it  ought 
to  beftilly,  fairly,  and  syat^^matically  met  Andj  tiotwith^tamling 
the  high  oommen^httion  to  which  the  work  i«  entitled,  there  ai*e 
ievend  points  to  which,  in  our  criticid  capacity,  we  aie  compelled 
to  take  exception. 

It  ajjpeara  to  us  an  error  of  judgment  that>  in  the  letterpress, 
the  illustrations,  which  are  the  main  fentures  of  the  lx>ok,  are  but 
here  and  there  .^lud<:^l  to,  and  that  incidentally.  Tlie  ruithor 
iw'knowledges  this,  but  promises  in  another  volume  a  <letaiied 
and  ciitical  examination  of  each.  But^  bes^ides  the  implied  pi^e- 
i^umptloD  that  every  possessor  of  this  volume  wll  have  the  other 
ttJso,  this  second  is  k»  Ci^nsist  s*  >lely  of  Tqwits^  so  that  the  sepa- 
ration is  both  inconvenient  jind  unnatural.  We  could  better  have 
f  pared  the  Historical  ILisay  than  these  exphiDatory  notes. 


Nor,  turning  to  the  plates,  do  we  see  any  reason  tot  their  Irre- 
gular order,  although  we  have  read  the  author's  paragraph  taiV 
joined  to  the  index.  This  would  be  scarcely  worth  notice,  but 
that  by  the  preaent  antingement  they  are  deprived  of  all  chro- 
nological intereat.  Ranged  according  to  their  approximate  iiat*8 
in  the  second  index,  they  would  have  been  fiir  moi^  cooaistent 
and  useful  than  studied  vaiiety.  It  may  be  prefenible^  however, 
to  reserve  our  remarks  on  this  head  till  we  have  made  om" 
readers  more  familiar  witli  the  work  by  a  sort  of  running  com- 
ment on  its  contents. 

First,  then,  we  are  prusenttxl  with  a  glorious  view  of  the  tri- 
ple-spired cathednd  of  Lichfield,  lithographed  to  perf*^-^^""  -^'irl 
forming  an  appropriate  fi-ontispiece.     Two  other  catl  e 

included  in  the  aeries,  \nz.:  SaHsbury,  a  worthy  comj'^  (• 

former^  and  Pet43r borough,  ft^om  an  unusual  point  of  \ 
ing  the  fanciful  design  of  the  south-west  tower  and  p  nl- 

joining. 

From  Stamford  two  specimens  are  selected,  St  Mary's  nnd  All 
Saints.     The  fij-st  ia  a  well-known  example,  compouii  ^% 

yet  bannonious  in  outline  and  detail     All  Siuuts  hiy*  4 

points,  but  scarcely  sufficiently'  important  for  special  illaiitr.ilIon* 
Of  the  uni-th  entiiince,  which  is  curious,  but  a  glimpse  is  «^iight. 
Belfry  windows  of  this  t^^je  (double  under  a  compri  lij 

show  a  better  example  in  Grantham  (PL  5);  and  of  tli  I 

parapet  (a  not  vexy  common  design),  Kettering,  Exton,  luia  imio- 
dle,  are  given  in  other  plates. 

Kettering  (PL  13),  is  one  of  the  best  Perpendicular  uteeplesi 
and  derives  atlditional  advantage  from  its  favtiurable  site. 

Exton  is  also  a  sueoeasfid  design.  The  tower  f»arafiet,  aa  we 
have  just  ftL-itetl,  has  turrets  at  the  angles,  and  fncmi  within 
springs  an  octagonal  Lantern  crovTied  wi\h  a  spire, 

Plate  3  exhibits  &  careful  drawing  of  Raunds  t<jwer  and  spire, 
one  of  the  purest  and  loftiest  in  Northamptonshire,  and  early  in 
date. 

The  next  illustration  ia  Keystone,  Huntingtlonshire,  which  b^s 
never^  to  our  knowledge,  been  publislied  before.  It  is  a  charm- 
ingly simple  and  g(K>d  liesign.  The  panelling  alxive  the  belfry 
story  \A  unusual,  but  in  keep»ing  witli  tlie  style,  and  so  is  the 
l^eautiful  little  wquare  wiudow  set  angularly  in  the  hrst  stage  of 
the  tower,  Tlie  doorway  below  is  excteediugly  rich  and  effective. 
Though  the  double  archway  here  introducotl  is  not  uncf  tmmon, 
the  gabled  and  piimacled  exterior  is  a  localism  of  which  the  same 
idea  is  traceable  in  Eu.sljden  (PL  *2b^)  as  also  in  Omidle  (PL  \Ci). 
Swdneshead,  in  the  same  county  is,  if  we  recollect^  another  in- 
stance. 

The  magnificent  steeple  of  Grantham  next  comes  before  «a. 
Tlie  direct  west  view  of  this  church  ijJi  suj'passinrfy  grand,   Fr -m 
that  point  it  is  not  seeu  that  the  upi>er  part  of  the  aisle  walls  is 
a  useleas  mask,  and  undoubtedly  a  gi^at  blemish  in  the  d^ 
ai*  is  al&i»  a  similar  instance,  in  tne  west  fi^out  of  Sali  i 
Cathediul. 

Next  we  have  views  of  Newark,  and  St.  Mary^s  Redclitfe^ 
Bristol — ^t>oth  well  known. 

Not  so  is  Bloxham,  a  jiarticularly  interesting  specimen,  tmique 
in  design,  wht^se  beauties  are  at  fii-st  scarcely  appi*eciable  in  the 
outline  }*lato.  The  diagonal  buttresses  to  tower,  and  their  mode 
of  transition  into  otht^r  fruTus,  are  deserving  of  ntudy,  as  are  also 
the  west  doorway  and  the  details  generally,  which  are  of  unusual 
character* 

Patrington  is  a  ciirioua  design,  also  unique;  this  view  inclndea 
the  whole  of  the  west  end  of  the  church,  a  valual>le  example. 
Ouudle  (PL  15)  has  all  the  charade risticjs  of  the  Peip^Tidicular 
Htjde  moat  sevei-eiy  carried  out.  We  have  l>efort^  referretl  to  ib* 
turrets.  In  striking  conti*ast  with  this  we  have  in  the  next  plats 
a  view  of  Lrf:iuth  steeple,  an  earlier  otfHpring  of  the  same  style,  and 
perhaps  its  most  syrumetrical  Hpecimcu. 

Next  leiil"  luit  oue  we  iind  its  rival,  8t.  Michaera,  Coventry,  a 
still  iiioi-e  elalximte  composition.  Tliisspii'eis  loftier  than  that  of 
any  other  jmrisb  cliun*b  in  England,  bemg  about  3<.>0  feet  high; 
that  of  Louth  is  a  trifle  less.  The  l>eauty  of  the  lantern  l»etween 
tower  and  spu'e,  and  the  light  double-flying  buttre^jseti  liave  often 
been  noted.  Tlie  construction  has  been  also  evidently  planned 
with  nmtheniatical  atudy. 

SL  Nicholas,  Newcastle-t^n-Tyue,  ia  another  triumph  in  con- 
struction, sind  well  known. 

Ketton  is  a  beautiful  example,  and  so  is  Market  Harborough, 
but  the  latter  ia  not  here  tihown  to  advantage.  The  spire,  t«X),  ia 
not  (piitt?  perspectively  c<jrrect  at  the  eaves,  which  givea  it  % 
heavy  ap|>earance,  inconsistent  with  the  origiziaL 
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Walcoly  in  the  sivme  pljitei  we  suppose  is  to  be  accepted  as  a 
^1  «..;...*.,.  of  tliat  daaa  of  steeple  of  which  Ewurby  siaiicU  the  pre- 
vpe.     The  author,  alluding  to  the  latter  steeple  and 
kt-es  that  they  wo\iJd  have  fouiid  a  pliM^-  In  his  liat  had 
ot  been  ao  well  illustrated  in  former  ji  h;  but  the 

might  be  fiaid  of  others  wliich  he  hn  4;  yet  the 

|foa  of  Ewerby  we  think  a  great  mistake,  as,  though  it  is 
"city  itacdf  as  regards  its  parta,  the  exqiiisite  projjortions 
titute  it,  |)r(jbably,  the  m»>«t  |*erfect  Kteeple  in  existence. 
Desborough  is  phiin  and  goo<L     (Where  is  its  soaring  neigh- 
t)oun  Htiiniou  0 

Bythorne  ia  a  very  poor  affair,  and  yet  within  a  stone's  throw 
of  Keygtoinj,  (See  PL  4).  It  is  the  meet  indifferent  in  this  collee- 
tioD. 

The  e3camplefl  to  which  we  have  now  arrive*!  are  drawn  to  a 
i;dler  scale  than  thcwe  in  the  eai'lier  pai't  of  the  volume — (it  may 
y  Uirriugh  preas  of  matter) — but^  gun<*rally  speaking,  they  are 
ly  inter]>reted.  We  should  have  liked  U*  have  bch'u  Uushdeu 
,  m  <»*  1.  .rate  plate;  it  ia  a  mo«t  sujierb  design  and  amnot  be  too 
I -v.  d, 

i   ia  another  favourite.    Steeples  are  rare  in   E^sex, 
lid  we  are  glad  to  see  this  has  not  been  overl(xike<l.  Lostwithiel 
\  a  cnri»ms  little  tower  and  spire.  The  sloping  back  f^nn  acjuare 
I  o<:tagr)ii  im  quite  a  Comiiili  is^euliarity.    There  are  several  other 
*«'5ni«*ut^   iii  this  work,  p*i.il:iking  very  much  of  clmrficteristics 
fa'  unierated.     ludee<l,  this  appeara  a  fault  in  the  series, 

\t\  ly  an  to  style  aufi  tyjw  hjLs  not  been  sufficiently  exlii- 

ilted.  There  is  a  progrensive  hint^try  which  mtxy  lie  traced  in 
^e  dnbject,  and  which  the  &Qup*i  oi  this  work  might  have  in- 
lively  realised.  Early  examples,  showing  the  successive 
■itlotiis,  might  have  l>een  more  freely  introduced  without 
"nishing  the  general  interest. 
Sutton  St.  MiiiT*a  is  the  only  example  given  of  a  certain  class 
iBibur}'  and  Ahiiondbur)*);  while  the  earlier  shingle  spires,  such 
^Abound  in  the  once  wocnly  paj ts  tjf  EugLind,  are  totally  unre- 
Qted.  Horsliam,  or  Lindlield  (Sustiex),  woidd  have  been 
instiinces. 
Then  we  miss  altogether  a  class  of  spires,  of  which  Wanniug- 
On^  Hallaton,  mid  Slextfonl  are  such  marked  specimens*  And 
ain,  St  Peter'a,  Aldwinkle,  later  in  style.  That  of  Warming- 
E>n  is  tjne  of  the  earliest  stone  spires  known,  and  one  of  the  moat 
riched.  Perhajw  it  meiy  be  tyiid,  that  it  ia  already  familiar;  but 
till  it  deserves  a  place  in  illustrations  of  "spire  gi'owth.**  We 
HVe  a  right  to  exjiect  at  least  one  example  of  every  development 
f  a  jii'inciple.  Enrichment  is  not  indisjiensable;  some  of  the  most 
Juable  ai^  indebted  to  their  outline  only. 

Tlje  author  up|x«ars  to  have  eouiined  hitufielf  too  exclusively  to 
the  accepted ly  \)e4iutifnl  prHi|-M«rtiou  of  nearly  e^^jual  tower  and 
|4^ire,  aud  tillicr  chunicteriHtii^  of  thowe  glorious  gi-oups  which 
to  be  met  with  in  Lincohi^ldre  ami  North;ui][>toiirtliire.     But 
bere  is  a  vast  diversity  in  feeling  created  between  the  prop<^jr- 
ions   of  the   uee<ile-like  CJlint^m  /ind  it«  dinunntive  neighbour 
stiiiH'   wiiljuut  holding  up  to  a<.lmiratiou  either  extreme. 

t  also  in  materials  as  well  as  form,  as  the  ptrti- 
ry  of  Ircli ester  will  show,  which  we  should  like  to 
hftve  j*een  iJlustnit^d  among  the  rest,  iva  also  a  few  diagonally 
butti  eH5*ed  Uiwers,  Huch  tis  at  St  Bepulchre's,  Northamptnn. 

In  default  of  moi*e  j^lpable  delineation,  we  shall  hxtk  for  a  due 
rtscognitiou  of  all  these  features  in  the  fVtrthtximing  history,  as  fai* 
I  deJtfTriptifin  will  serve;  but  we  stiongly  recommend  a  few  mar- 
anal  diagrams,  if  only  in  outline.    The  idea,  which  is  but  imper- 
ctly  conveyed  by  a  muUilude  of  wiu-ds,  may  be  often  con*ectly 
Kprea»ed  by  this  means  in  a  tithe  of  the  spjice.     And  we  woidd 
nreover  nuggest, — #in<l  tlie  thnuglit  may  have  possibly  occurred 
rflie  anllmr, — that  fiuin  the  mftaa  nf  information  which  he  must 
'riulate^l,  but  which  it  will  Ije  impossible  otherwise  to 
|ii  -f,  an  interesting  and  invaluable  tabular  list  might  be 

iiiid  H?'T>..TrJ..,l  t<k  his  descriptionsj  indicating  the  seveml 
I  of  \a>^  M"es  (arranged  chronologically,  as  far  as 

IjL  ^.  the  !►  !       .,         uivs  of  their  design,  and  otlier  items, 
Jd  make  the  information  on  the  subject  generally  as 
r  .iid  usefid  a^  i>OH8ible. 

The  Firut  Pnncipirt  qf  Fcritpectwe  Ej^phined  Theoretically  an4 
Practivalhj,  in  a  Courge  of  Eofft/  Stuflitm.     By  Felix  I>uifriK. 
London:  2S|Xjn|  BuckJersbury.  LSo3. 
I3i  his  intixKluction  Mr.  DufHn  very  justly  observes: — 
•*  Ta  UkMiy,  at  firet  night,  tlie  atndy  of  pcrapectivc  tuts  appeared  so 
~  -'^    avelopcd  in  mytftery  that  the  idea  of  progrosii  therein  in  the  tmly 


manner  likely  to  affortl  a  feeling  of  satisfaction  has  been  abandoned  ml 
the  outiiet,  owing  to  the  flreiwl  of  difficult*  r.^»..i**  Iti  point  of  fiict,  thu 
prill ctples  of  the  ■oienoe  are  Uieorhticall .  k  ir  application  prac- 

ti-cally^   of  great  utihty  in  the  ordinar}  • -e  of   Ufe,   and   oer- 

t&luly  mofft  elegant  adaptatioaa  of  madieutatiual  nciitoce." 

Thin  "mvstery"  that  "Mr,  DuMn  alludes  to  arises  fit>m  th« 
complex  system  (to  most)  in  which  writers  on  perspective  seem 
to  delight  in  shrouding  themi<elveH,  ai  if  for  the  express  purjjose  of 
pi^venting  ordinary  students  (who  generally  have  not  time  to 
throw  away  in  unnecessiarLly  lengthened  explanations)  from  gra|»- 
pling  with  the  subject 

Another  thing  which  occurs  in  this  pamphlet,  aa  in  mott 
others,  is  a  nimil»er  of  unnecea^ary  geometrical  problems,  of 
little  use  except  to  make  the  b«x>k  hxtk  thicker,  for  we  really 
ctiTinot  believe  that  it  is  re<piired  to  show  t<»  the  generality  of 
students  in  f>ers|>ective,  how  to  draw  two  pu\'dli,4  lines,  and 
some  other  of  the  propositions  foimd  in  the  first  Kiok  of  Euclid, 
a»,  for  instance,  *•  To  let  fall  a  perpendicular  from  a  given  f»oint 
on  a  line,**  "To  form  an  equihUeral  triangle  u|K>n  a  given  line,**&c 
But  should  it  l>e  really  uei^essar)^  in  teach  Lug  per»i>e<*tive  to  the  • 
young  idefi,  we  are  only  very  sorry  for  it,  and  regret  that  geo- 
metry is  so  little  tuiderstood  as  to  require  the  insertion  of  such 
in  works  on  perspective.  However,  we  recommend  the  perusal 
of  Mr.  DuiHn  s  very  cheap  and  u»efid  little  Iwok  to  those  who 
may  requiiie  information  on  the  subject;  and  the  diifei'ent  objects 
in  the  plates,  the  plane  of  }>ieture,  plans  of  subjerts  to  be  repre- 
sented, &c.,  having  a  slight  tint  of  ccdour  on  them  makes  them 
more  easily  understofxh 


Pmctical  Rrmarkw  on  Railways  and  Permanent  Way^  as  adapti^  to 
the  various  Reqitirements  of  IVansit,  By  William  Bridokb 
Ai>AMS,  Engineer,     London:  EMnghara  Wilsctn.  1863. 

Mr.  Adams  has  been  long  known  to  the  railway  public  for  his 
piticticsd  economics  in  the  mechanical  operations  of  railways, 
j^ljusting  means  to  ends  with  a  view  to  the  ciimbined  profit  of 
the  Hhai"eh<vlil«m  and  the  ficcommodatioD  of  the  public^  demon* 
strating  in  hij*  former  work  on  *  Rtkad  Pmgre^*  and  elsewhere, 
that  fr>r  passe uger-tinflic  light  and  freqnent  trains  would  l>est 
subserve  the  public  wants,  and  at  the  same  time  diminish  the 
wear  of  the  moving  and  fixe<l  plant,  and  which  imjirovementa 
were  noticefl  »ome  yeara  Wck  in  this  peritxiical.  Mr.  Adfuns  is 
also  known  to  the  bniLllug  world  im  the  invent«^r  of  improve- 
ments in  street  paving  and  drainage,  >*nth  the  object  of  getting 
rid  of  dust,  mud,  and  water,  and  avoiding  annoyance  to  pft>»8en- 
gers  and  shopkeeix-iti;  and  also  for  a  mode  of  constructing  tlat 
floors  or  rooft*  of  great  sf»an  and  duplicatetl  strength  without  in- 
termediate supjxjrts  inflow.  Apart  from  his  improvements  in 
locomotive  engines  aud  carriage  machinery  in  all  its  branches — 
which  may  t»e  found  partially  described  iti  the  *  Railway  Machi- 
n*^ry'  of  Mr.  D,  K.  Clark, — Mr.  Adams  has  been  a  large  contri- 
butor to  the  pi'ess  on  mechanical  as  well  as  intellectual  and  moral 
atibjects,  aud  mort*  esfiecially  as  connected  "with  general  progresA 
and  the  impniveraent  of  the  working  classes.  Many  of  nis  ooa- 
tributions  have  been  anonymous  in  the  Wf^ntmimter  Rev^iem  and 
other  publications,  and  to  stmie  he  has  apT>ended  his  name.  His 
work  on  *  Engli.*«h  Pleasure  Carriages'  is  well  known,  as  also 
*  Koful  Progress/  and  other  similar  subjects  ;  but  many  of  his 
anonymous  contributions  are  not  genendly  known  as  from  him. 
lo  the  Meekfiiiivtf*  Mtigatine  of  1H31,  there  is  to  be  fouml  a  l>tij>er 
of  his,  entitltnl  *  Better  Housing  the  Working  Classes,*  the 
oHgiual  priHK>»ition  for  the  miwiel  hxlging-hnuses  of  Uie  present 
day:  and  in  another  paper,  in  1848,  the  same  pK^Lns  ai-e  advocated 
at  greater  length;  but  the  buildings  on  Mi\  Adamfi^s  system 
have  yet  to  be  produced.  In  a  fiapr  in  the  Monthly  Repository 
on  *  Housebuilding  and  Housekeepmg,'  the  same  j^lans  ai'c  atlvo- 
cated  for  the  midiile  cln^neM.  AKtut  the  fM?riod  t»f  the  first  paper 
we  fin^t  amongwt  other  miuor  things,  a  pmposition  of  his  for  the 
identical  steebiibtjed  umbrellas  of  the  pi'esent  day.  In  the  pro- 
ctsedings  of  the  Institutitin  of  Civil  Eugmeers  it  stands  on  recorii 
that  Mr.  Adams  was  the  first  oi'iginator,  in  the  pages  of  tJie 
Westmhisfer  Rtmew^  of  the  glsiMS  and  iron  structni^  in  Hyde- 
pFirk,  known  as  the  t'rystid  Palace.  We  may  add  that  in  the 
jiages  of  the  Journal  of  the  Society  of  Art<^he  hsi*  been  a  stren li- 
ons defender  of  the  claims  of  originators  under  the  protection  (»f 
Patent  Law,  and  in  the  ct>lumns  of  the  Sfteetafor  are  to  be  found 
many  contributions  of  his  on  mechaniad  and  other  subjects, 
more  eajiecially  on  the  Lmjkjrtant  question  of  the  **  storage  of 
grain/*   so  as  to  produce  ''equalisation   of  prioe*"    The  gold 
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questiofi  Ima  also  be^n  treated  hy  him,  allowing  the  probability 
of  the  abuiidanoe  of  gold  previous  to  the  CaJiforuiim  discoveries. 

Mv,  AdoAan  hiw  lieen  for  a  long  period  a  worker  tor  the  public, 
au*l  we  have  given  tliLs  brief  sketch  of  his  bboiu-s  because  his 
wTitin^  have  never  Imjou  collected  together,  and  few  know  where 
to  I'efer  to  them. 

The  present  publication  de^la,  in  the  first  place,  with  the  eco- 
noioicivl  cpie:*tion  of  raLlwnys,  as  U*  their  uwea  to  the  public  and 
the  various  chissea  of  railways  that  are  requii-ed;  for  it  ia  a  great 
niii4t4ike  tct  suppose  that  all  mihvavSj  whether  trunk  or  main,  or 
minor  bnmches,  should  all  be  iniitfe  on  the  same  syat^Jm,  and  thia 
nui5take  has  been  the  aourec  of  much  mischief  to  the  great  linea. 

In  the  opmion  of  Mr.  Adams  it  i»  impi-acticable  to  ran  feat  er- 
press  trai UH  ou  the  same  linea  as  heavy  and  ii-e<ptent  goods  trains, 
with  any  safety  to  the  public-  and  he'thinka  that  there  ia  wealth 
enough  in  many  of  our  cities  to  jiay  for  the  conatnietion  and 
working  of  e^jiecial  passenger  lines  at  forty  to  li%  milea  per 
hour,  at  a  mo<ienite  rate  ot  mileaije.  After  demonkrating  the 
^  ]>nnciplea  that  should  govern  the  construction  of  permanent  way, 
and  of  the  enginea  to  run  on  it,  he  thus  proceeds: — 

^^AasumiBg  the  foregoing  U.*  he  tlie  principles  that  should  govern  the 
Ptnicture  of  rails  and  locomativea,  the  next  consiileration  ia,  the  social 
and  commercial  requireiuenta.     Let  ua  first  conaicJer  the  question  of 

IU(/h  i^ifttd  /y /«*--*,— Paus^nger  tniina  actmdly  travel  nt  flpee<la  of  from 
no  to  t5a  miles  per  hour  on  raila  in  inferior  Cf^ndition.  This  rate  of  speed 
involves  con«ide ruble  rink  from  Wl  joints,  and  from  coIliHionu  with 
other  trainw  travelling  at  various  nifces  of  speed.  If  hg-ht  engines  and 
li^^ht  trains  were  used  with  coiTtM»|K)iiding  rniln  in  thorotii^h  ortler,  and 
mih  no  impeding'  traffic,  these  rates  of  spued  mijfht  be  maintained 
without  any  risk,  and  witliont  any  imrao<ierate  co«t.  But  it  would  not 
do  to  pennjt  any  heavy  destruotive  gotxls'  traffic  on  such  lines*  If 
goods  were  permitted  tlie  engines  aiul  wagons  should  be  eijuaily  well 
constructed  witli  ilie  passenger  trains,  and,  if  not  travelling  at  the  nune 
apet^ls,  the  intervals  of  departure  should  be  ocmaidorable. 

"  But  would  it  pay  to  liave  diatinet  passenger  linea  of  great  speed? 
^  "That  muNt  depend  on  the  wealth  or  commercial  importance  of  the 
district.  If  tJio  expenditure  in  law,  iand»  and  oomf*ensation  were  light, 
linos  of  double  way  might  be  constructed  for  fast  light  trains  at  the  rale 
of  15,(X)0^  per  nide,  incluiling  locomotives  and  rolling  stock.  Astueh 
iJtKSK  would  be  independent  of  conauunication  with  other  linea,  the 
gauge  of  5  ft.  6  in.  wtjuld  be  chosen  as  the  now  generally  acknowledged 
eligible  width.  Tlie  convenience  of  man  would  be  studied  a^  the  datum 
line  for  the  construction  of  the  caiTia;^es.  They  would  tie  lofty  enough 
to  permit  standing  upright.  They  would  be  ]0  feet  in  wirlth,  with  a 
central  passageway  for  tlie  guani  to  p:iB3  from  one  end  of  the  train  to 
the  other,  getting  out  of  the  great  ditfioulty  of  oommunication  between 
guar»i  and  driver.  On  eitlier  side  the  pasmge  would  be  endotod  csabiiifi 
or  apartraent«?  for  four  jjersons  each,  for  pafiseogers  wishing  to  be 
private;  and  open  saloons  would  be  provideil  for  the  gregariously  dia- 
poaod»  The  seats  should  be  arranged  to  fohl,  bo  that  each  pa«»engw 
might  sit  or  stand  at  pleasure,— an  important  consideration  to  induce 
free  drculatioa  of  the  blooii.  Arrangement*  would  exist  to  provide  tea 
and  coffee,  and  similar  refreshments  while  travelling,  and  also  for 
waniung,  ventilation,  and  lighting,  and,  by  fitting  construction,  easy 
movement,  and  absence  «)f  oscillation,  would  enable  the  traveller  to  read 
or  write  at  pleaaure.  In  tins  mode  a  conirtant  spee<l  of  50  milea  per 
hour  could  be  maintained  without  the  necessity  of  the  traveller  alightjng, 
or  injuring  his  health  by  swallowing  food  in  too  great  a  hurry,  or  at  too 
distant  intervals  of  time. 

*'l(  we  assume  a  hne  lUd  miles  in  length,  and  the  oist  of  it  to  bo 
1^500, 000/.,  it  would  require  7:*,uoo/.  p^^r  annum  Ui  pay  interest  at 
fj  ptjr  cent.;  or  say  '2i)iM,  jter  diem.  An^ume  mainUmmce  at*  10,0001  p€r 
annum,  that  would  be,  nay  2SL  per  diem,  total  -^UL  The  expenae  of 
trains  would  }m  say  15/.  each,  going  and  returning  a  dij^tatice  of  200 
miles*,  with  acconunotlatioii  for  say  150  pamengers  each  train.  Four 
traiiys  eaA.'h  way,  with  75  passengers  in  each,  at  IL  for  *200  miles, 
or  alxjut  H(L  per  mile,  would  mainudn  the  line,  liud  pay  5  per  cent. 
A  very  small  sUflTand  outlay  in  main l4j nance  of  way  and  rollmg  stock 
would  jmffice  for  such  Unes, 

•'Thus,  supposing  land  jit  its  agricultural  value,  and  law  and  goverfi- 

inent  expenses  mf,  a  high  speed  railway  might  be  made  l>etwten  London 

And  Liverpool  for  alwut  2,.^»OO,000/.     Four  high  spee*l  trains,  with  75 

pasMtngers  each,  going  and  returning  the  whote  di«t4Uice,  at  2/.  j>erhea*i, 

'  '       liles,  would  pay  ]dl  expeuHC*,  and  give  5  per  cent,  to  theshnro- 

lid  the  paascngeri*  might  go  and  return  the  same  day  within 

■'  ''^^*  givinir   "■  -i'  f.-,j  ,;,f   fou^  hours  t<i  business.      In  otht^ 

words,  aoOO  aimual  >  ,f  loo/.,  or  50  journeys  per  aiinuiu  each, 

could  maintain  such  i  htdr  own  use. 

*'Tlie  distance  fmm  Crtlaie  to  Toulon  is  «00  miles,  and  the  probable 
669t  of  a  railway  pnjmotetl  by  tlie  Govenmient,  and  the  rails  and  mate- 
rials fui-nishe«l  from  Eiigbind,  without  duty,  woidd  not  excee*!  7 J  mil- 
|j*»nM.  Four  high  wi>eer|  trtwuH  per  diem  each  wav,  or  eight  trains  Uiial, 
with  05  pttsscngcn^  laich,  m  21.  10*.  eu:h  way,  or  Id.  per  mile  per  head, 
would  clow  all  expense*,  and  give  5  i»er  cent,  to  the  shareholders.     And 


the  journey  from  Cahui  to  Totdoa  might  be  performed  in  lest  than  14 
hours,  ^laking  a  total  of  say  18  houn  from  London  to  Toulon,  aud 
this  with  no  extnunrdinary  fatigue  to  the  pft8*?nger«, 

**  On  the  same  principle  a  high  speed  raiLro:iil  might  bo  oonstnictfldj 
frtim  Pari0  to  Irun  in  Bpain  for  about  5,0'JO,000/«,  and  tbeokce  i 
to  Madrid.     Four  tnuns  each  way,  total  eight,  with  70  paMengefi  1 
each,  at  Id,  each  per  mile,  would  pay  all  exjiense*,  and  give  the  i' 
holders  5  per  cent.,  with  the  distance  between  Paris  and  Iruu  rtxiuo 
to  nine  hours. 

''  Whether  this  is  worth  doing  now,  whether  England  and  France  haw 
advanced  sufficiently  far  in  civilisation  and  wealth,  ai  '  *'  ..  i,.  .,f 
time,— whether  it  is  worth  while  to  bring  Mh^I  rid  wit  I 
tance  from  Paris,  imd  23  hours  from  Londou,  and  Cswli/ 
from  London,  and  thus  materially  dimirush  the  sea  distance  lo  P.i 
as  the  highway  to  AuHtraiia, —whether  it  ik  worth  while  to  brin^ 
orange  grf^ves  and  balmy  atmosphere  of  Southern  France  witlun  IS 
hours  of  London,  now,  is  simply  a  question  as  to  the  numliers  of  the 
wealthy  who  desire  it,  but  that  this  will  eventually  conifi  to  pass  is  no 
mere  problem.  It  is  aa  sure  a  thing,  sooner  or  Uter,  a«  the  transit 
between  London  and  Windsor,  or  Paris  and  VeraaiUea. 

" '  At  present  the  question  is,  are  there  wealthy  capitalists  esiough  i 
Europe  to  furnish  8^  millions  of  money  to  shorten  the  disliUioe  iK'twe 
London  and  Tauluii  to  a  day's  journey,  and  7  miLlions  more  to  brifl 
Cadiz  within  30  hours  of  London,  and  travellers  enough  to  pay  int^ 
and  expenses  for  speed  travelling  at  from  40  to  50  miles  per  hour,  at  li) 
per  mile.  Are  there,  moreover,  men  with  political  power  sufficient 
overcome  commercial  hesitation,  an<l  willing  to  wnte  their  names  i 
this  new  scroll  of  tlie  world*B  ci^ilisalion,  rendering  distance  no  bar  1 
the  jversonal  communication  of  the  powerful  and  intelUgent  throughou 
EurO|»e.** 

Of  load  lines,  or  comiuimicationB  between  neighbouring  towna 
and  cities,  he  thus  writea; — 

"  Such  lines  properly  worked  should  preserve  the  equllihrium  in  thd  j 
price  of  labour,  and  of  the  necessaries  of  life  throughout  the  who 
community,  aiid  would  prevent  the  waste  now  fre^uantly  occurring  1 
Uie  injudicious  location  of  inrlividual  openwtions.  They  would  more- 
over facilitate  the  change  of  emploifTnentfl  anakigous  to  each  otlier,  and 
be  an  industrial  school  on  a  htrge  «cale.  They  would  break  down  tho 
distinction  between  agricultural  and  medianical  labourers  and  worlaoen, 
and  be  an  insurance  against  fluctuations  of  employment. 

"They  must  be  rendered   more  available  than   at   present   for   the 
itowage  and  transport  of  grain.     By  establishing  air-tight  reeervoirs  of 
metal,  or  huge  canisters,  Wneath  the  suri'ace,  grain  wagons  might  \ 
on  rails  at>ove  them  and  disoharge  their  contents  into  the  op 
which  being  hermetically  sealed,  the  grain  might  be  preserved  for 
length  of  Umc.     Stores  could  thus  be  established  in  desirable  situational 
ready  for  transport  Hi  a  moment'^  notice,  at  the  minimum  of  c^ist,  ari 
labour.    And  such  reservoirs,  wherein  the  supply  of  a  nation  mi^ht  bof 
stored  if  so  deeireil,  would  require  much  less  pKuxjrtionate  outlay  01 
capital  than  the  ordinary  inefficient  gnLuaries  at  prtrsent  useil  in  which 
the  gnun  is  exposed  to  damp,  vermin  of  many  kinds,  and  pillage,  ivith  l^ 
constant  cost  in  manipulation/' 

Mr.  Adams  has  long  advocated  the  practical  oonveraionof  com- 
moti  TiMnis  into  raOways  witht)ut  interfering  with  oi'diiuirjr 
traffic; — 

''  But  by  the  prooesg  of  kying  down  nuls  of  iron  on  sudi  roods  1 
difficidty  is  at  onoe  overcome,  and  all  such  roads  may  be  made  avaOftl 
for  steam  traction,  subject   only  to  the  question  of  varying  griMlioittA  of" 
greater  steepness  than  is  iximmon  on  oniinary  railroatls.     But  it  would 
be  quite  practicable  to  run  engines  capable  of  drawing  30  ions  net  ikil 
miles  per  hour  up  gradients  nnhn^  1  in  25. 

'*  Nor  need  there  l>e  juiv  objectum  on  the  score  of  the  rwla  ijiierfoi_^^ 
with  the  onhnary  irjific,  necimse  it  ia  quite  pnwjticable  to  sink  the  radl^  1 
to  the  level  of  the  road  aurftic^  so  that  any  ordinary  vehicles  may  paifl  ^ 
over  them  in  any  direction  (us  though  the  rails  were  a  pMjrtion  of  thfi 
ordinary  paving.  Raila  so  lai<l  exiwt  in  many  pkoes  where  niilwmyi 
cros?  public  highways,  and  there  is  no  difficulty  whatever  in  conatruoting 
a  whole  Ime  so." 

The  constmction  of  street  lines  for  onuiihuses  is  also  reoom- . 
mended^  and  the  evU^  of  the  proposed  nndei"grouud  tunnel  Une_ 
ait*  dwelt  on.  The  City  arcade  lioe*?  are  shown  Ui  l»e  j>referabl8. 
But  Mr.  Adama  prefers,  for  streets  of  orreat  tnitfic,  the  principle 
of  keepitig  the  wliole  of  the  «ti*eet  levtd  for  the  imrpose  of  rail- 
ways, and  covering  them  in  from  the  highway  with  glazed  lightd, 
nialdug  the  whole  of  the  shops  on  the  first  floor :^ 

'*  But  suppo^ijig  it  were  in  eontemplatioQ  to  lay  out  a  new  street  in  J 
new  town,  the  true  plan  would  be  to  oonirider  the  under  surfaoo 
entirely  lielonglng  to  sewers  and  dnuDS,   and  quite  unfittcfl  for  either  1 
dwellings  or  stores.     The  ground  flooi^  should  senrC  for  the  purpose  of  J 
stowage,   aad  the  street  surface  should  he  devoted  to  the  purpose  of  J 
nulways.    Al>ove  these,  at  &  given  height,  should  be  the  reiJ  street  foi 
the  shops  luid  dwellhigB,  remo^'ed  one  story  from  the  earth's  aurfaoe; 
there  would  thns  be  an  easy  meAni  of  getting  rid  of  run  and  mud.    In 
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_fiict  mud  wotild  not  ejoMtt  becnuee  there  would  be  no  nuLteriftU  for  mnd- 

kmjg  »bove,  and  transit  on  ndla  below  would  prevent  the  disintcgim- 

on  of  the  r*Mwiway.     The  Ancient  city  of  Cherter  had  the  shops  and 

^i!      '■  r  the  roiMiway  for  the  s»ke  of  Becurity  against 

^  i-%nger  visitorB,  and  if  the  inhabitanta  of  our  streets 

c.^...w  move  their  «hop8  to  tlie  firtt  floor,  a  much  plea* 

laiiter  II  he  provided  for  their  cuBtoinerSp  and  an  attno- 

■pbetr  Milucive  to  health.     Cleaner,    %hter,  and  more 

Mieigiyii  aiiap«  wuudii  ihua  W  attained,  and  the  ftreet  would  be  duplicated. 
There  would  be  no  difficulty  in  arranging  auch  terraced  streets  for  the 
tmUDt  KKf  tight  carriagea  as  well  aa  foot  {laaaen^rs*** 

Agriculturai   linea  are  congiderijMl,  and  the  very  important 

aoa&on  of  moveable  lines  to  carry  manure  m  ami  orop^  alt'  tlie 
k^groMMh 
We  have  found  that  defecta  are  not  merely  jKiinted  out  by  Mr. 
Adama  without  proviiUug  a  remedy.  The  defective  joiuta  of  raili 
are  thus  aj>oken  of  by  him :— - 

•*Ai  the  inventor  of  the  'Fish  joint/  now  so  oommonly  used  on 
nulways,  the  writer  haji  found  pfactically  what  may  be  definitely 
deduced  from  theory,  viz,^  With  the  ordinary  double- head  raiki  laid  in 
^^jj^  \t,  ti.K.  ■  ...fiF.,,.!,  TTKxie,  the  atrength  at  the  joints  is  eonsiderablY  leea 
than  n  "  portions  of  the  mil,  therefore  to  produce  equal 

atren^^i  introduced  at  the  joints  in  the  form  of  the  '  fisheri.* 

And  thii*  wutjiiiit  of  mt^tal  or  more  may  be  economised  from  the  ordinary 
weight  of  the  rad;  thuB  a  rail  of  60  lb.  per  yard  with  'fish  joints,*  will 
be  hr  more  efficient  than  a  rail  of  70  lb*  per  yard  without  flan  joint8|  by 
the  equalisation  of  the  atreiigth." 

A  new  plan  of  fixing  double  T-raik  to  cross-el eei>era  m  shown 
by  th**  aimexijd  wiKxlcut,  and  b*  tbiw  deflcribed; — 

*'  Dia^rraui  %.  1,  shows  a  section  and  plan  of  a  mode  of  laying  the 
double- heiH  ltd  rail  in  common  use,  so  tlmt  it  is  entirely  bedded  with 
t^ber  mde  bracketa  on  the  timber  sleeper^  and  it  will  thus  be  fi?ee  from 
oeascnasfon  and  noise.     In  the  ordi- 
oaty  mode  of  ucing  this  rail,  a  cajit- 
von  chair  or  slioe  is  spiked  down  to 
Ik  trantvene  sleeper  of  wood.      In 
lids  chjiir  of  iron,  the  ruil  is  fixed  by 
M  lAt4»nd  wedge  of  wood,   and  when 
a.  Ujp  of  the  raU  is  raised  ^,_._  _ , 

P  s  above  the  lop   of  the       \"*^ ^   I  ('  ( 

ei.^i-r,       i',at  in  the  motle  of  fixing        .  ;       v;  ___  J 

the    rail    witli  tijubur    bracket*i,  the         i'  1    '  ,    '        > 

lower  table  of  the  rail   is  sunk  an         )  |    *  ;    I         ^ 

i»cL  into  the  sleeper,  and  thus  the       S        ;    f  ;   ;         t 

total   height  of  the  rail  above  the        f         \  /  ,  ;  I 

aleeper  is  only  four  inches,  bistead  of        '  ^ 

•even^  m  wlien  us«>d  with  iron  chairs.  fig.  L 

It    in    obvioua   that  the    more  the 

rail  is  elevated,  the  more  difiUcult  it  10  to  keep  it  firm  against  the  lateral 
l^owe  of  the  engine  and  carriage  wheels.  'Die  advantage,  therefore,  of 
the  improved  mode  in  lowering  the  rail  neatly  one  half,  must  he  clear. 

"In  using  cant  chairs^  whicli  are  spiked  down  to  the  deepera,  the 
sfnkea  idone  have  to  sustain  all  the  Utei-al  shocks.  In  the  improved 
mtMle,  the  rail  being  gTt>oved  into  the  sleepers,  takee  the  lateral  resiet- 
ajice  directly,  and  the  only  Ufc  of  the  spikes  is  to  hold  down  vertically, 
Tliia  is  a  source  of  great  safety, 

"Again,  the  groovea  for  the  two  raila  being  cut  by  macbinery,  an 
accurate  gauge  i»  obtained  and  maintained,  independently  of  skilled 
lalbonr  in  laying  down, 

*^  Again:— The  double-beaded  rail  wna  originally  designed  for  the 
purpose  of  reverting,  bo  tiiat,  the  upper  aide  Iwing  too  much  worn,  the 
f  '     might  be  turuBcl   upwards.     Practically,   it  ha*  not  served 

I  ,  liecauae  it  is  ao  l»4ttered  and  crualieti  in  thu  «aat-irou  chairs, 

^^ Lii  Imj  UHelt!«iJ$  for  aiiy  firm  fixing  in  that  motie.* 

"  Otu  l*y  u»mg  the  rail  only  with  timber  fastenings,  aa  ahown  in 
the  diagrAfu,  the  rail  is  in  no  way  damaged,  and  may  he  effectually 
reverae-L 

**  In  the  mode  of  using  thcee  rails  with  iron  ohalra  and  wood  keys, 
the  height  and  unsteadiness  of  the  rail  rapidly  cruahea  and  loosens  the 
key,  »o  that  it  is  continually  fallmg  out.  And  tUltt  oocurring  at  the 
joint,  is  a  source  of  great  danger,  independently  of  the  oocaaional 
fracture  of  tlie  cast-iron  chairs. 

'  It  will  liC  seen  on  reference  to  the  diagram  fig,  1,  that  two  pieces  of 
d  oak,  or  other  timber,  about  0  inches  in  lengthy  and  34  inches  in 

dth  and  tliickness,  are  bolted  by  a  nngle  bolt  through  the  raii,  one 

In  each  channel^  the  lower  rib  of  the  nul  resting  on  a  oross  channel  of 
tlie  tiaiiffvwse  steeper.  Spikes  are  driven  tlirough  the  pieces  of  oak, 
lalo  the  «leepa%  and  Uie  whole  is  secure.     If  the  timber  shrinks,  the 


FI«.   2. 


^  *  **  lisal  In  taaaj  m»B»t  *iieat&  damsgwl  railt,  unlttted  for  cast  chain,  may  be  turned  to 
^~      I  by  M<raruig  theat  with  tbu  irouA  brsdleiif.    TI10  «i(le  channels  or  tbu  mil*  arts 
lly  •aoJIertM^riu  form,  and  to  tbem  the  bracketi  can  at  any  time  lie  fkBtened.  and 
m  la  the  ftioeperv  may  hn  mt  to  kdjt  lOrm  tlie  talde  of  the  nil  hs«  taken.    In 
,  srvoral  ycum"  ftuthn  irutk  might  be  takso  oat  of  the  laUs,  and  the  vabia  cf 
ate  BUi^t  belp  to  pay  far  tlie  improveminL^ 


bolt  la  ti^tened  in  iti  dry  oondltionj  and  will  ever  after  remain  tight 
At  the  ioint«,  pktes  of  iron  are  placed  in  the  rail  channels,  between  the 
timber  braokets  and  the  railp  the  same  bolts  seeming  the  whole.  In 
some  caaes,  in  laying  new  rails  in  perfect  condition,  and  vrith  hard  wood 
brackets,  the  joint  platoa  may  be  dispeneed  with.  If  preferred  the 
brackets  instead  of  l^ing  in  short  lenguis,  may  be  continuous  with  the 
rails. 

"  In  addition  to  the  mechanical  advantages,  there  is  a  oonsidemble 
eoonotnioal  saving  in  maintenance  to  calculate  on  from  the  reduced 
bai^  and  better  bedding  of  the  rail.  And  by  reaaon  of  the  reduced 
height,  a  taving  in  balhwt  may  be  efieoted,  and  upon  the  general  outlay, 
takmg  waate  into  consideration  by  lireakage  of  chairs,  the  saving  in 
laying  down  a  Hne  may  be  oonaidered  aa  equivalent  to  the  whole  value 
of  the  east- iron  chairs, 

A  pl&m  and  simple  rail,  admirably  adapted  for  the  I7nit>ed 
States,  CiumdAy  and  Auetniliii,  and  other  cxjimtnea  where  w«3o<l 
is  plentifiil,  wiU  be  readily  understood  by  the  w^oodcut  and  the 
following  descriptions — 

"  DiagnuiLr  %<  %  ^  agirder  rail  arranged  in  the  simplest  form  so  as  to 
employ  the  itmuUest  number  of  parts,  together  with  the  uuLximuni  of 
vertical  and  lateral  etilfness.  It  may  be  oon- 
iidered  as  a  single- headed  form  with  a  pair  of 
lateral  supporting  wings  supenuided  at  the 
puntion  of  the  neutral  axis.  Two  vai-ieties 
are  ahov>ii  one  larger  then  tlie  other,  the  re* 
8i>ective  weights  being  60  lb,  and  70  lb,  per 
yard,  but  may  be  incrMiaed  to  70  lb.  or  80  lb. 
The  uppt*r  portion  is  2^  inches  in  height  above 
the  sleeper^  instead  of  7  inches  which  ia  the 
height  of  the  raU  used  with  chairs.  The  por- 
tion below  the  side  bearing  wings  is  tlie  Baroe 
depth  as  above,  oonsequently  the  r^  ha«  all 
the  vertical  sti^eas  of  the  donhle-headeil  rail 
before  described,  and  it  has  moreover  by 
means  of  the  side  bearing  wings,  a  innch 
greater  amount  of  lateral  sti^eej,  Kiili 
without  Increiuring  the  quantity  of  metal.  The  lower  portion  is  finnly 
fixed  in  a  vertical  groove  of  the  cross  sleeper,  with  the  wing«  bwldetl 
therein,  and  which  groove*  and  bedding  toeing  cut  krj  a  machine  ensure 
aeonracy  of  gauge.  The  rail  la  fastened  to  the  sleeper  by  one  or  mor« 
■pikes  or  bolts  and  nuts  clipping  the  etlge  of  the  bearing  wings.  The 
head  or  wearing  table  of  tJiis  rail  is  only  two  inches  in  isidth.  For 
transit  of  the  wheals,  unless  under  enomiovis  and  not  very  pmfitable 
weights,  this  in  sufficient.  The  original  raila  were  about  1|  inch  hi 
width,  and  they  were  gradually  'Vl^idened  to  24  inehea.  But  this  rex[titred 
very  much  more  metal,  because  >is  the  null  wear  down  flat,  the  tftlg^ 
out  away  when  not  supported  by  sufficient  depth  of  metaL  In  the 
example  shown,  the  head  is  sufficiently  wide  for  the  wheelSi  and  of  suffi- 
cient strength  to  prevent  vertjcal  cutting  of  the  edges,  and  the  two 
lateral  wings  give  great  strength  against  side  shocks.  This  rail  is 
steadier  than  fig,  1,  and  the  eoonomy  of  outlay  is  ecpiivalent  to  nW  the 
chair?  and  key»,  and  one- half  tlie  spikes. 

**  The  jointH  are  formed  by  plates  of  iron  2^  inches  to  3  Indies  in  depth, 
bearing  in  a  lateral  groove  of  the  lower  part  of  Uie  nul,  and  against 
the  wing  above,  being  secured  by  two  bolts,  one  at  each  end,  passing 
tlirciugh  rail  and  plate;  the  rail  and  jnint  plate  being  forced  into  the 
vi^rtical  groove  of  the  sleeper,  and,  held  down,  the  whole  is  firm. 

Tlie  following  expbtins  a  girtler  rail  well  adtipted  fur  ooun- 
triea  where  wolkI  is  sctirce: — 

'^  Diagram  fig.  3,  shows  a  girder  rail,  weighing  from  115  to  1201b. 
per  yard,  well  suited  to  this  purpose.  With  uigle  oheek^pUtes  bolted 
to  the  rails  to  connect  tlie 
joints,  and  tie- bars  to  secure 
tlie  gauge,  this  raU  would 
serve  very  well  for  moderate 
rates  of  speed,  and  would  keep 

in    good    condition   in    a  hot        ^^BSBB^fflP  fi^Sffi^'^Vr" 
dimate.     But  when  iron  ia  at  ^S)wBK8lfl-^I^ISV®^*> 

a  high  price  it  presents  a  diffi- 
culty in  the  conatruction  of 
such  fines.    It  must  beremem-  *l>^ji  J 

be  red,  however,  that  no  other  » 

Tuaterial  is   required.     As  the  j^   j^ 

horizontal  portion   of  this  ndl 

would  not  be  damaged  by  oocaaioual  flaws  in  tlie  edges  or  thin  parts,  It 
would  not  involve  many  'vrastcrt  in  the  prooesse*  of  mmiufacturc,** 

We  recommend  all  tboAe  who  are  connected  with  railways 
carefully  to  study  this  publication,  which  eontilns  the  essential 
considerations  how  to  make  railwrnys  useful  to  the  public  in  the 
widest  sense,  and  most  profitable  to  tht»  Hhareholdei^, 
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FURNACE  FLUES. 

BEHJAMiTf  PiiicB,  Patenta^,  Febmaiy  25,  1853, 

In  deacribing  his  inveution,  the  patentee  says,  in  the  first 
place,  there  is  no  cfunplicatiid  maxjldnery,  coiiflequently  no  anxiety 
Uy  the  probability  of  such  l>eiDg  put  out  of  onleVy  ibc  prin* 
^ei|>le  of  the  invention  conaiMing  in  the  couijtrnctioD  of  the  tlues, 
IWriich  are  pro\^<ied  with  large  circukting  chaml^r^,  where  the 
I  yariouH  ga^es  ret^eive  the  current  of  air  whi<:Ji  fwi»se«  through  the 
[iwlje  B,  and  which  is  carried   through  the  fnnmce;  the  effect 


m 


J 


of  which  is^  the  air  becomes  rarefied,  and  the  chaiubera  sujv 

p  plied  with  the  require*!    quantity    of    oxygen   t*)   prcnluce  the 

most  periect  combustion.     The  uctiun  of  the  heat  is  more  regiikr 

KihitJn  ui^>n  any  other  principle,  and  the  lioilerSj  &c.,  of  whatever 

Ideacription,   not    so   liable  to  de*itniction   from   caloric  action. 

^Another  important  featui-e  is  the  sjw'dng  of  fuel:  a  furnace  oon- 

[  atructed  ujx>n  auy  ordinary  principle  couamneis  aay,  twelve  tons 

of  coals  in  a  cert4iia  specitieti  tiuKS  a  mi»re  aatisfactVjry  i*esuH  at  n 

more  unifi  tmi  mte  will  be  obtaintHl  by  using  nine  tons,  or  even 

eight  toua,  upon  thi^  impi*oved  patented  princif*!©^  thus  showing 

[  %  aaving  of  from  25  t^>  30  per  cent. 
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inventioii;  fiff .  2  a  seotional  plan  of  the  same;  t^,  3  (a  longitja- 
dinal  action)  represente  a  modification  of  this  niTDace,  with  a 
different  arrangement  of  the  fiuefi;  and  fig.  4  a  stectional  phui  of 
the  aarne.     A,  is  the  dead  plate  of  the  furniioe;  B,  a  tube,  which 
passes  from  the  mouth  of  the  furnace  thmugh  the  first  of  th«  J 
bridges  C,  C,  C,  and  is  ccinneete«l  with  a  hot-tiir  chandM^^r  T>.    Thi«  I 
chamber  D,  communicatea  with  the  circuhiting  chamliers  E,  E,  J 
and  is  constantly  supplied  by  the  pipe  B,  with  a  current  of  hr*  J 
air,  which  \mug   di8tribut*?d  through  the  chambers  E,  El,  arid] 
mixing  with  the  amoke  nnd  gases  contiiined  therein^  insures  their  1 
pei-fei^t  combustion,  ajul  thei-eiiy  etfects  c«:>nsiderable  ajiving  of] 
fuel      F,  F,  F,  are  tiie  flues;  G,  the  fumace-bani;  and  H,  thtj 
boiler. 


Fig,  1   of  the  aiinexetl   engravings  represents  a  longitudinal 
section  of  a  boiler  and  furnace   built  in  accordance  with  thi^ 


ON  THE  SEWAGE  OF  GLASGOW. 

On  account  of  the  great  number  and  v^u-iety  of  chemical  works 
in  Glasgow  which  empty  their  refuse  into  the  sewers,  the  con- 
tents 01  the  aewera  difler  widely  one  from  the  other,  and  the 
sewage  of  some  of  them  changes  itn  character  almost  hourly; 
hence  the  treatment  of  sewage  by  precipitation  in  tanks  near  the 
mouths  of  the  sewers  becomes  impossible,  as  no  precipitant  will 
answer  tor  any  two  sewers,  or  for  the  same  sewer  at  different 
times  of  the  day.  The  sewage  nuisance  is  become  most  intoler- 
ilde  and  deadly  in  Glasgow;  the  river  is  in  jm-i-ts  covered  with  a 
■  !thy  yeasty  foam,  and  in  summer  the  "  noisome  reek*'  from  the 
A  .'iter,  when  stirred  up  by  the  paddles  of  the  steam- vessels,  often 
iLiiBe  the  passengers  hy  these  vessels  to  become  exceedingly  sick 
and  ill. 

In  conformity  w^ith  L>rd  Palmerstons  recommendations,  in  his 
letter  tt>  the  SjTiod  of  the  Church  of  Scotland,  the  city  authori- 
ties of  Glasgow  ,'in<l  the  Clyde  Trust  Committee,  with  tlieir  ex- 
cellent officei-s,  Messrs,  Carrick  and  Eure,  have  been  anxiouaJj 
endeavouring  to  remedy  thie^  cr}'ing  evil,  which  threatena  so 
sprioUHly  to  tnterfeit*  uith  the  commercial  prosj)erity  of  the  city, 
Wtt  copy  the  fiillowing  from  the  North  BHlkh  Daily  Mail  : — 

**  It  will  l>e  iii  the  ix^collt;ction  of  our  readers  that  an  offer  wm 
recently  proposed  for  the  ai*ce]>tance  ttf  the  Statute  Lab<mr  C^om- 
mittee  of  Police,  by  Mr,  Smitli,  whtuieby  he  pjedced  hinuielf  to  j 
enliaiice  the  amenities  of  the  Clyde  by  puri^^ing  the  city  sewage,  J 
on  the  condition  that  the  corp{>ration  gave  him  the  title  to   tne  ] 
maiiui'e  for  the  next  14  years.  This  proposal  to  do  away  wiUi  the  ] 
jieBtiferoua  impurities  which  have  b*j  long  been  matter  of  just  com* 
plaint  by  the  citizen.^,  without  involving  any  ex|>enge  to  tlie  cor- 
pmition,  was  bo  fair  and  re^^sonable  that  a  public  test  of  the  plan  j 
ty  which  it  was   to  l>e  camtnl  iBt<^  «lftvt   was   only  wanteci  t^  | 
secure  its  acquieiicence.     This  ileaidenitum  Wfis  Bupplieil  lat*3ly  on 
the  river  side,  immediately  opposite  the  foot  of  Dixoii-strt»et*Mr, 
Biirtiwcll,  of  Ijondon,  the  ptiieutee,  attended  jiersonallj  t :>  soiper^  I 
intend  the  experiments.     The  process  of  purification  as  exhibited  1 
on  this  *>ccasion,  was  exceedingly  simple.    The  water  openHadJ 
uyion  was  Liken  from  St.  Enoch's  Bum  by  means  of  pip6a,  4iidl 
Ijeiii!,'  pumjted  up  with  a  wlight  fall  it  nui  down  throuch  a  fiJter*] 
\n'i\^  and  thcmje  wascaiTied  ofiby  a  commcfn  rlione*  The  filtering  I 
media  cunsiats  (tf  iron  sccjria,  chnrcojil,  find  sind,  which  retaiui 
the  filth,  leiLviiig  the  water  as  pure  }is  that  to  be  fmuid  in  domen-  [ 
tic  use  in  many  of  the  privsit*^  dwel ling-houses  on  the  north  side 
of  the  river.     Although  it  was  tiiufiiciently  chjar  for  all  practieal 
purposes,  the  water  cjf>iild  be  made  much  j>nrer  by  thickening  J 
the  filter  bed,  which,  however,  would  i*tar<t  its  exit,     No  offen-1 
sive  smell  is  raised  by  the  prt^cess,  a  perfomtcil  beil  ^d  the  top 
the  appanitus  strewn  with   ehaj-eoal  alworbing  }dl   the  noxious 
efHnvifi  tljrown  otT  by  the  resiriuum,  which  is  very  valuable  for 
agricultural  purpf>ses,  l>eing  a  ricli  manure.  As  a  matter  of  course 
(be  exrierintent  was  conductcil  on  a  small  scale;   but  we    under- 
limd  tliat  a  filter  of  6(i  feet  sijuare  wonlil  be  callable  of  ptmfying 
.\<JOU,(M>(J  gallons  of  water  jjer  diem.     Were  the  plan  aifopt^^d  in  1 
this  city  tiie  sewage  of  a  |  particular  district  would  l)e  taken  up  1 
first  and  pimfied  in  a  gtimd  centre  filter  cnmmunieating  with  afi  I 
the  drains  in  the  locality.     The  gentlemen  ju'esent  idl  expressed 
their  imqualitied   Hiitisfaetion  at  the  residt  of  the  expenment, 
which   wjw  highly  successful.      Now  that  the  authorities   have] 
vvitnesseil  the  practicability  of  a  schem«,  whereby  the  great  g^ne>l 
rator  ofdisca.se  in  our  city  may  be  effectn:dly  aliilished,  we  nop«| 
that  lliey  wiU  enter  into  arniugeraents  with  promptitude  and] 
vigour  for  having  it  tried  on  some  of  the  great  8ewer»— At  th^J 
Bridge  of  Sighs  for  example/' 
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BIPHOrEB    COKING   CRANE    FOR   SUPPLYINO 

LOCOMOTIVE  ENGINEa 

By  JoHK  RuiSBOTTOM,  of  Manchcater. 

[Paper  read  at  the  ImtUuiion  o/Mechank'at  Etigirieer*.] 

Tbw  coking  cmue  wa«  di^aig^ed  hy  the  writer  about  twt»  years 

f*'/"   '' -^ '"'lence  rtf  the  jtp-ejit  wear  and  tear  uf  coke  skinB  used 

f  iM^»v  *^^  ^l*e  MAUcLt»i*t4*r  station  of  the  Loudon  aud 

^,  .  -,  T^ii hvay,    and   the    ueceiMity  that  mortj   fwirti- 

tuliu*ijr  esi  king  the  fu^^inen  in  the  leaat  possible  time, 

riiig  ti>  I J  i  I  spacti.^  there  wail  then  for  the  traffic.      The 

ne  ia  »hown  in  the  fmnnxt^d  engrsn  jiicj,  juid consists  esHentially 
Ta  large  wheel  or  oiivular  rim  20  feet  in  iliruaeter,  made  of  irtm 
legtnents  A^  A»  having  arms  B,  B,  20  in  numljer,  which  may  be 
cuuMidered  ta  be  the  jib^  of  m  many  small   cranea.      These  are 


M 


mounted  uiKjn  one  common  pist  or  pillar  C,  C»  which  revolver 
upon  bearings  at  Utp  anil  K>tt<jm,  antl  each  arm  or  jib  if*  tietl  by  a 
rod  D,  D,  to  a  hollow  «a*rt-iron  c<n\^^  which  in  fiwtenod  nj>on  the 
top  of  the  pillftr*  and  ii*  afijui«t«d  by  means  of  a  8cr«w  and  nuta. 
Id  f-R't*  tlie  whole  may  be  oonsidere*!,  so  to  H]x^iik,  *i8  twenty 
w-:.  s  working  fi^ru  one  common  CHntits,     Around  the  cir- 

ci  of  the  rim  ai*e  «us|>endedj  at  equal  distances,  twenty 

wnjughi-iron  cylindrical  bm^kets  E,  E,  2  ft.  6  in.  dimueter,  and 
2  ft.  H  in.  dc?ep.  Ei^h  bucket  i«  titted  with  a  bow  handle  and 
^H  >  as  to  be  rfwulily  turned  ov^ir  when  its  lt>a<l  is  Ut  lie 

»i  !      The  s«gmcntii  A,  A»  aiv  alsi*  pnnided  with  teeth 

v\  '     ,  which  gear  into  a  pinion  G,  and  the  move- 

ii  I'd  U)  the  handle   Hj  hy  means  uf  the  two 

tstiTv  vvi  i>*\  II  u  (!•  t  [  ^,  aud  in  siK'h  prf»p<trt.ion  as  t4>  ^ve  115  revo 
lutiotm  of  the  liandle  f  »r  one  of  the  cnme.  The  chief  pecniiarity, 
bowever^  conttiHts  in  the  main  jmjhI  Wiing  fixeti  in  jui  inelineti  p»ai- 
tion.  This  is  done  to  such  rm  extent  i\s  to  thnow  one  side  ot  the 
riTik  r.  f.  ..t  higher  than  the  uther,  and  it  will  he  seen  from  the 
it  the  but^kets  on  one  side  are  butliciently  low  to  be 
;  from  the  wagon  L,  aud  on  the  other  snlliciently  high 
'  heir  lomli*  u[h>n  the  tender  M.  The  buckets  hold  m 
y-ie  3  tons  of  coke,  so  that  the  crane  will  cjiiTy,  ready 
i  !  %  \  at  a  mom*'nt'(J  notice,  gutficient  t:<ike  tt>  supply  three 
t  <»r  two  gotxlfl  engines  at  leaftt  Of  course,  when  the 
ly  loaiie^b  the  winde  is  in  fv]nilibriom,  and  it  can  then 
iV  a  force  sufficient  to  overcome  the  friction  only;  on 
>tht'r  tiand,  the  greatest  power  is  required  wlien  the  bucketa 
emjity  on  thi?  descen<iing  side*  ami  full  on  the  other.  The 
^^'ever,  will  enable  one  man  to  work  it  under 
I  ■'•if*.  * 

u  !iviif,  the  pnictiee  is  to  keep  the  bucketa  full  as 

a&  I  ices  will  allow,  and  anv  engine  requiring  cokehaa 

le  tei^^  I  ...^^^tji  under  the  higher  e4lge  of  the  crane;  the  coke- 
man  then  turns  the  craae  roimd  by  the  haadle  previously  de- 
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scribed,  and  oontiouea  to  do  so  until  the  fireman  or  other  persoti 
hajsi  turned  over  aa  many  buckets  of  coke  as  are  required.  The 
time  rarely  exceeds  two  minutets  for  the  delivery  of  21  cwt.  of 
cuke,  aud  in  often  leas. 

As  respects  the  saving  of  Labour,  it  may  be  mentioned  that  four 
men  were  formerly  required  to  deliver  coke  at  this  stiition^  aud  it 
is  now  delivered  by  two,  aud  the  skips  are  diapenaed  witJi. 

The  fact  that  tkia  little  machine  has  worked  very  satisfactirily 
during  the  last  two  ywira  induced  the  -wxitcr  to  bring  it  before 
the  meeting.  It  evidently  pissesses  the  ailvantage  of  cjirrying  a 
eonsidcmble  qiiantity  of  ci»le  ready  for  inamediate  delivery,  and 
of  elevating,  atlvancing,  discharging,  returning,  and  lowering  the 
buckets  by  one  simple  movement. 

There  is  one  slight  ilrawback,  however,  namely,  that  an  engine 
cannot  run  psust  it,  owing  to  the  chimney  j  but  where  this  is  oon* 
side  red  necessary,  the  crane  may  readily  be  fixeil  Jtbout  3  feet 
further  from  the  rails,  and  the  coke  delivered  by  a  moveable  shoot. 

DhamMon. — Mr.  Bkvrr  (the  Chairman)  observed,  that  he  had 
Been  the  ci>king  crane  described  in  the  paper,  and  thought  it  a 
very  simple  and  efficient  plan;  the  one  objection  that  had  Imhiu 
named,  ol  not  leaving  apace  for  jiassing  along  the  line  by  the 
aide  of  the  crane,  might  proliably  be  remedies!  in  severnl  ways  if 
i^e^^niji^i  in  another  situatioiL 

Mr,  RAMSBOTTt>M  »aid  that  nbject  had  not  been  thought  of  at 
all  in  the  present  caao,  as  it  was  at  the  tenuinatiori  of  the  line, 
where  it  could  not  be  extended  beyond  the  crane,  and  that  witii 
tlie  only  one  on  the  jtUin  at  present  tried.  The  crane  had  lieeu 
found  very  couvenieut  for  use,  as  it  requin?d  very  little  f>ower  to 
work  it,  and  held  a  large  stcjre  *»f  coke  always  ready  for  loading 
the  ten^lf-rn;  it  had  been  in  eonsfetut  work  for  more  than  tw*» 
years,  with  scarcely  any  ex|>ense  for  rejiairs. 

Mr.  CowTER  thouglit  the  crjuie  wjis  well  contrived  for  the  pur* 
pose,  and  suggesteil  that  it  might  reailily  l>e  made  applicable  !*>  a 
situation  where  a  cleai'  pas-sage  wit^a  i^equired  on  the  line  past  the 
cmne  by  omitting  a  p*>rtion  of  the  buckets  on  one  sitie,  perhap« 
one-thinlj  which  would  always  allow  thtj  pissmge  of  a  ti-aiu,  when 
the  blank  side  wa.**  turned  towards  the  line;  the  stime  niiautity  of 
coke  might  be  carrietl  by  increasing  the  size  of  the  huctcts  or  tlie 
diameter  of  the  cnme.  He  thought  that  a  perfect  ct^king  cnine 
should,  if  jMiHHible,  Vjc  balanced  in  all  positions,  for  the  enginenuvu 
to  be  able  to  pidl  it  round  by  himd,  and  tike  in  a  supply  t>f  cuke 
without  requiring  a  .second  man  ti>  help;  on  the  same  principle  iw 
the  present  large  6-inc)i  wat^r  cnjLn«>s  which  Hupplieu  the  water 
with  great  rapidity  without  he!p.  This  might  be  acdimplisjhed 
by  working  the  crane  round  on  a  level  inste^ul  of  inclined,  so  a« 
tt»  be  fdwaya  balanced,  and  lifting  the  coke  up  previously  to  iXw 
level  by  other  means. 

Mr,  WooDii<iusE  thought  there  woidd  be  a  difficulty*  in  raisLug 
the  coke  by  other  means,  and  the  obUque  cnme  which  he  had 
frequently  Heeii  at  work  was  a  very  convenient  m<.Kle  of  gnidtudly 
raising  the  ct>ke  by  the  same  movement  as  changing  the  buckets. 
In  »jme  placx^  the  coke  waa  raiaed  up  at  once  trom  the  wagi»niii 
to  a  high  [ilatform,  aud  then  loaded  into  the  tenders  by  a  shoot; 
but  that  |»ian  was  not  so  convenient  for  measuring  the  coke  an 
the  cHine  with  buckets  holding  exactly  3  cwt  each, 

Mr.  Ramsbottom  observe*!  that  the  average  height  the  ooke 
ha*l  ttj  be  lifted  in  hjailing  the  teudeiii  was  only  3  feet,  aa  the 
ct^ke  W}is  alreaily  lifted  an  average  of  3  feet,  or  half  the  totid 
height  ti  feet,  in  the  process  of  filling  the  buckets  all  round. 

Mr.  CowPKR  suggested  that  ea*?h  bucket  when  loaded  on  the 
platform  might  Ihj  slung  up  or  raised  by  a  suudl  windlass,  anil 
then  hooked  on  to  the  crane  at  the  up|Kiir  leveL 

Mr.  Ramsbottom  observed,  it  would  certainly  «tore  np  more 
wjwer  in^a^iy  for  coking  the  tenders,  if  all  the  cuke  were  previously 
litted  np  to  the  full  height  6  feet,  instead  of  an  avenige  of  only 
half  the  height;  but  the  simplicity  of  the  machine  would  W 
aiimewliat  interfei'ed  with. 

Mr.  Downing  remrirkoii  that  there  might  be  r<wm  to  pass  the 
crane  by  fixing  it  a  little  t;irther  from  the  line,  and  tipping  the 
buckets  over  the  side  of  the  tender;  there  being  no  neoeaslty  he 
suppoBp*!  to  empty  over  the  centre  of  the  tender, 

Mr.  LLoyn  suggested  an  octagon  form  for  the  purpose  instead 
of  a  circle;  he  thought  the  same  plan  of  crane  would  suit  well 
for  ftUing  blaat  furnaces,  where,  as  in  Wales,  there  was  not  more 
thiiu  6  feet  to  lift  the  materials  in  many  caaea. 
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APPARATUS  FOR  PREVENTING   EXPLOSIONS    OF    STEAM-BOILERS, 

By  J  own  RoLiirsoN,  of  Brierley-hill- 
[Paper  read  at  the  Institution  of  Mechanical  Engineers.] 


The  object  of  this  ap- 
paratus is  tt*  provide  a 
flelf-acting  means  of  ek>- 
aing  the  stop-valve,  and 
opening  the  safety- valve, 
wheii  a  boiler  13  ffetting 
filiori  of  water,  thereby 
cutting  off  all  conimiuji ca- 
tion witli  the  other  boilers 
until  the  boiler  ia  agiiin 
properly  supplied  iftith 
wat-er^  and  causiug  an 
alarm  to  call  theatteutinn 
of  the  enginenian,  before 
the  water  haa  got  &c»  low 
as  to  risk  any  injury  of 
the  boiler,  preventing  at 
the  same  time  any  in- 
Ci'ease  of  the  pressure 
in  the  boiler. 

Our  engraving  ia  a  lon- 
gitudinal aection  of  the 
ap]»aratn8.  The  float  A, 
falL*  when  the  water  gets 
low  in  the  boiler,  and 
closes  the  atop- valve  B,  by 
the  Uip^>et  C,  and  opens 
the  safety-valve  D,  by 
the  tapi^et  £,  (iauaing  an 
alarm  by  the  mah  of 
fttearn  through  the  escape- 
pipe  F>  as  soin  i\s  the 
water  get«  down  to  the 
level  to  which  t lie  appara- 
tus i»  afljuKted,  without 
the  uae  ot  a  whistle. 

In  a  rauge  of  Ixtilers  working  in  connection,  It  sometimes  oecura, 
from  various  accidenuil  cnuai^a,  that  one  of  them  becomes  low  in 
the  water,  causing  danger  of  explosion,  but  with  thia  apparatus 
«uch  an  accident  is  prevente<l;  and  by  cJ<Mtng  tiie  stop- valve  and 
opening  the  escape-valve,  the  boiler  is  cut  otf",  and  prevented  from 
oansing  accident  until  properly  tiUed  with  water  again,  when  it 
I'eanmea  its  former  piaitiiin,  hb  the  stcjp- valve  then  opens  again 
JUid  the  escape- valve  cloae^a, 

Tlie  pre!*HUre  of  steam  is  prevented  from  ever  getting  too  high 
in  the  boiler  by  the  small  cylinder  G,  with  a  piston  one  square 
inch  area,  which  is  oiyeu  to  the  boiler  on  the  nndeifiide,  and  is 
loa<le<l  on  the  top  of  the  piaton-rod  at  H,  with  as  many  pounds 
weight  as  the  number  of  jxjimda  pres«ure  f>er»qnare  inch  inten«led 
for  the  limit  of  the  stemn  pi'essnre.  The  piston  lifts  these  weights 
in  succei48ion  as  the  pi'easure  ri^es,  and  at  last  lifts  the  lever  of  the 
ew.'jqje-vidve  I);  a  space  is  left  between  the  different  weights,  so 
that  tlie  f>iston  has  to  move  nearly  t*^  the  top  of  the  cylinder  be- 
fore it  comet*  to  the  fidi  jiressure,  and  by  the  continual  movement 
of  the  pist^in  in  the  cylinder  fi-om  the  ^-aiiatioiis  rif  jiressure  in  the 
boiler,  the  piston  is  prevented  from  sticking  fast^  and  is  kept 
alwa^'s  reftdy  for  action. 

The  escaj>e- valve  lever  ia  held  up  by  the  spring  catch  1,  if  it 
continues  iAi  lie  hited  beyond  a  certain  |>oint,  and  then  the  escape 
of  st<*mn  cjiimot  be  8toppe<l,  and  tlie  abum  will  continue  sounding 
uutU  the  cugineman,  returning  to  his  duty,  releases  the  valve 
lever  fr<:>m  the  e^itch,  by  puJling  the  handle  "iL 

The  whole  appanitus  is  lo^Jced  up  in  one  cast-iron  box,  so  that 
the  engineiuim  is  unable  t-o  increase  the  steam  pressure,  or  tt> pre* 
vent  the  soumling  of  the  alarm  and  the  escape  of  the  steam  when- 
ever the  water  level  is  suffered  to  get  too  low  fiT^m  any  cause,  or 
the  steAin  pivtt^ure  gets  too  high.  The  apimratua  is  connected  to 
tlie  anil  nary  stop-vidve  tixed  usnaUy  on  rxtders,  and  requiring 
onlv  an  alte ration  of  the  lever. 

t" his  appHi-ntus  has  been  at  work  for  about  two  months  at  Mr. 
Benjamin  Oil)lK>n8\  Corb\Ti*a  Hall,  New  Furnaces,  neai*  Dudley, 
and  hiis  proved  quite  satisfactory^  It  h;4s  been  triwl  fully  by 
blowing  off  the  water  fi'om  the  boiler  down  to  the  level  to  which 


ran 


the  appanttiiB  was  s^»^• 
justed,  when  it  was  al- 
ways found  to  act  com- 
pletely, and  al«o  when 
the  pressure  of  the  sttnm 
was  raised  too  high. 

Mr.  GrBBOzrs  Hdd  tliat 
the  apparatus  described 
in  the  paper  was  appHeii 
to  a  lx)iler  6  feet  dijimet*?r 
and  30  feet  long,  one  of  a 
set  of  three  boilers  at  his 
works,  and  pn»ved  quite 
satisfactory  J  it  was  found 
to  act  completely,  either 
whenever  the  water  was 
too  low  in  the  boiler,  or 
the  pressure  of  steam 
too  high,  and  effectually 
prevented  axsddent,  and 
it  appeared  not  liable  to 
derangement  The  whole 
appfinitus  might  be  hxik- 
ed  up  in  a  case  of 
modenite  size,  about  3 
feet  high,  including  the 
iloat-chain  and  wheel, 
which  would  put  it  en- 
tii-eiy  out  of  tlie  control 
of  tlie  men.  He  mlded, 
that  the  whole  cost  of 
the  apparatus  wujb  abuut 
15/.  or  m>i, 

Mr.  Ramsbottom  re- 
nmrke<l  that  a  heavy 
float  would  be  required 
to  insure  the  action  of  the  apjxaratus,  and  it  would  have  to  close 
the  etop-valve  against  the  piiessure  af  steam  in  the  btiiler. 

Mr.  KoLiiJ»oK  saiil  the  doat  was  made  large  and  heavy  t*i 
insure  cei'taiiity  of  actiotj;  hut  the  steam  from  the  other  Kiilers 
would  be  always  pressing  on  the  tf>p  side  of  the  8tf»p-valve,  anfi 
the  pressure  in  trie  Ixiiler  on  the  untler  wide  tjf  the  valve  M'as 
luwei^  by  tlie  steam  Ixbig  let  «>ff  directly  the  appfontua  acted. 


MONKLANB  SCHOOLS,   NEAR    LEOMINSTEa 
(With  an  Entfravingy  Plate  HI) 

Ths  schools  are  situated  in  a  picturesque  spot,  on  the  river 
AiTow,  near  Leominster.     They  are  erected  fi\im  the  designs  uf 
Mr.  John  Hicks,  architect,  Dorchester,  on  glebe  hind  ailjtHning 
the  cliurchyai-d,  and  will  form  with  the  chiu^^h,  when  i^storecE 
of  which  great  hopes  are  entertaineil,  a  verj'  plciisLng  < .^'  ^         i 
be  a  great  impruvemeut  to  the  parish.      The  land  W7»-- 
the  rector,  by  whoae  exertions  the  necessary  funds  w 
including  giunts   from  the   National  8<jciety  and  Coii 
Pri'v^  Cniinci L    The  cost  of  ei-ection,  inclutling  fittings, ! .  _ ..  .  .    , 
amounts  ti»  4t)(J^. 

Tlie  building  is  of  siin<latone  nibble-work  (new  red),  i^-ith  iiarh 
Bt<*ue  dressings,  frttm  Mesi5ii*s.  Eiuidell  and  Saunders*  quanies. 
The  roof  is  open  timbere<l  of  staineil  memel,  and  juiistered 
l>etween  the  i-ailers,  and  coveretl  with  pkln  tile  of  the  neigh Uair- 
hood,  the  colour  of  which,  whilst  new,  is  objecLiunHble,  but  thev 
weiT  usetl  for  the  stdie  of  economy,  Bn>sely  tiles  Ijeing  specllieA 
Tlic  achofjirooniH  are  ventilated,  and  the  chiss-niojii  wurmetl,  by 
means  of  a  chamber  in  the  back  of  the  open  fij'epLi4.'e  or  stove- 
gnite  in  the  school rcKini,  and  fresh  warmed  air  by  this  arrange- 
ment is  constantly  au])plied.  Accommodation  for  titty  childrciiii 
is  pix)videdi  the  school  is  mixed. 
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TRADE   SCHOOLS^ 

Not  rery  long  ago  we  made  some  remarka  on  the  subject  of 
bduatrial  education,  and  now  we  have  before  \u  eyideuoe  of 
progress.  Tbe  Rev.  Henry  Moseley,  one  of  tlie  Inflpectors  of 
Sohf»oK  is  a  canon  of  Briatt^l,  and  he  hfis  therefore  been  c^e^l 
n|!ic»n  by  the  Committee  of  the  Bristol  Diocesan  School  to  conHider 
the  beat  means  of  giving  efficiency  to  that  entaWishment.  So  far 
aa  we  understand,  it  waa  origiiijilly  designeil  as  sin  elementary 
-*-^ool,  but  the  progT^as  of  the  mitioual  schools  haa  to  »r>me 
ent  snperseded  it ;  and  Mr.  Moseley  proj>naes,  therefore,  as  it 
I  establifthed  for  the  b<mefit  of  education  generally  in  Bristol, 
to  make  it  supplementary  to  the  elementary  achoola,  and  to 
establiAh  it  as  the  British  Trade  and  NaWgation  School 

It  ia  su2ge0ted,  that  as  id  the  national  schools  there  are  gome 
boys  ill  advanoe  of  the  re«t,  and  callable  of  receiving  iustniction 
of  a  higher  kind,  that  there  should  l)o  uffered  to  them  a  specbl 
ooui'se  of  infltmction  of  a  prattkal  kind,  having  reference  t<i  the 
mechanical  and  manufactunDg  cjillingH,  and  the  traile  of  Bristol 
To  determine  the  specific  objects  to  which  such  a  ccmrse  should 
be  directed^  Mr.  Moseley  referred  \x>  the  Bristijl  birect45ry,  and 
counted  up  the  number  of  manufacturers,  tradeiimen^  and 
master  workmen,  the  principles  of  whose  uianufHctnring  or 
metfhanicat  pursuits  or  tnwles  require,  to  he  thorouglily  tmder- 
stoody  a  knowledge  of  certain  element-rkry  principles  of  science. 
This  Jist  was  divided  int*3  three  groiipH, 

The  first  group  Mr.  Moi^^ley  appropriates  to  the  tradea, 
eighteen  in  nnml-jer,  which  are 'connected  with  hnilding.  Thia 
branch  includes  7oO  tradetsmen  in  tlie  city,  liesides  ioumcpnen. 
Mr.  Moseley  obj^erves  that  the  department  of  twhool  instniction 
adapted  to  youths  intende<l  for  any  of  the  trjulen  conip>sing  it, 
will  be  nnden^kMx]  \\y  a  reference  to  the  *Builder*s  Price  Book/ 
He  considers  that  youths  might,  at  auch  a  schoi>l,  be  thonimghly 
foiuiliarised  with  measuring,  and  made  to  acquire  facility,  pre- 
cision, and  accuracy*  in  all  the  various  caJculationH  refen'ed  to  in 
that  book,  and  might  further  l)e  made  to  comprehend  the  priii- 
d|^les  on  which  those  ciilculations  are  founde«l  Undouht**dly, 
this  is  a  department  of  applied  or  sjjecial  arithmetic,  particularly 
tweful  for  such  a  class,  and  which  can  be  tiiught  by  any  decent 
'*"S»cher  of  arithmetic. 

Tbe  Inspector  nropoaes,  m  addition,  that  the  tads  shall  be 
tlifitFUcted  in  levelling,  geometriad  dnnR-ing,  in  taking  plana, 
and  in  those  principles  of  exfierimental  science  which  are  con- 
nected with  vcutilation  and  newenige,  and  with  the  lighting  and 
beating  of  buOdings.  With  regard  to  the  levelling^-jvlthough,  if 
there  were  the  oj)[iortimity,  that  might  l»e  tji ugh t— then?  are  few 
daoies  of  mechani<:»  t*:*  whom  it  would  l)e  immeiliately  u*^efid. 
Geometrical  drawing  and  taking  jilans  an\  however,  </  general 
utility ;  but  the  iusqiector  hax  mi^st^d  a  branch  of  drawing  which 
ia  particularly  ust^ful  to  e\^ry  claas  of  mechanics,  and  that  is 
general  ilra^ving.  For  the  building  trailes,  nnxlelling  and  the 
making  of  mfMlels  may  likewise  be  advaiiUgeoui^ly  tjuight. 
Geometry  on  the  French  system  should  Ix'  an  esi>ecial  element  in 
the  course.  Tlie  principle!^  of  exi>eH mental  and  applied  sinence 
lorm  another  essential,  and  we  presume  that  the  ladn  \vill  have 
a^;cess  to  the  demrtment  of  chemistry  attai^-hed  to  Group  C, 
though  Mr.  Moseley  d««^s  not  make  mention  of  this  circumstance. 
Mr,  Moseley  cousidersi,  that  i^-ith  such  a  eoui-se  the  youths 
conld  not  fail  to  enter  ou  the  building  tnvdes  wMh  great  ailvantage 
t0  themselves  and  t^^  the  jjublic,  a-n  compare*!  with  other  praons 
who  have  received  no  such  previous  instmction.  In  this,  we 
apprehend  the  prfjfeaaion  will  concur  with  him,  for  a.s  the  eliisses 
are  to  be  openeil  to  the  s^^ns  of  masters  and  jomiie^'uien,  the 
result  must  be  a  better  trained  chiss  of  assistantK  in  tlie  building 
tnuies,  competent  to  carry  out  the  views  and  instnictinos  of 
ajTchitecta,  It  is  to  be  note^l,  that  as  this  is  a  preliminarv  or 
nihaidiary  coui-se,  the  practiad  tmining  in  the  workshop,  wlbich 
IB  so  imp*)rtant,  will  not  be  interfered  with. 

^  3Ir.  Mosele^^s  second  Group  B,  c<:>ntain8  seventy-two  trades, 
giving  iMX-iijmtion  tj>  6<jk>  manufacturers  and  tradesmen,  and  these 
be  ranges  under  the  general  description  of  mechanical  pursuits ; 
bot  he  only  briefly  says  that  they  require,  in  order  that  the  i>rin- 
dples  on  which  they  depend  may  he  undci'stood,  an  elementary 
kiiomdeilee  of  mechanism  and  of  the  science  of  practical  mechardcs. 
We  should  «ay  that  the  instruction  should  fui-ther  embrace  draw- 
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ing  in  the  neoeaaary  branches,  geometry,  applied  arithmetic,  and 
chemistry. 

^  His  third  Group  includes  sixty-two  trades  or  manufactmres, 
g^\ing  *^>ccupation  to  3o8  manufacturers  or  tradesmen,  dependent 
upon  the  experimental  sciences,  and  m^re  particularly  uwm 
chemistr>%  of  which  he  says  that  each  1%  in  fact,  little  more  than 
an  application.  Nevertheieaa,  in  this  denartment  we  recommend 
a  genei*al  instruction  in  mathematics  ana  in  dniwing. 

A  dejmrtraent  sfjecifdlv  requisite  in  a  8eap:»rt  like  Bristol  is  a 
ftchc«jl  of  navigiition,  and  we  lament  to  say,  that  imtd  the  new 
Act  the  only  sehools  of  ua\'igation  in  England  were  Christ^a 
Hospital  and  <  riM?en\\4ch ;  but  now  the  Marine  Department  have 
established  schools  in  L(uidon  and  Liverpool,  in  the  former  of 
whieh  ai'e  3tM»  pupils,  and  in  the  latter  2tX»  pupils. 

We  cnnsidfr  it  a  defect  in  Mr.  Mosele/a  scheme  that  there  is 
no  provision  for  the  dtq»artment  of  practical  ornament  or  art. 
It  may  be  that  he  considers  this  as  nelonging  to  the  school  of 
design ;  but  when  we  look  to  the  age  of  his  pupik,  and  the 
^lesirabiljty  of  constitnting  the  schools  of  design  as  advance<l  and 
practical  schools,  it  must  be  held  desirable  to  preriare  pupils  for 
the  superior  instruction  of  the  schools  of  design.  What  is  called 
geometrical  flrawing — which  is  a  great  favourite  with  school- 
masters and  theorists — is,  when  made  the  sole  or  chief  bnuich  of 
instruction  in  design,  a  most  mischievous  instrument  of  education. 
It  substitutes  certain  conventional  mathematical  t^^pes  for  the 
grander  geometry  of  nature.  It  injures  the  training  of  the  eye, 
and  restrains  the  artistic  development,  while  it  does  not  assist 
the  mechanic. 

Mr.  Moseley  takes  a  very  moderate  view  of  the  benefit  of  the 
scheme  proposed.  He  doee  not  even  allege  that  a  knowletlge  of 
these  various  branches  of  science  is  necessary  for  carryiug  on 
the  different  trades  which  have  been  enumerated.  He  dwells, 
however,  on  the  consideration,  that  if  carried  on  in  ignorance  of 
such  braiiehes  of  science,  they  are  carried  on  in  ignorance  of  the 
principles  on  which  they  rest ;  find  that  whoever  so  carries  them 
on  misses  that  op|>ortiinity  for  the  improvement  of  his  mind, 
which  is  suppIitMl  by  the  daily  habit  of  reasoning  on  and  under- 
standing what  he  is  about ;  tiiat  he  xoissea  one  of  the  highest 
pleasures  of  which  tj^e  mind  of  man  is  capable — that  of  thus 
reasoning  and  understanding;  *JUid  that  he  is  wanting  in  that 
which  IS  a  legitimate  source  of  moml  dii^iiity  and  self-respect. 
He  relies  upon  it,  that,  taken  collectively,  these  trades  cannot 
but  suffer,  in  a  commercial  ]:H:iujt  of  view,  from  an  iffnor&nce  on 
the  part  of  those  who  cfury  them  on,  of  the  principles  on  which 
they  de|>end,  an  assertion  which  every  jirofessional  man  \i41l 
confirm.  He  says,  further,  that  it  is  impossible  but  that  new  and 
improved  processes  of  art  and  manufjicture,  and  expedients  of 
construction,  should  residt  from  auch  knowletlge;  nor  can  any 
one  doubt  this  who  knows  the  many  imprtrivements  which  are 
constantly  mafle  by  our  mfLiiulacturers  and  mechanics^ 

Speaking  of  the  %'alue  of  a  navigation  schocd,  the  Inspector 
fails  not  to  t)oint  out  how  the  I>o>^  of  the  Royal  Naval  School  at 
Gi'een'wich  having  received  previous  instruction  in  tlie  thetiry  and 
T practice  of  nautical  science,  are,  when  they  go  to  sea,  greatly 
benefitted  bv  it;  not  only  in  this,  tliat  when  they  rise  (as  many 
of  them  do)  to  be  mates  and  mastei's  of  merchant  ships,  they 
navij^^ate  those  ships  better  than  they  othen^nse  would  ;  but  that 
whilst  they  are  still  sailors,  they  are  better  ami  more  efficient 
sailore  than  they  other^nse  would  be,  and  more  contented  and 
'Willing  to  un<lergo  the  hanJships  of  a  aealaring  life.  Mr,  Moseley 
might  have  strengtheiml  this  by  reference  to  the  like  defiai-traent 
iu  C'hrists  Huspitjd.  The  experience  of  pnw^^tic^d  men  in  every 
department  is  in  favour  of  these  views.  Without  jK»intinitf  U>  the 
many  liriJliant  examples  known  ta  ail  of  us,  of  men  who  hiive 
risen  to  the  highest  ranks  from  the  working  classcH,  there  is  not 
a  workniMi  who  has  not  oljtierved  how  his  self-tatight  shopmate 
has  l)enetitted  by  the  proper  application  of  his  evening  hours.  It 
is  to  the  reeognition  of  this  fact  that  the  numerous  muchanioft* 
instittitiffns  nml  mututd  instruction  chus^e^s  owe  their  ft^nmlation. 

By  the  scheme  tis  disvitml  by  Mr.  Moseley,  the  requisite  funds 
will  be  ohtainetl  fit>m  the  existing  endowments,  fi^>m  a  gi-ant 
through  I>r,  Lyon  Flayfair  from  th«  Practical  iHsj^iartment  of  the 
Bfjaiil  of  Tnuie,  from  the  M^u•ine  I>e]*artmeut,  and  from  the 
t'ouucil  uf  EfJucntion.  The  permanent  masters  will  be  two,  at 
mmierate  salimtis.  These  will  be  trained  schoolmasters,  one  of 
whom  is  t<j  have  a  general  knowledge  of  experimental  seieuce  and 
of  practit*JiI  meclianica,  and  the  other  to  teach  the  navigation, 
mathematical,  and  mechanical  drawing  classes.  A  young  archi- 
tect or  sur^^eyor  will  be  employed  to  give  teclmological  knowledge 
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to  Claaa  A;  and  oooasicinal  asaUtance  of  the  like  kuul  will  be 
obtained  from  mechauia*  or  other  ixtmpeteiit  persons,  A  yoting 
engineer  will  be  found  very  uaeful  in  C'laas  C.  There  are  very 
m&uy  young  prufei4Bi<>nal  men,  biding  their  time,  who  wiD  he 
glad,  for  II  very  moiierate  fee^  to  give  the  re([uire<J  <>ccaaiDnal 
inatnictioiif  loolcLng  to  the  office  aa  one  of  honour  and  practice, 
imd  not  of  emoiumeut.  The  charge  to  the  boys  is  very  projierly 
fixed  at  a  very  mixierate  mte— ijixijenoe  jier  week  for  the  aona  of 
workmen  and  ehamlwr  masters,  and  one  shilling  j)er  week  for  the 
tions  of  [>er^ina  above  that  grade.  Facilitieg  wiB  be  given,  under 
oartain  cireumi^taticefl,  to  att-end  during  only  one-hiUf  of  the  day, 
$sid  hereafter  evening  claHsea  will  be  estahliahed.  It  ia  held  out 
that  pupiJ  teachers  wUl  he  appointed  hy  government  endowment, 
and  encouragement  be  given  to  national  sehooi  acliolara  hy  giving 
them  eihibitiona  of  11  a  year  in  the  trade  sehonh  We  are  gWl 
to  see  the  school  ejrtablijshment  ia  put  onannxlerate  flcale,  and  we 
tincerely  hope  the  experiment  will  be  encouragedi  and  prove 
■ucceaxful* 


APPLICATION  OF  PAINTED  GLASS  TO  BUH.DINGS 
IN   VAEIOUS   ST\"LES  OF  AKCmTECTUllE. 

By  Charles  Wikston. 
[lUad  at  the  Royul  Institute  of  British  Architectit,  Nov.  2%th,  1853.] 

I»  comiK)»ing  thia  paper  on  Painted  Ghuja  \iith  reference  to  its 
emj)lo)Tneut  in  iiuildiags  in  various  styJea  of  architecture,  I  have 
endeavouretl  as  much  aa  poaaible  to  *keep  in  mind  the  practical 
objecta  of  this  8*>ciety.  Many  matters^  tliei'efore,  of  interest  to 
the  antiquary  will  \vd  passed  unnotic*?d,  or  with  a  brief  allusion 
to  them — my  object  miug^  aa  far  as  I  anj  able,  to  supply  an 
answer  to  the  cpiestion,  What  is  the  kind  of  painted  glass*  best 
suited  to  a  building  of  a  given  charjicter  ? 

On  a  question  so  wide  and  complicatod,  it  is  not  only  natoral 
tliat  very  different  opinions  should  exist,  but  eitremely  difficult 
to  ascertain  which  ts  the  moat  correct  The  imwlequacy  of 
huiguage  to  exi>ress  ideaja  so  subtle  as  thow?  of  which  qufstiona  of 
t««te  are  comjxwed,  mucit  ever  be  an  insuperable  obstacle  to 
bringing  questions  of  t»'Late  to  a  certain  determimition  by  argii- 
lueDt ;  a  coudderation  which  ia  condeuinaUiry  of  the  iiit>tlem  vice 
of  dogmatising  upon  such  subjects*  And  the  miture  of  the  only 
remaining  tribunal — the  concurrent  opinion  of  men  of  tafttc-^ 
that  is,  of  men  who  have  given  their  attention  to  such  matterw, 
and  whoae  views  are  respected  by  others  engaged  in  the  sajiie 
pursuits— of  itself  sanctions  a  great  latitude  of  sentiment.  The 
feeiu^ni  and  habits,  the  education  and  temperament  of  individuals, 
even  their  natiiral  appreciation  of  form  or  colour^  all  insenaihly 
influencing  their  opinionB  on  a  subject  res[>ecting  which  Ihei^ 
exista  no  definite  stantiard,  I  am  therefore  very  far  from 
eUiming  any  sort  of  infallibility  for  the  views  1  am  about  Uy 
submit  to  your  considemtioa— views  which  I  shall  attempt  to 
ifU|Fport  rather  by  calling  your  attention  to  objecta  with  which 
you  are  already  familiar,  than  by  ehiborate  argument 

The  variety  of  buildings  wldoh  may  require  to  be  decorated 
with  painted  glass  ia  great.  Some  are'  in  the  (Ireek  or  Palkdian 
styles  of  architecture,  others  are  in  the  Gothic  styles ;  and  e/udi 
building  may  be  more  or  less  grave  or  solemn  in  its  aspect  than 
others  of  lU  class.  Such  differenoea  in  the  buildings  demand  of 
oourae  coiTesponding  differences  in  their  painted  windows.  But 
before  entering  u|K>n  this  topic,  it  will  lie  ocmvenient  to  declare 
what  I  believe  to  be  the  beat  subjects  for  glawa  }minting,  and  the 
l>e8t  mode  of  exeoutmg  them.  With  regard  to  the  mocie  of 
execatiDg  glass  paintinga,  I  will  recall  your  attention  to  a  paper 
which  I  read  here  about  a  year  ago,  on  the  Metho«Js  of  Painting 
upon  GIms,*  In  which,  afteV  stating  that  there  were  three  distinct 
modes  of  executing  glass  paintings — ^viz.»  by  the  numiic  method, 
in  which  the  local  colouring  of  the  picture  Is  prmiuced  by  menus 
of  glass  coloured  in  its  manufacture,  the  shadows  and  outlines 
only  being  execut*'d  with  an  enamel  colour;  by  the  mamel 
method,  in  which  thu  Ci.h  Miring  of  the  design  is  effected  by  using 
enamel  colours ;  and  by  the  momic  enamd  methtxi,  by  wliicli  the 
colouring  of  the  picture  is  produced  by  a  combiuatiou  of  the  two 
former  methods,^ — ^I  concluded  that  the  mosaic  method  was  the 
beeti  because  it  was,  from  the  nature  of  the  thing,  more  fiivonr- 
able  than  either  of  the  othera  to  a  display  of  the  translucent 
cjuality  of  glass,  and  consequently  of  its  brUliant  and  |>owerful 
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oolotuiB;  whilst,  at  the  same  time,  it  afforded  the  means  of 
executing  works  as  highly  pictorial  as  the  windows  of  the 
transepts  and  north  chapel  of  Brussels  Cathedral — ^works  which 
maintain  their  superiority  in  point  of  effect  when  compared  with 
a  aeries  of  lat-er  examplea,  including  some  of  the  most  beautiful 
specimens  that  modern  contineutal  art  can  boast  This  oondu- 
aion — for  the  souudueHs  of  whicli  I  must  refer  you  to  the  paper  I 
have  named,  and  to  the  works  of  art  therein  mentioned — will 
ectniiDe  our  inquiry  to  what  are  the  subjects  best  adapted  for 
representation  in  glass  paintings,  executed  according  to  the 
mosjuc  metlnxi. 

These  suljjects  may  be  divided  into  the  following  dasses : — 
Patterns,  similar  to  tliose  used  thn:»ughout  the  mediieval  period, 
and  which  usually  coni^ist  of  ornamental  work  in  wliile  ghui^ 
but  sometimes  of  scndlrt  i\{  foliage,  either  white  or  coloured,  on  a 
coloured  ground.  Pictures*,  where  the  objecta  are  represented  Ai 
seen  in  one  plane,  as  in  a  baH-relief— auoh  as  we  see  in  the 
paiuted  windows  of  the  12th  aad  Lith  centuries ;  and  pictures, 
where  the  objecta  jire  represented  as  occupying  sevei-a!  piarji  ,  ^ 
in  natiu*e — such  as  we  meet  with  in  the  painted  windows  i 
first  half  of  the  I6th  century ;  and,  of  coiu^e,  comp^i&itions  ooLi.n;.^L- 
ing  entirely'  of  sufh  |>attem8  or  pictures,  f)r  iMuily  of  patterns  and 
partly  of  pictures.  To  avoid  any  jjoasible  misconception,  I  should 
perhaps  here  state,  that  any  reference  to  mediieval  examples 
in  this  jmper  is  made  only  for  the  purpose  of  illustration,  and 
not  with  any  intention  of  conveying  auy  impression  that  they  are 
fit  objects  of  imitation.  Most  valuabhj  hint«  are  doubtless  to  be 
obtained  from  an  enlightene<i  examination  of  such  examples; 
but  before  we  think  of  C4:>pyiug  them,  we  ought  to  be  quite  sure 
that  they  are  worth  copying  \  anil  I  will  unite rtake  to  say,  that 
not  one  ancient  example  of  painted  ghiss,  except,  |>erhapa,  thoee 
conaiating  of  patt**ru  work,  can  be  cfjnsidere<l  fis  a  i>erfect  moiiel 
for  imitation.  All,  with  the  tricing  excepti<jna  I  have  named,  of 
whatever  date,  are  defective  in  one  way  or  another,  either  in 
composition,  drawing,  or  general  effect.  Even  the  finest  cinque 
cento  examples,  which,  taken  collectively,  are  perhaps  of  aU 
ancient  examples  the  least  open  to  criticism,  were  done  at  a  time 
when  the  human  figure  was  but  imperfectly  understood  by  the  glass 
painters.  And  with  regani  to  the  oflen-expressetl  notion,  tfi^tit 
IS  better  to  submit  to  copies  of  mciliieval  examples  than  trust  to 
n«Kleru  invention,  permit  me  t^  say,  that  a  more  unjust  imputa- 
tion against  tlie  taste  and  skill  of  the  19th  centviry  never  was 
made,  or  a  more  complete  apjlogy  conceived  for  mdolence  Mxxdi 
incapacity*  Whose  fault  ia  it,  I  woidd  ask,  that  low  art,  at  least 
in  regard  to  glass  painting,  should  seem  tol»c  almost  inseparably 
assocmied  with  what  are  calle^l  chiu-ch  principles  of  arch iteeture  I 
Are  not  the  pitrons  of  the  art  to  blame  for  indolently  acquiescing 
in  and  sanctioning  a  mere  system  of  copying,  because  they  have 
not  sufficient  energy  to  study  glass  jwunting  thoroughly,  and 
make  themselves  acquainted  with  its  principles?  We  may 
dej^Hiud  on  it,  if  glasw  [Muntiug,  or  I  may  say  art  in  general,  had  a 
practical  bearing  on  the  afilura  of  life,  inst^'^1  of  only  furnishing 
a  me^uis  of  amusement,  we  should  no  more  hear  of  currency  lieing 
given  to  such  doctrines  resj^iecting  it»  than  we  now  heai^  engineer* 
a<lvocating  our  going  back  to  the  aiugle-condensing  steam-engine, 
or  travellers  by  nulway  yearning  for  a  return  to  the  old  horae- 
tmcks. 

The  f>attem8  to  which  I  have  alluded  do  olmously  comply 
with  the  conditions  of  the  mosaic  methi«l  in  the  fullest  and  sini- 

Slest  numiier ;  for  the  brilliancy  of  the  glass  is  altogether  unaub- 
ued  in  these  works,  and  the  mechanical  construction  of  the 
window  is  in  harmony  T»ith  their  design — the  leadwork  connect- 
ing the  pieces  of  gla«s  either  ft)i-nii©g  an  integral  part  of  the 
pi.tterUj  or  else  actually  constituting  the  pattern  itself  I  may 
illustrate  my  meaning  by  a  reference  to  fiuniliar  examplea,  such 
as  the  Five  Sisters  i\i  York,  and  tlie  geometrical  pattern  work 
executed  in  white  glass,  ao  common  in  the  ITth  centur)',  ])artic 
larly  on  the  eontiuent 

Turning  from  these,  the  works  which  next  appear  the  most 
completely  and  simply  to  comply  with  the  conihtions  of  the 
mosaic  method  are  the  pictures  of  the  12th  and  13th  centuries; 
for,  of  aU  pictures,  these  ailmit  of  the  employment  i 
of  the  most  powerful  hue^  antl  the  least  diminish  its  br 
Here,  also  the  leadwork  is  made  conducive  to  the  effect  ( 
design.  It  L^  tnie,  that  in  the  cinqueoeuto  style  we  meet ' 
pictures  in  which,  as  in  a  bas-relief,  idl  objects  are  represented  i_  . 
occupying  one  plane  as  effectively  as  in  a  picture  ot  the  earlier 
period ;  but  in  no  glass  j«untings  is  the  bas-relief  prinrfple  of 
representation  effectively  carried  out  with  so  much  Hmpiicity  as  in 


the  pictmt^a  of  the  12tli  and  13th  oenturiee.  This,  I  apprehend,  is 
omiig  uo  le«»  to  the  nature  of  the  gla«a  of  which  thete  works  are 
foruie^l,  than  to  the  composition  of  the  picture.  This  glaaa,  when 
compared  with  the  glass  u»ed  in  later  times,  is  remarkable  for  it« 
apparent  solidity — a  quality  which,  without  seneibly  detracting 
from  the  brilliancy  of  the  ^la^  imparts  gre^t  depth  and  rich- 
neaa  to  its  hiiea.  Hence  the  artists  of  that  e^rly  jjeriod  were 
able  to  leave  large  breadths  of  g]aBS  in  their  pictures  nnincnm- 
bered  with  any  enamel  colour — with  whic^h,  in  the  moFMiic  style, 
aa  I  have  alreii/ly  informed  you,  tbe  painting  of  tlie  picture  is 
p«*riormed — without  incurring  the  risk  of  producing  a  weak  or 
flimsy  effect  We  all  are  aware  of  the  fact,  that  the  aliielda  of 
nmiB  and  the  ]>anel  grounds,  which  in  later  years  were  ao  pro- 
fusely adorned  with  diaper  jiatterns,  executed  with  the  enamel 
>wn  jmini,  are  in  the  works  of  this  period  nsu/dly  left  quite 
in — the  aji^lata  appearing  to  rely  for  effect  on  the  tone  and 
ihncfw  of  the  material  itftelf  8€>  we  perceive,  on  examining  a 
lire  in  any  one  of  these  early  pictures,  that  whilst  the  deepest 
ini  are  represented  in  the  eimpleet  manner  by  optique 
and  the  anadowa  in  half- tint  by  a  slight  wash  of  enamel 
^  the  proiK>rtion  of  the  glass  left  quite  clear  for  the 
jh  lights  i^  much  larger  than  in  later  glaaa  f>ain tings.  That 
such  a  aimple  mo*lo  of  execution,  if  applied  to  a  more  j>ellucid 
and  watery  material,  must  necessarily  pnwluce  only  a  poor 
:\\  '  "''■  effect,  may  In*  learnt  frfun  the  m«cKlem  copies  of  1 3th 
'  lj^.     B ut  T\i t h o u t  c J w ell in^  o tj  th is  j m iint,  n\i  1 1  call  your 

«iiriin'..j  to  the  comi>ositii>n  of  a  12th  or  13th  century  picture,  aa 
of  itself  insuring  distinetne3s  without  the  ai<l  of  any  great  breailth 
of  abadow.  This  is  simple  enough :  it  com^ista  iu  arranging  the 
figures  in  one  line,  usually  on  a  bar  croaking  the  picture ;  in 
keeping  the  action  of  the  figures  as  much  &m  |^MissiV»le  in  the 
direction  of  the  plane  of  the  picture,  and  in  insnkting  and  sepa- 
rating the  figures  by  the  grt^und  of  the  picture — a  treatment,  as 
you  perceive,  corres|x>nding  with  tliat  of  an  antique  Iwis-relief 
And  since  this  treatment  is  in  genend  more  intelligibly  carried 
oat  in  the  earlier  examples,  I  thmk  we  may  venture  to  ascribe  it 
to  the  fuller  influence  of  classical  art  at  an  early  periml  of  glass 
painting.  In  aridition  to  this,  as  a  general  rule,  the  colouring  of 
the  figures  is  kept  lighter  than  that  «>f  the  ground  of  the  panel. 
Of  course  these  remarks  are  tlerived  from  an  examination  of  a 
great  many  examples,  I  mentiun  thin  lieaiuse  I  coidd  easily  con- 
tradict almost  every  one  of  them  by  a  reference  to  particular 
works.  It  is  from  a  majority  c>f  specimens  only  that  a  general 
principle  is  to  be  collected.  The  subjects  to  which  I  have  just 
alluded  are  necessarily  chajucteriaed  by  a  certain  archaic  formality, 
ju-ising  from  the  Btifftiess  of  the  colotiriiig,  and  the  simplicity  of 
the  design  and  execution. 

I  have  now  to  dii-ect  your  attention  to  subjecta  of  another 
daas,  m  remarkable  for  their  tvietorial  effect,  I  mean  the  picture 
glass  paintings  of  the  first  half,  or  more  correctly,  of  the  second 

auart^r  of  the  16th  century.  These  works  are  in  many  respects 
!ie  very  oppoaites  to  those  just  descrilied.  Their  colouring  is 
luirmonious  rather  than  rieep,  and  they  are  highly  finished — 
peenliaritiea  which  I  could  show  to  be  connected  with  the  natiire 
of  the  glass  employ e<l  in  these  works,  which,  without  being  as 
flimsy  and  pellucid  as  oiilinary  modem  ghiss,  is  yet  very  inferior 
depth  and  richness  to  tlmt  of  the  12th  and  13th  ♦centuries, 
"  these  works  will  be  found  to  c<'nq>ly  i^'ith  tlie  eciuditiona  of 
method,  after  mftkiug  allrwance  for  their  different 
idly  with  the  works  «>f  the  12th  and  Kith  centuries; 
1  ^hall  be  able  to  pruve  that  they  ai-e  entitled  to  equal 
Their  comj)i>«ition  is  various,  consisting  sometimes, 
i'Uivv^  of  the  12th  and  13th  centuries,  only  of  a  line 
a  single  plane;  but  more  commonly  of  a 
/  figures,  it  is  true,  but  which  in  ptais  recede 
im*  the  eye ;  the  figures  not  unfrequenHy  tx^cupying  in  plan, 
?  arc  of  a  semicircle,  as  in  some  of  KAphael's  designs;  and 
beyond  the  figm^es  some  distant  object  is  usually  i^presentecl, 
iuch  ai)  the  *»ky,  or  a  landscape.  The  piclure,  therefore,  is 
designed  on  the  principle  of  representing  depth,  ainl,  in  the  best 
examples,  hi  executed  m  such  a  manner  m  to  produce  the  effect 
f^  depth.  The  means  res<>rte<l  to  for  this  punwae  are  veiT  simple. 
Fimt  may  be  uoticeil,  the  choice  of  Buch  tiubjects  aa  ai*e  capable, 
w:  '  violation  of  pn>lmbility,  of  being  i-epreeentad   in  a 

g.  severe,  if  not  harsh  msinj\er :  thus  a  laudscafj^,  or  a  eea 

pit'o",  tt  iuil  idea  of  which  cannot  be  conveyed  without  representing 
the  graihuited  tints  and  soft  outlines  of  nature,  was  never,  at  this 
period^  selected  as  the  principal  subject  of  n  gla.**a  painting.  On 
t^  oootmry,  when  a  landscape  background  is  adqpt^  it  is  uaed 
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merely  aa  an  Acoesrory,  to  »et  off  and  relieve  a  gmup  of  fb«^ 
ground  figures,  in  which  all  the  interest  of  the  composition 
centres.  And,  secondly,  we  may  remark,  that  all  the  ol>jecta  in 
the  picture  are  repre«ent-ed  as  if  they  were  seen  under  the 
influence  of  broad  sunshine — a  mode  of  ti^atmeut  the  most 
favourable,  not  oidy  to  a  display  of  bright  lighta  and  sharp 
decided  shadows,  but  to  the  general  tnmsparency  of  the  picture, 
it  being  possible  by  this  means  to  Beparnte  the  various  objects 
from  eacn  other,  without  having  recourse  tc»  extensive  masses  of 
ahfidow  or  concentration  of  light,  the  use  of  which,  however  effec- 
tive in  the  works  of  Bembrandt  and  other  oil  painters,  is  wholly 
unsuitM  to  tlie  conditions  of  glass  painting,  on  account  of  its  very 
limited  scale  of  transri>arent  shade.  The  heaviness  resulting  from 
the  adoption  of  the  opposite  principle,  of  concentrating  the  light 
in  the  middle  of  the  picture  and  keeping  the  rest  in  comparative 
obscurity,  is  shown  in  the  upper  subject  of  the  west  window  of 
Xew  College  Chapel,  Oxford,  and  in  the  west  window  of  Mag- 
dalen CoUege  Chapel,  and  in  a  variety  of  modem  works ;  and  the 
superiority  uf  the  sunshine  principle  l)ecome8  apparent  on  com- 
paring these  works  with  others  in  which  it  is  adopted,  as  the 
windows  of  the  North  Chapel  of  Bnissels  C^thedml,  those  of 
SL  Jacques  Church,  Liege,  or  the  ^^indows  of  Lichfield  Cathe- 
dral, 

A  glance  at  the  drawings  on  the  wall,  of  portions  of  the  glaw 
at  Brussels  and  Lichfield  will  explain  my  meAning  better  than 
any  words  I  can  employ.  We  there  see^  that  tlie  figures  are  cut 
out  from  the  background,  and  the  architecture  from  the  sky  or 
landscape^  as  muen  by  the  opposition  of  light  and  shade,  as  by 
the  local  ooloura;  and  thus  tne  crispness  and  cleameBs  of  a 
sunshine  effect  is  not  only  highly  conducive  to  the  brilliancy  of 
the  window,  but  is  most  favourable  to  the  ctmceAlment  of  the 
leads,  which  form  part  of  and  are  wholly  lost  in  the  sharply 
defined  shadows  witn  which  the  foreground  objects  are  bounded, 
and  even  in  the  background  are  on  a  close  view  not  unfreciuently 
absorbed  in  the  colouring,  but  at  all  events  paas  unobserved  in 
the  general  crispneas  of  the  picture,  when  it  is  viewet^l  from  Jhe 
proper  distance.  Of  course  I  am  not  8j>eaking  of  the  broad 
moaem  lead,  used  in  repairs  of  old  glass,  but  of  the  ancient  le4id!t 
themselves,  which  never  until  almost  the  l^eginning  of  the  17th 
century  exceeded  /^^-inch  in  width.  In  cinquecento  glass  paint- 
ings therefore,  the  lead  work  forma  an  integral  part  of  the  deei^, 
equally  as  in  a  12th  or  13th  century  picture.  And  these  works 
also  evince  a  thorough  compliance  with  the  mosaic  system  in 
preaerving  the  transluoent  qualities  of  glass.  A  cinquecento 
glass  picture,  notwithstAndiujo:  the  power  of  its  shadows  antl  high 
finish,  which  entirely  save  it  from  tlie  charge  of  weakness  or 
poverty,  is  still  a  brilliant  and  diaphanous  glass  picture ;  owing, 
partly  to  the  crisp  treatment  alluded  to,  ptirtly  to  the  care  taken 
to  leave  considerable  portions  of  the  glass  (though  not  such 
relatively  large  portions  as  may  be  seen  in  the  works  of  the  12th 
and  1 3th  centuries)  unencurabered  with  enamel  brown.  But 
without  going  ftirther  into  the  minutiae  of  the  >iubject,  I  will  ask 
any  one  accustomed  to  compare  glass  paintings  of  ditferent  dates, 
whether  in  any  so  high  a  pictorial  effect  has  been  produced  with 
so  little  diminution  of  brilliancy,  as  in  the  works  of  the  second 
quarter  of  the  16th  centuiy? 

You  will  perceive  that  m^m  this  Hummary  1  have  omitted  all 
notice  of  glass  paintings  of  the  14th  and  15th  centuries.  I  have 
done  BO  from  a  conviction  that  the  uetutfst  appi^»aeli  to  an  artisti- 
cally flat  style  of  representation  is  to  be  found  in  the  works  of 
the  12th  and  13th  centuries;  and  that  the  nearest  approa<;h  to  an 
artisticidly  rotund  style  of  reptvAentiition  is  tf3  be  found  in  the 
work*  of  the  secoufl  quarter  of  the  16th  centur)^:  and  that  there 
is  notlung  to  choose  between  a  really  flat  imd  a  really  rotund 
stvde.  At  first  sight  there  is,  I  admit,  but  little  difference  between 
a'l3th  century  and  a  14th  centur^^  picture,  in  jioint  of  composi- 
tion ;  but  a  closer  examination  geiierally  brings  to  light  various 
minute  ^lifferences,  tending  to  show,  either  that  the  artists  of  the 
14th  century  were  already  contemplating  a  change  from  flatneas 
to  rotundity  of  representation,  or  that  they  did  not  strictly  adhere 
to  their  predeoesaora*  rules  for  ensuring  distinctness  in  a  flat 
style.  Tlie  inconsistency,  not  unfrt*quently  seen  iu  works  of  the 
I'ith  century,  of  representing  the  figure  in  relief,  but  omitting  to 
indicate  the  recess  of  the  niche  iu  "V^diich  the  figure  is  8upp*>aed  to 
stand — a  mistake  which  perhaps  arose  fn>m  imitating  in  glass  too 
literally  the  designs  of  ancient  goldsmiths*  work,  where,  aa  every 
body  knows,  embossed  figures  are  often  stuck  on  a  flat  ground, 
having  architectural  fonus  drawn  in  outline  upon  it — is  rei>eiited 
and  exaggerated  in  pictures  of  the  14th  century,    Indeetl,  most  of 
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tlie  14th  century  groups  that^  acoording  to  the  iisxlbI  f^oAhioD  uf 
the  day,  are  surmounUMl  with  ahrine  work,  look  just  like  groupa 
painted  nn  flat  |^«U2els,  fringed  by  way  of  ornament  with  spirea 
lUuJ  crockets ;  so  cijmiiletely  dues  the  apparent  flatness  of  the 
canopy — rendered  no  doubt  more  conspicuous  by  the  increased 
elaboration  of  itn  detaik — correspond  with  the  flatntssa  of  an 
oitlmaty  panel  And  the  figures  themselves,  owing  partly  U}  the 
increaaed  nreadth  of  their  draperiest,  inatt*?rition  to  the  piinciple 
of  insukting  them  by  mean*  of  the  gi\>und  et>lour  of  the  panel,  and 
a  bad  selection  of  the  colours  of  the  drajK^ry,  certainly  do  not  in 
general  appear  at  a  disbmee  ro  distinct  aj*  the  figures  in  a  13th  cen- 
tuiT  ]jictiire.  I  theretore  eamiot  but  regimi  the  1 4th  eentiyy  style 
of  glass  painting a^  interior  to  the  13th,  and  the  15 th  eentur)^  style 
as  inferior  to  that  of  the  14th.  The  15th  century  was  evidently 
pttssetl  in  the  effort  to  get  out  of  a  flat  style  of  rep^ei^entation  into 
a  rotund  one.  It  i«  true  tliat  all  the  pictureit  of  this  pericxl 
appeal*  to  l>e  flat,  but  they  are  flat  in  effect  only,  and  not  on 
pruiciple ;  their  flatne^is  is  the  result  fjf  imljecilit)',  not  of  design. 
They  are  designed  as  much  on  the  principle  of  depth  as  a  cinque 
cento  glasa  painting,  but  they  do  not,  like  it^  prmluce  the  efi'ect 
of  de^th,  because  their  dewiguers  were  ignorant  of  the  rae-iiiiB  of 
attaining  the  desin^d  result.  As  in  a  eiucjueceutu  ghma  })aiiiting^ 
HO  in  one  of  the  loth  century,  the  tigurea  are  not  unfrequently 
arrange<l  on  the  arc  of  a  semi  circle,  and  ai^e  not  cut  out  or 
separated  from  each  other  by  stiff  colour.  And  that  the  intention 
was  to  repreiient  depth  is  plain  fixim  the  reprevseutation  of  diHlimt 
objects,  of  sky  aud  laudscajje,  ctJoureil  witli  considerable  regjutl 
ti>  the  hues  of  nature;  but,  contrai-y  to  the  practice  of  the  cinque 
cento  artiste,  the  shadows  are  sometimes  iiuspla^^d,  luid  are 
always  too  weak ;  iind  the  gradations  of  colouring,  though  such 
gradations  might  have  been  aa  easily  made  i^  iu  ciuqueceuto 
work — the  nature  of  the  materiid  being  the  sawie  in  both  ca^^es — 
are  not  siifliciently  attended  to.  Hence  the  glass  picturea  of  the 
15th  century,  beautiful  as  they  sometimes  are  in  detail,  rtjmind 
one  m  general  of  aii  luaemblage  of  court  cards.  They  frequently 
produce  no  other  effect,  even  at  a  moderate  distfince,  than  that  of 
A  mosaic  cum|Xised  of  strangely-shapetl  piet^ea  c»f  glaiw  of  varioua 
ooloura.  I  think,  therefore,  that  we  may  leave  the  works  of  the 
14th  and  15th  centiiries  tia  chiefly  inteR^sting  to  the  antiquury. 

Having  thus  indicated,  as  briefly  iia  I  could,  the  sort  of  subjects 
which  a[Ji>ear  \4j  he  mrjst  suited  for  gUuss  j*ain tings,  I  will  endear 
voiii"  to  show  what  sort  of  glass  paintings  are  bei^t  suited  for  jjar- 
ticular  buildings.  And  here  the  real  difficulty  of  the  subject  may 
be  gaid  to  commence ;  for  since  no  example  of  conteraponiry 
gkzing  is  to  be  fouud  in  any  buOding  earlier  tlian  the  middle  ages, 
it  hi  only  by  analc»gy  that  we  caii  arrive  at  the  tituess  of  jmnted 
glass  for  classical  buildings,  if  we  i^ely  on  experieace  as  a  guide ; 
and  in  a  matter  of  this  wort,  I  fear  thei'e  Is  no  guide  so  trusts 
worthy  as  exjierience.  It  will  be  admitted,  I  apprehend,  that 
the  earlier  Gothic  styles  are  more  severe  in  thtir  ai-chitectural 
elmracter  than  the  lal4?r  ones ;  and  I  think  tliat  you  w^ill  likewise 
admit,  on  reflection,  that  the  ghiss  most  in  harmony  with  Gothic 
buildings  in  the  Norman  or  t^rly  English  styles,  is  tliat  of  the 
12th  and  13tli  centimes.  I  have  trietl  for  a  long  time  past  to 
diaoover  tlie  reastju  of  this  conformity,  and  have  ftrrived  at  the 
OOUclusion  that  the  harm r»ny  between  the  paint-ed  T^indows  and 
the  ai'chi lecture  dej^ends  far  more  on  the  colouiing  of  the  windows 
than  on  their  design.  I  have  often  con  tern  plutetl  the  general 
effeset  of  13th  century,  of  16th  century,  and  even  of  ilith  century 
mtut^  glaaa,  in  the  windows  of  a  Nonnan  or  e^trly  English 
l>uilding,  from  a  diatanoe  too  great  for  admitting  of  my  mjilciug 
out  the  design  with  any  degree  of  distinctness,  and  have  inviui- 
ably  observ^ed  that  the  colouring  of  the  earlier  ghuss  most  fiecoriled 
with  the  charjtcter  of  the  architecture,  wnd  that  the  luinnony  waji 
the  same,  whether  the  windows  were  alnitist  eutirel}'  formed  of 
white  glass,  like  the  Five  Sisters  at  York,  or  were  richly  ctiloui'e^l, 
a**  at  lijurges  or  Cantorbury,  As  mi^ht  have  been  expected,  I 
have  not  met  with  the  same  opportunities  of  contnisting  the  effect 
of  1 3th  century  paintetl  gla^s  with  tliat  of  the  loth  or  Hith  cen- 
tury, in  reference  to  its  harmony  with  the  architecture  of  tlie 
16th  century,  but  such  eiiierijneuts  as  I  have  heea  able  to  make 
Iiave  tended  to  crcfite  an  impression  ou  my  mind,  that  the  gla^ 
painting^t  of  the  15th  and  liMh  centmiew  do  luumuniwe  moreoom- 
pietely  with  the  clmriicter  of  the  ardiitectuiie  of  the  loth  century 
tluin  the  glnaa  paintings  of  the  13tlh  However,  withtmt  pn^saiiig 
the  laat  point,  I  will  ventm^e  to  express  a  tiiin  lielief  that  the 
Cf»hmring  of  a  16th  ceutur)*  glass  jiainting  does  hanuonise  better 
with  the  character  of  a  builtling  in  tlie  lienaisuance  style,  than 
that  of  a  13th  century  glass  pointiiig. 


In  the»e  conclusions  I  would  beg  you  to  observe  tliAt  I  luivo 

been  influenced  by  the  general  efliect  of  the  glass  painting,  ratlier 
than  by  its  force,  because  I  have  remark e<l  tliat  g^xid  ciiiquecseuto 
glai^a  paintingH,  which  aie  haidJy  if  at  idl  inferior  in  power  to 
early  English  ones,  do  not  in  general  harmonise  with  I3tli  century 
buildings  so  completody  its  the  windows  of  tlie  I3th  cent\u->\  The 
inference  I  draw  fn>m  tliese  ex^Hjriuieuts  is,  that  there  is  an 
analogy  between  the  colouring  of  12th  and  13th  oenturj'  windows^ 
and  buildings  remiu-kable  fur  the  gravity  and  solemnity  of  their 
appearance.  And  this,  wlien  the  nature  ol  the  colouring  of  tbeee 
windows  is  anjdysetl,  will  I  think  be  fouml  to  acot»rd  with  Sir 
Joshua  Beynoldi*  vitsws*  He  sjiya  iu  his  4Lli  discourse,  **witJi 
resjiect  to  colouring,  thuugh  it  may  apjiear  at  tirat  a  part  of 
painting  merely  mechaniad,  yet  it  still  htu^  its  rules,  and  those 
grounded  on  that  presiding  principle,  which  regulates  both  the 
gi*eat  and  the  little  in  the  study  of  the  paint<jr  By  this  the  first 
efl'ect  of  the  pictm-e  is  pi-oduceil,  and  asi  this  is  performed,  the 
spectator,  as  he  walks  tlie  gallery,  will  stop  or  pass  along.  To 
give  a  general  aii*  of  grandeur  at  firet  view,  all  trifling  or  artful 
play  of  little  lights,  or  an  attention  to  a  variety  of  tints,  is  to  be 
avoided.  A  quietnew*  and  simplicity  must  i^igu  over  the  whole 
work,  to  which  a  bn:«ultli  of  uniform  and  simple  colour  will  very 
much  contrihute.  Grandeui"  of  etitict  is  prwiuced  by  two  ditfereat 
ways,  which  seem  entirely  oppot*ed  to  eiuAi  other.  One  ia  by 
reducing  the  colours  to  little  mure  than  chiiUNiMiiscuro,  which  was 
the  piTictice  of  the  Bolognian  Hchools,  find  the  other  by  making 
the  ct^loui-s  veiy  distinct  and  forcible?,  Much  im  we  soe  in  those  of 
Rome  iunl  Floi-enee*  But  still  the  presiding  principle  of  both 
those  mimners  is  simplicity.  Certainly  nothing  can  be  more 
simple  thim  monotony:  and  the  distinct  blue,  red,  and  yellow 
coloiii>i,  which  we  see  in  the  drajjeiiei*  of  the  lioman  and  Floren- 
tine schools,  though  they  have  not  tliat  kind  c*f  harmony  which 
is  produceil  by  a  variety  of  broken  and  ti-anspai-ent  coloui-s,  h&ve 
tljat  eti'ect  of  gi-anduui-  which  was  intoudeil.  Perhape  these 
distinct  colours  strike  the  nund  more  forcibly,  from  there  not 
being  luiy  great  uniou  l»etween  them  ;  as  miu*tial  music,  which  la 
intended  to  i-ouae  the  nobler  passions,  has  it^  et!ect  from  the  sud- 
den and  sti-ongiy  mai-ked  ti-ansitions  from  one  note  to  another^ 
which  that  style  oi  music  requires;  whilst  in  tliat  which  is 
intended  to  move  the  softer  piu?jsii*n8,  the  notes  imi>ereeptibly 
melt  into  one  another*"  Now  if  we  compare  the  colouring  of  a 
13tJi  century  glai*a  iiaiiiting  with  that  of  a  cini[ueoento  one,  we 
perceive  tluit  the  colouring  of  the  foiiner  consists  of  an  assemblage 
of  powerful,  distinct,  ptj«itive  tints,  skilfully  arranged,  but  more 
on  the  aimjile  principle  of  a  mosiuc,  than  ou  the  more  blended 
principle  of  a  painting ;  whilst  the  tint;*  of  the  latter  are  less 
forcible,  less  decided,  and  more  blended  together,  I  have  seen 
some  ciiiquei^nto  glass  pictures  in  which  thure  is  no  red,  and  but 
little  positive  blue,  the  colouring  being  almost  entirely  composed 
of  secondary  tints,  anti  in  which  the  tnuisitiou  from  one  tint  to 
another  is  sciu'cely  more  market!  or  sudden  than  is  the  case  in 
Bt>me  of  Titian's  picturcj*.  These  wjusiderations  may  perhaps  be 
sufficient  of  themselvtst*  to  justify  the  opinion  that  the  colouring 
of  *ui  exuiy  ilnglish  glass  painting  is  moi-e  calculated  to  prwluce 
a  gmve  and  t^ok^mii  eti'ect  thjui  that  of  a  ciuqueceuto  un<? ;  but  in 
juiceiiing  to  this  opinion  we  ought  not  to  overlook  the  fact>  thai 
the  tone  of  colour  of  an  eiuiy  English  gla*^  painting  is  a.Mil,  and 
thfit  the  tone  of  colour  of  a  cinquecento  glas^  p*ainUng  is  warm, 
and  that  a  cool  tone  of  colour  of  it*»elf  ha«  a  tendency  to  produce 
a  grave  eflect,  and  a  warm  tone  to  prtxluee  a  ga}'  etfecL  If  these 
views  are  coirect,  it  follows  that  we  ought  not  only  to  continue 
to  employ  for  tlie  windows  of  1:2th  and  13th  centur}^  baddingB^ 
ghuBs  paintings  similar  to  those  of  the  12th  and  13th  centuri*^  tm 
regaJxU  the  tone  and  princi|>le  of  the  eolouiiug,  l>ut  that  we  ought 
to  glaze  in  a  similar  nijuiner,  tlie  windows  of  ail  other  buildings 
which  call  l>e  said  to  jmisscj^  an  air  of  gi'avity  and  solemnity 
equal  to  tliat  of  a  12th  or  Kith  century  building:  using  of  oc»uri*c, 
w^e.dcer  coloui*s,  warmer  tones,  and  a  more  elaborate  modts  oJT 
execution  for  the  windows  of  buddings  in  a  lees  severe  style 
Some  people  are  of  opinion  that  in  no  style  but  the  Gothic  can  sot 
Boleinu  an  eflect  be  produced,  but  it  seems  to  me  that  the  solenu^l 
character  of  a  buihling  depends  rather  on  ita  phois  and  arrange*! 
m«nt,  tliiin  on  the  style  of  itjd  details.  A  Norman  cathednd  is  r 
solemn  iis  a  Gothic  one,  and  j)art«  of  the  Coliseum  at  Borne  sr 
1  am  t4jld,  as  gloomy  and  etdemn  as  the  aisles  of  a  Norman  build 
ing.  The  rule  therefore  might  well  apply  to  certain  ecclesiaatical* 
buildings  in  the  Ronuui  style  of  architecture,  and  1  see  no  rejiaon 
why  it  should  not  equiJly  apply  to  certain  ecclesiastical  buildings 
in  the  Greek  style :  certainly  these  buildings,  owing  to  the  sim- 


never 


fiUkit^  nf  their  ^Iah,  do  not  pomeas  the  gloomy  effect  of  a  Gothic 
c&theonilf  but  tlic  extreme  severity  of  the  ai'diitecture  iiiiparta 
Id  thom  mi  air  of  gmvHy  tmd  m[ennui}%  which  I  apprehend  ia 
Fttrolv  eqxijJletl  hy  h  Itih  or  lath  century  buildmg  of  eomaapond- 

'  te  awnre  thftt  the  employineBt  of  rich  and  deep  colour- 

iii.  jWb  hiviti  tendency  to  dinimmh  the  apparent  size  of 

fk  hmldmg,  and  I  am  reiwJ y  U*  admit  thjit  it  ih  U)  n  fear  of  pniducing 
ttua  result^  that  we  may  attribute  the  modem  pmetice  of  decora- 
ting the  wiudowa  of  a  Gri?^k  building,  with  glass  too  faint  in  its 
kiMA  to  rescue  it  from  the  imputation  of  washlnesa.     But  it  h  by 
nmiiB  ueceflsary  to  go  iato  tlie  omxisite  extreme.     A  glass 
iting  entirdy  comjH»«e<l  of  white  glaas,  would  harmonise  with 
character  of  Gi-et-k  art^^hitecture  equally  as  one  principally 
composed  of  cijlour«d  glAiia ;  pr«  tvided  that  the  white  glass  waa^  ■ 
like  that  of  the  12th  and  i:ith  fenturies,  uolid  in  a[>pearanoe,  and 
had  a  rich  c<x>l   tone.     Ajid  even  when   the   employment  of  a 
larger  pn:>p*:*rtinn  of  eoluurwl  ghuta  might  be  dettinible,   it  would 
mlwayB  be  p^^msible  to  make  tlie  wimhiw  ivwde  fn.im  the  eye,  by 
using  in  it  a  predominating  quantity  of  blue  aod  white.     But 
whether  the  advocates  for  p<iwei-ful1y  eolrjxired,  or  for  white  win- 
dows^ oa  being  most  in  keeping  witji  the  ohanicter  of  a  Greek 
boilding,  are  right,  1  trust  that  idl  will  agree  in  prt*ferriag  rich 
tints  to  puor  ones.     Hat!  the  aiieient  Greeks  glnzed  their  T^'indc^ws, 
we  may  b<i  certain  that  they  would  have  used  gla^a  of  rich  tint, 
whether  it  was  white  or  whether  it  was  coloured*     For  amongst 
all  the  aneioit  Greek  glasa  veaseJw  that  I  have  exajuiue<i»  I  hare 
never  met  with  any  of  a  poor  tint,  or  flimsy  apjr>e^i'ance  in  point 
"colour  or  textui*e  of  tlie  gta^.     And  indee^l  so  clo«ely  di^es  the 
composing  the-^e  remains  resemble  in  its  appearance  and. 
ical  anatyaus  the  u*indcrw  glaas  of  the  12th  century  (from 
hich  that  of  the  13tli  ditlers  but  little),  tlmt  were  I  desirous  of 
Ibniiiugan  idea  of  whtit  Greek  wiudnw  glass  would  have  been 
Ukev  I  shi^uld  endeavour  to  call  to  I'eoollectiun  the  tints  of  Suger's 
|dMS  at  St  iJenys,  or  that  of  the  glas8  in  the  west  triplet  of 
OSiaitnaa     And  besides,  the  renminH  of  bitirtng  colour  used  in  the 
daoomtion  of  andant  Greek  buildings^  leads  to  the  inference  that 
tlie  ancients^  had  they  used  window   glass  at  all,  would  have 
emplojr^  that  possessing  a  rich  tint,  £h)m  choice  as  well  as 
neoemity.     We  are  still  leas  without  authority  to  guide  us  in 
regBjd  to  the  design  for  windows  protier  for  ecclesiastictd  buildings 
in  the  Greek  or  lS>niau  style  of  architect ui-e.    The  views  I  have 
expressed  with  reference  to  the  colouring  of  these  wiiidows,  must 
mm&ne  me  to  an  advocacy  of  a  simply  flat  system  of  represenbi- 
'tblii  because  pictures  compoaeil  on  the  principle  «»f  re(>re«t^iiting 
aumot  proptjrlv  b<j  cjtecuted  in  ghiHs  entirely  consisting  of 
rith   tiiits.      "the  only  attem^jt  I  have  hitherto  seen  at 
_      ig  windows  for  a  On.*«k  buildmg,  m  at  the  Chui-ch  of  St. 
Yinoent  de  Paul  at  Pariji.     But  however  worthy  of  uotice  these 
winilows   may   be  as  an  emlx^iiment  of  a  new  iiiea,  they  are 
neither  i^uftif^ioiitly  ddicat*:?  in  design,  nor  sini|)le  in  execution,  to 
mtrvit  as  mod«il»>  for  our  imitation.     It  is  very  |)ossib)e  that  this 
deftwtivf  riHiis  may  be  in  a  great  measure  attributiible  U)  tlie  tJiin- 
ums  atid  watery  character  of  the  gUss  of  which  they  are  com* 
posed,  and  ti>  the  etforts  of  tlie  artists  to  disguise  the  Imxlnesa  of 
the  oiat*?rial  by  a  more  elab*>rate  ejteoutiou  ;  but  such  expedients 
lij'  uy,  since  as  I  have  before  infoniie*!  you,  the 

II  century  ghiss  has  been  revived;  and  which 

I  h         .        I  ifi'eil  the  more  fortunate,  mj  atvi>uut  of  the 

ut^   ill  I*  iM     i.i    r     irjiide  of  it,  in  the  eniK»'ilirthniejit  of  classical 
m   '  "  1  >i.iiently  with  which,  ludikt?  thtt  G<>thic,  itrt  may 

lb*  *L     Tht?re  caji  l>e  no  doubt  that  vidunble  hiiits 

lui^...  ;  -  ...  ...cd  fn>m  an  exiuiiination  of  the  designs  of  ancient 

ncolpture,  and  even  of  tesstillated  fMivements,  Indeed  classical 
ilf^ivn-i*.  riJiuiniblv  lulapted  for  glass  paintings,  ait^  ^iigi'ave^l  from 
f>  ,H  Vatican,  the  moHt  i*t?miukuble  one  is  given 

i\  ^     ii*  3,*     These  deMigns  atUHiat  of  figures  and 

i  iu  i*iie  pkine,  fiml  therefore  if  esecnte<l  in  giants,  as  I 

L  ^inemled,  would  a  good  deal  resemble  some  of  the  works 

of  Ui«  iiith  ami  KJth  centuries^  These  mediaeval  worka  must 
appear  to  the  most  careless  olnser^^er  t*5  be  defe(?ti\tf  ta  many 
nj»pecis,  jjarticularly  in  relief.  When  viewed  cloa^dy,  the  inten- 
tion of  till*  artiiit  to  bring  out  the  various  proj**ction»  of  the 
.  by  means  of  strong  black  lim^,  is  ofYen 
as  seen  in  the  heatls  of  the  figures;  but, 
anme:.mi'-«  irom  u  .tni  of  boldness,  sometimes  from  a  wiuit  of  know- 
ledge wliero  Iv  plaoe  tlie  shadow,  early  English  figures  in  glass, 

t  *-  Q  TtfkaiM  dMti^httA  «(1  iUuvlrftto  d«  ISnamo  Pi«t«l«iL***-E«0U|  hm;  mtt  sbo 


when  viewed  fi-om  a  little  distance,  are  too  apt  to  appear  like  flat 
surfaces;  quite  as  flat,  if  not  more  so,  as  the  men  and  horses 
appear  to  be  in  those  c^ipien  of  the  inner  liieze  of  the  Parthenon, 
which,  placed  in  situations  distant  from  the  eye,  and  exposed  to 
the  influence  of  full  light,  are  u»e«l  t*j  decorate  the  outsidoii  uf 
some  of  our  public  buihlings,  I  am  far  from  agreeing  with  tltose 
who  oontena  that  no  greater  i-ehef  ought  tt»  be  impartc*!  to  a 
Biraple  flat  glaas  painting,  than  is  given  to  those  fljit  relievi  from 
the  cella  of  the  Parthenon.  For  those  wlio  urge  such  views  8P?em 
U)  have  entirely  overkK)ked  the  original  situation  of  these  relievi, 
placed  where  no  direct  light  cirtdd  reach  them.  To  use  the  wordf 
of  one  of  (mr  moat  aowimplisheci  artists :  **  it  ia  a  great  mistake  to 
suppose  that  the  flat  style  of  relief  was  intended  to  appear  flat, 
and  it  is  a  great  mistake  Uy  apply  it  in  situations,  as  in  the  open 
air,  where  it  must  api»e-Hr  so,  find  be  indistinct  besides.***  In 
aocondance  with  this  authority,  I  wiU  vtnttm^  to  wiy,  that  quit*? 
as  much  relief  ought  to  be  given  t<i  the  figures  in  the  simplest  tmd 
flattest  glaiifl  painting,  as  is  given  to  the  alti  relievi  in  the  metofieM 
of  tht*  PiLi'thenon,  which  were  intended  to  be  seen  in  the  open  air, 
and  from  a  disUince,  I  throw  out  these  observations  however, 
rather  with  reference  to  those  who  may  be  about  to  design  simple 
flat  glass  paintings  for  mediaeval  buildings.  For  since  I  am  per- 
fectly ;4nre  that  none  but  tirst-rate  artiste  can  design  windows  fit 
for  eiassicjil  buihlingw,  I  may  well  be  content  to  leave  the  matt4?r 
entirely  iu  their  hands:  and  can  only  exj^ress  my  8urf>ri8e  that  a 
field  80  favourable  to  a  display  of  the  lughent  art,  should  have 
been  so  long  neglecte<l.  Flaiman^s  labours  sufficiently  ahow  the 
possibility  of  employing  the  exquisite  langnj^  of  the  ancients  to 
expi'ess  true  christian  sentiment ;  and  sctme  of  his  choicest  designs 
might  atlvantageoualy  be  repn-luoed  in  painte^l  windo>»'s  for 
dajiaical  buildings,  wt»re  it  only  by  way  of  proving  to  the  public, 
what  works  of  art  jminted  windows  might  become  in  competent 
hands. 

I  shall  troul>le  you  witli  but  few  remarks  on  the  selection  of 
glass  paintings  for  buildings  in  the  Pall adiaii  style  of  iixchitectupe, 
m  which  I  would  include  alt  Wren*8  churches,  and  even  St,  Paul's 
itself;  for  though  tlmt  buililing  has  in  parts  a  Roman  ijeverity,  its 
interior  in  particular  ttf^irs  many  marks  of  the  taste  of  the  17th 
century,  espi^cially  in  the  onifimental  details.  Such  buildings 
taken  on  the  whofe,  ai-e  less  severe  in  character  than  tnie  Roman 
or  (Irrecian  buildings,  and  thei*ef<3re  would  seem  to  reiiuire  a  eor- 
I'eaponding  relaxation  in  the  character  of  their  ptmted  windows^ 
In  my  opinion,  no  gre^iter  mistjike  is  ortmmitted  than  when  a  stifle 
Byzantine  style  oC  deeoiTition  is  appHe^l  to  the  windows  of  a 
Palbniian  building.  I  have  hc-ard  it  defended  on  the  ground 
that  since  such  glass  would  harmonise  with  the  character  of  a 
Boman  building*  it  ought  equally  to  harmonise  with  the  duu'acter 
of  a  Palhuiian  one — because  both  styles  of  architecture  have  a  com- 
mon origin — ^in  tlje  old  Roman:  an  argimient  which  is  at  once  dls* 
posed  of  by  the  remark,  that  the  Romaue»i|ue  style  betrays  ite 
more  immediate  origin,  in  the  Greek  character  of  its  oniaments, 
and  some  of  its  mouldings,  fi-om  which  character  the  Palladian  le 
frete.  I  have  also  heai^l  it  defended  on  the  suppcsed  necessity  of 
imparting  a  more  religifaia  air  to  a  Pfdladiaji  church.  But  surely 
tliere  nmst  be  other  an*!  more  legitimate  ways  of  increasing  the 
solemnity  of  a  building,  than  by  the  rntrnduction  of  incongnious 
ornaments  and  decorations,  which  oppress  the  architecture  by  their 
severity.  Who  would  think  of  encrusting  tlie  walla  of  Bt.  Paid's 
Cathedral  'with  stiff  By mn tine  mosjucs  {  I  l»elieve  that  it  is  amongst 
the  works  of  the  cinciuewiito  perif^d  tliat  the  true  njodels  for  painted 
windows  Buitable  for  Pallmlian  churches  are  to  be  &t>ughu 
Amongst  these  works,  )*.h  \u%b  \*c&n  remarked,  many  vai*ieties  of 
d^ign  and  chanu'tcr  may  l>e  seen.  S<pme  are  more  solemn  and 
grave  than  others,  but  the  blended  and  c*ommratively  undecided 
colouring  of  even  tlie  moat  simple,  renders  tnem  leas  solemn  itxid 
severe  than  the  onlinaiy  works  of  the  1 2th  and  13th  centuries. 
In  most  matters  of  detail  also,  cijiuuecento  glass  paintings  accor^l 
with  Palladian  arehitecture.  So  tnat  on  the  whole,  the  cinque- 
cento  s^>de  of  glass  paintuig,  as  developtxl  in  its  best  specimens, 
seems  more  suited  than  any  other  known  style  for  the  windows 
of  Palladian  buildings. 

In  adopting  this  etyle^  the  glass  painter,  as  before  stated,  ia  by 
no  means  oonfined  t*:*  th**  use  of  pictiu'es  having  receding  bwick- 
groundfl,  but  may  use  tis  flat  a  aimjM^sitiou  as  a  line  of  well 
relieved  figures,  plact?il  in  front  of  a  sheet  of  tapesti7 ;  or  even  in 
small  worka,  or  in  the  accessory  pai'ts  of  greater  ^virks,  would  fiml 
authority  for  the  em ]»lo>Tnent  of  well-relieved  figures  on  perfectly 

a  '* CocitnbttLlaiu  (a  (be  Litostore  uf  ttus  FUw  Ait^'*  br  Sir  Ckuioa  IwUako,  Pit*, 
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flat  jtrcnmds.    The  nae  of  receding  pictures  in  painted  glAsa  in 
,  any  DuiliUngB  of  any  style  haa,  however,  been  atremioiislToKjeetetl 
to ;  and  the  present  aeems  a  good  opportunity  of  inquiring  a  little 
into  the  validity  of  the  objection. 

It  proceedB,  na  far  as  I  can  undenitaQdi  on  two  groimdB.  The 
first  oeing  the  supposed  imlitneis  of  the  material  for  any  sort  of 
representation  more  pictorial  tlian  the  mosaics  of  the  12th  and 
I3th  centurias*  The  second,  the  supposed  impropriety  ci>f  repre- 
aeuting  a  receding  picture  on  the  wall  of  any  building.  In 
support  of  the  fii-st  groimd  of  objection,  we  are  told  that  a  glai*a 
painting  reveraee  the  conditiona  of  nature  by  making  the  lights 
ti'anapfirent  and  the  ahadowa  ornaque;  that  the  violence  ol  its 
colouring  is  wholly  opposed  to  piotoriaJ  effect,  and  that  to  bound 
objecta  with  hhiek  linea  is  reprehenaible  on  every  artistic  w>nfli- 
deration*  The  first  of  these  aigunienta  ia  at  once  dispoaed  of  by 
tlie  observation,  tliat  we  have  nu thing  to  do  with  anything  but 
the  effect  of  a  glo^  painting ;  and  tliat  when  the  material  m  like 
that  of  the  cinquecento  period,  of  a  horn-like  textxire,  the  high 
lights  do  not  appeitr  to  be  leas  aolifl  than  tlie  alia^iowa. 

With  regrird  t*>  the  two  other  objections,  I  admit  that  they 
would  be  unanswerable  if  it  was  true  that  an  artist  waa  pi^clnded 
from  painting  a  pi*::iuj'e  under  any  other  than  the  moat  favom-able 
conditiona*  But  to  asaert  this  would  he  to  fly  in  the  face  of  all 
ttuthoiityj  and»  what  is  worst?,  to  contnwlict  all  exiienence. 
According  to  auch  a  rule,  Kaphaei  wiis  blamenble  for  mfUciug 
designs  such  as  the  Cartoons  to  he  worked  in  tapestry ;  "a  mode 
of  representation,"  says  Sir  Charles  Eaatlake^  "which,  in  the 
enrly  part  of  the  16th  centur}',  wtis  far  from  exhibiting  the  cona- 
parative  force  of  cj>lour,  and  light,  and  shade,  which  it  aftei'wards 
attained.^'  He  should,  acconling  to  the  above  rule,  have  ctmde- 
sceuded  to  no  means  of  representation  leas  ot>mpIete  tlian  what 
oil  painting  atforda  Neverthelesa,  his  availing  nimaelf  of  such 
restricted  means  of  repreaentatioQj  which  donbtleas  was  imposed 
on  him  by  aome  necessary  condition,  m  fai'  li^om  beijig  made  a 
matter  of  imputation,  has  but  inci-eajsed  the  reputation  of  the 
artist.  To  use  again  the  wonla  of  Sir  Charles  Eaathike,  whose 
admirable  Essay  on  the  Styles  tmd  Methftda  of  Painting  shotdd 
be  carefully  read  by  those  who  inter©:?t  themselves  in  ghiss  paint- 
ing: "Wiui  a  view  to  such  fiiint  tr3inscri|->ta  (the  tiipeatries) 
the  great  artist  worked.  He  knew  that  his  drawings  would  be 
tranaferre<t  to  them,  imd  that  in  tlie  tapestries  alone  poaaihly  his 
designs  might  live.  DiHtinctneas  was  nevertheless  attained 
without  itny  sacntice  of  auch  of  the  proper  attributes  (»f  painting 
as  were  ciimpatibltj  with  the  means  employed,  and  "without  any 
violation  of  prol)abiUty,  When  we  consider  the  great  qualities 
which  wen?  combined  with  these  requiaitea — when  we  find  auch 
apparently  unpromising  contlitions  had  the  effect  of  miaing  even 
R"iphjiel  a)Mive  himself,  we  can  hanlly  refuae  to  a^lmit  that  a  due 
emi>lo^ient  of  liiuited  means  of  representation  may  at  least  invite 
attention  to  the  moat  imjxjrUuit  attributes  of  art."*  Unless, 
therefore,  Uie  conditions  of  glass  piainUng  are  so  opposes!  to  pic- 
torial «lfect  as  to  render  the  attempt  to  produce  it  nugatt)ry,  I 
om  see  no  posaible  reason  for  an  artist  declining  to  fill  the 
windows  of  a  buildijig  with  pictures  in  which  the  art  of  repre- 
sentation is  can*ie<l  fuiliier  than  in  the  glus-s  paiutinga  of  the 
12th  and  13tli  centuries.  In  many  caaea  it  might  Ijti  extremelj' 
desirable  that  he  should  do  so,  for  theixi  are  subjects  very  proper 
to  l)e  representeil  in  places  of  worahip  which  are  either  wholly 
iucapjible  of  representation  in  a  aimjile  Hat  atyle^  or  when 
attempted  to  be  so  repreflenttni,  only  prove  how  easily  the  line 
which  separates  sublimity  from  abauniity  may  be  oversteppe*!. 
But  when  pictures  in  painted  gbaa,  representing  receiling  objects, 
actually  d^j  exist,  in  the  contemplation  of  which  we  forget  the 
limited  means  the  artiat  had  at  command,  and  in  which  excellen- 
cies are  discovered  such  aa  are  unattainitble  except  in  a  painted 
wijidow,  the  ground  of  objection  to  which  I  have  addressed 
m\  aelf  appears  to  fail  altogether. 

The  remaining  objection,  that  it  is  wrong  to  represent  a  receding 
plctui-e  on  the  wall  of  a  huildine:,  and  consequently]  in  a  win<low, 
tlje  glazed  surface  of  which  is  but  a  continuance  of  that  w*all, 
seems  to  rest  less  on  a  coDaideration  of  facta  or  the  dictates  of  our 
external  senses,  than  on  a  sort  of  mock  philosoijhy,  wliich  seeks 
to  escape  khorioua  investigation  by  the  enunciation  of  a  **  prin- 
ciple"— than  which,  hy  the  way,  nothing  is  more  easy.  It  may  be 
t>?>ncede<!,that  to  carrya  receding  pi (.rture  all  nmnd  a  room  pnwhK.'^a 
an  ill  effect ;  but  picturea,  though  representing  the  effect  of  depth 
and  distance  even  almoat  to  illusion,  are  admitted  to  be  allowable, 
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provided  they  occupy  only  a  portion  of  the  wall,  either  by  being'  \ 
nung  against  it  in  a  frame  or  by  being  actually  paints  upon  it ; 
the  hitter  sort,  indeed,  can  plead  the  testimony  of  agwi  in  its 
favour.    If,  then,  a  glass  minting  ahoidd  liave  the  ilJusion  of 
distance^  it  would  be  unobiectionable ;   liecause,  necessarily,   it 
cituld  occupy  only  part  of  the  side  of  the  room  or  building  con* 
tiiining  it.     And  aa  we  are  accustomed  to  see  out  of  a  building' 
by  looking  tJuniugh  its  windows,  thoae  who  mistook  tlie  p:unting 
for  a  real  object  might  easily  stretch  the  ima^inatitiu  a  littl» 
further,  and  conclude  that  it  wrts  some  object  placed  outside  th#  , 
building,  until  its  nnre^tUty  l>ecanie  apparent  from  the  figare^-j 
ctmtlnmng  to  renmin  motionless.     But,  in  truth^  1  suspect  iha^  1 
no  one  ever  mistook  the  repreaeutation  of  any  object  in  a  painted 
window,  not  even  a  landscape,  for  the  reality,  or,  except  while  hia 
attention  was  ©xclnaively  dt  voted  to  the  painting,  imagined  th&t 
his  view  extended  beyond  the  limits  of  the  building ;  a  feeling 
which,  for  the  moment,  might  be  equally  exciteil  by  the  contem- 
plation of  a  picture  hung  in  a  frame  against  the  wall.      Th« 
instfint  the  glass  painting  was  regarded  with  reference  to  the 
building  it  would  be  perceived  to  be  nothing  else  than  a  coloured 
superficies,  whose  plane  lay  in  the  same  direction  with  that  of  the 
wall  in  which  it  was  inserted.     It  mighty   indeed,   sometime* • 
happen,  that  for  the  sake  of  preserving  diatujctneas  at  a  verr  i 
great  distiiice,  a  glaas  paintings  in  which  figures  were  repreaentflofl 
on  a  flat  ground,  would  l>e  prefenible  to  one  having  a  r©<    ***— 
backgit)und.     But  I  tlimk  that  the  ghias  painter  need  be  de 
by  no  other  conaide ration  fi-K^m  emplo}dng  a  receding  design  if  b«  j 
thought  piYiper.     Indeed,  a  glass  painting  having  a  sky  or  land*  ] 
scape  backgrftund,  such  m  we  meet  with   in  good  einquecento  , 
examples  in  general,  woidd  be  peculiarly  auitable  for  a  window  »tk  j 
the  end  of  a  building,  on  acmunt  of  the  retiring  nature  of  most  of  f 
its  hues.     I  ct^iiclude,  therefore,  tliat  in  the  pi-eparation  of  painted  ' 
windows  fitr  chisHicid  edifices,  the  ailiat  hfis  the  choice  of  a  more  ' 
or  less  severe  style  of  representation,  to  be  used  according  to  the 
character  of  the' building  he  is  required  to  decorat-e ;  and  that  the 
type  of  the  one  style  is  to  be  found  in  the  remains  of  12th  and 
13tli  centiu'y  mosaics,  and  that  the  type  of  the  other  is  to  be 
found  in  the  glass  paintings  of  the  second  quarter  of  the  16th 
century.     The  ivrtiat  might  I  apprehend,  be  gnide^l  by  similar 
jirinciples  in  preparing  painted  windows  for  buildings  in  the 
Gothic  styles. 

I  have  alreiwly  atitted  my  belief,  that  the  ghm  paintings  of  the 
12th  and  1 3th  centiu'ies  eu*o  most  in  liarmony  with  the  architec- 
ture of  those  respective  periods,  an^l  tl^erefore  think  that  such  of 
those  works  m  most  consistently  carry  out  the  simple  flat  s^le 
of  representation  ought  to  be  regarded^  with  but  few  exceptions, 
not  indeed  as  objecta  to  be  reprcSuced  in  copies,  but  as  gnidea  to 
assist  the  artiat  in  forming  new  and  original  designa    The  prin- 
ciple of  an  ancient  com|K>sition  might  be  more  strictly  adhered  to 
now  than  at  any  former  p<3riQd,  on  account  of  the  revived  manu- 
facture of  the  window  glass  of  the  Hth  century;  but  this  r^com- 
meuilation  would  by  no  means  involve  the  necessity  of  copying 
the  object  itself.     Indeed,  nothing  is  more  tlioroughly  oppose*!  to 
sound  senae  and  gwxi  taste  than  a  mere  aervUe  copy  of  an  ancient 
glaaa  painting,  or  a  copy  witli  auch  triHiiig  modzficationa  aa  to  bo 
little  else  than  a  servile  copy.     If  intencled  as  a  counterfeit,  It 
must  fail  in  its  object — for  none  but  the  inexperienced  are  likely 
to  be  deceived  by  it;  and  once  known  to  lie  a  counterfeit^  it 
would   loae  all  intei^at  from  aamjciation  with  bygone  ages.     If 
intended  Uy  prisa  for  nothing  more  than  a  copv,  under  the  &oi»#| 
fide  impreaaion  that  nothing  except  a  copy  of  ancient  paintejj 
glass  will  harmoniae  with  Gotliic  architecture,  it  serves  but  aa  •'• 
cover  for  indolence;  it  can  mlvance  nothing,  liecatise  a  copy  i' 
sure  to  fall  short  of  the  origin^d  in  all  real  merit ;  and  beside 
this,  its  production  amounts  to  an  unconsciou.^  satire  on  Gothic*^ 
architecture,  when  we  consider  the  irnjMjrfect  state  of  the  art  of 
representation  as  displayed  in  ancient  windows.     The  oiAy  true 
course  is  to  treat  every  modem  work  in  jminte*!  glaaa  as  an 
original  "work  of  the  19th  century ;  ami  aa  such,  to  test  it  accord- 
ing to  intelligible  rubs  of  taste,  '  The  inquirj^  ought  no  longer  to 
be  confined  to  the  narrow  issue  of  conformity  with  some  ancient 
authority,  but  should  extend  to  a  consideration  of  its  intrinaie^ 
merit  aa  a  iivork  of  art,  and  its  exti-insic  merit  aa  being  in  harmony" 
witli  the  architecture  with  which  it  is  i^aociated.     To  preacrib 
so  wiile  a  lield  of  inquir}^  miglit,  indeetl,  prove  inconvenient  t 
certidn   critics,   but    woidd   certainly  tend   to  a   more  «eal(>tir>l 
investigation  of  the  ]jrinciple.s  of  juacient  art  than  heretofore,  and 
to  tlie  production  of  works  more  worthy  of  the  19th  century :  in 
shorty  It  is  by  this  meaua  only  that  any  progress  can  be  made. 
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A  I9ih  century  window*  d6»igiied  for  a  12th  or  13th  century 

building,  ought  not  only  to  harmoniae  with  the  architecture  in 

""tie  quality  and  treatment  of  it«  colouring,  hut^  liesidea  restnuning 

^iy>r,i'..,.f  .vtiality  -within  due  bounds  should  likewise  be  free  not 

m  the  bad  di-awiug,  but  from  the  quaint  and  coutftrted 

LaL  -      ,      L>f  the  figures  of  the  12th  and  13th  centuries;  attitudes 

rhichy  however  fkuehionable  they  might  have  been  at  that  periCKi, 

"e  shocking  to  our  present  tastes  and  feeling*.     It  ahould,  in 

ct,  reproduce  nothing  but  the  art  of  that  period,  the  genuLneneai 

r  whim  will  only  appear  the  plainer  when  the  film  of  bad  tiiste 

nd  deformity  ia  stnpped  from  it,  through  which  we  are  now 

bilged  to  penetrate  before  we  can  fairly  see  it.     I  should  add, 

"~*  in  deaigning  a  window  for  a  12th  century  building,  the 

i  can  never  do  wrong  in  going  at  once  to  the  foim tain-head ^ 

rid  correcting  his  taste  by  the  remains  of  classical  ai-t,  whose 

I  influence  is  so  easily  recuguijied  in  the  glass  paintings  of  the  12th 

13th  oenturieft. 

A  conaideration  of  the  colouring  best  suited  lor  the  windows 

of  a  14th  century  builtring  presents  an  interesting  subject  of 

inquiry,  but  into  which  I  cannot,  for  want  of  time,  [particularly 

enter.'  The  glazing  of  the  1 4th  century,  until  about  the  year 

13^^)^  in  respect  of  the  quality  and  dis^joeitiou  of  its  colouring, 

JiM>  iu  ut-neral  a  sort  of  middle  phice  between  the  rich  mosaics 

i-  II  century  and  the  fiaier  picture-glass  fiaintings  of  the 

1  iry.     Its  individual  colours  being  as  cfjol  and  aimoet,  if 

Ifiot  quite,  as  pow^erful  as  th<»9e  of  the  13th  ctnitury — but  being 

'ntermixed  with  a  much  larger  proportion  of  white  gliiwi,  and  u^e<:l 

A  broader  masaes*     But  this  dinerenoe  in  the  character  of  the 

olouring  seems  attributable  rather  to  the  nature  of  the  designs 

rhich  became  &shionable  in  the    14th   century,   than  to  any 

efinite  abstract  principle.     But  however  this  may  be,  there  is 

He  lesaon  to  be  learnt  irum  the  works  of  the  1 4th  century,  if  not 

om  those  of  the  latter  jiart  of  the  13th,  which  is,  that  the 

ring  which  chiefly  ci^msista  of  white  glaas  h  more  favourable 

>  the  effect  of  window  tracery  than  that  which  consists  of  a  mass 

intensely  rich  colours.     For  the  latter  tends  to  confuse  the 

sry,  unless,  indeed,  the  direction  of  the  pnncifxil  lines  of  the 

\  comix>»ition  are  sti'ongly  opposed  to  the  lines  of  the  stone* 

rork,  in  which  case  there  is  a  sufficient  contrast  between  the 

one  tracery  and  the  deep  coloured  glass  to  i*ender  the  former 

erfectly  distinct.      Thus  the   mullions   and   traoeiy  come  out 

trongly  iu  some  of  the  clerestory  windows  at  Bouiges,  and  in 

ffihe   wlndoWi*  of  York  Chapter  Hous^  where  the  glazing  is 

IpnnHprillr  white,  but  are  not  so  easily  made  out  in  the  windows 

nXe  Chapelle  at  Paris,  which  are  filled  with   riclily- 

jhiss.     On  the  other  hand,  the  muOious  of  the  southern 

at  Chartres,  which  is  likewim?  filled  witli  richly -coloured 

Aoaaics,  show  themselves  di.^tinctlvj  as  apiiears  from  the  diagram 

[  now  cJihibit     Here  the  principal  lines  of  the  stonework  diverge, 

Ite  rays,  from  the  centre  of  the  window,  whilst  the  princiijal 

aes  of  the  glass  composition  form  concentric  circles.    The  star- 

ke  etfect  of  this  and  many  other  rose  windows  of  the  13th 

nsentury  (tJie   north   rose   of  Notre  Dame  at  Paris  is  another 

example)  thus  being  produceil  by  the  oppisitioD  of  two  distinct 

dt^^ioTis ;  one  of  which,  the  strme  design^  appears  aa  if  it  was  kid 

1    the  other.     If  this  consideration  should  lead  to  the  con- 

^  1  ir  loD  that  glazing,  principdiy  consisting  of  white  glass,  ia  best 

nited  for  the  windows  of  buildings  in  the  Decorated  style  of 

uhitecture,  there  can  be  little  doubt»  I  apprehend,  that  the  best 

jeisigns  would  be  those  consisting  of  pattern  work  painted  on 

_,^hite  glji>»,  of  which  there  are  numerous  and  l>eautiful  examples 

m  the  Cathedrals  of  York  and  Exeter,  Merton  Clmpel,  Oxford, 

and  other  places,  with  or  TAithout  the  enrichment  of  inserted 

nehi   containing  groups  or  single   figures  on   stifl"   ooloured 

ouiid^  executed  in  the  simple  Hat  style  before  mentioned.     I 

Otlld  on  no  account  advocate  the  uf*e  of  figures  and  canopies, 

anae  the  stiff  character  of  the  coloiLring,  whic!i  doei*  not  niate- 

ly  differ  from  that  of  the  13th  century,  Ls  unfavourable  to 

iich  a  display  of  light  and  shade  aa  is  necessary  to  make  the 

aopiea  aeem  as  if  they  projected  forward.     I  have  heard  the 

txA&i  of  decorated  figures  and  canopies  defended  on  the  score 

lli€ij'  resemblance  to  some  of  the  published  outlines  of  the 

I  engraver  Betsch ;  but  these  outlines  are  only  intended 

'  inspection,  by  which  alone  the  varying  thickness  of  the 

alHae^  wluch  prixluoes  the  effect  of  light  and  shade,  can  be 

imdated.    At  a  distance,  these  designs  would  of  oourse  be 

risible ;  or  if  enlarged  in  painted  glass,  as  I  have  also  heard 

soiminended^  would  appear  flat  and  thin — just  as  wotdd  a  ct^py 

ta  14th  century  monuxneatal  brass,  if  executed  in  painted  glass. 


The  change  in  the  nature  of  the  material  in  1380,  or  there- 
abouts, and  the  substitntioti  of  glaas,  such  as  we  see  used  in  the 
works  of  the  15  th  and  16th  eentunes,  for  the  deep  intense  tints 
previously  employed,  is  like  many  otlier  jjoints  coimected  with 
the  history  of  an  art,  one  on  which  no  light  has  hitherto  l>een 
tlirown.  It  is  but  a  conjecture  that  the  change  was  brought 
about  by  the  glass-makers  in  Germany.  But  I  think  we  may 
conclude^  from  the  fact  that  glass  jiainting  was  becoming  more 
pictorial  just  before  the  change  in  the  materia),  and  that  it 
Decaiue  still  more  pictorial  after  it,  that  the  lowering  of  the  dif- 
ferent tints  in  deptli  was  intended  to  second  the  effort«  of  the 
artist  to  prothice  glass  pictures  in  preference  to  glass  moeaicH. 
One  is  tempted  ta  infer  the  existence  of  some  harmony  between 
the  character  of  the  an-*hit€ctiire  and  the  delicate  tints  and  silvery 
tone  of  the  glass  of  the  15th  century,  frt>m  their  having  been  so 
long  associated  together.  And  in  one  re^pect^  the  ghi;98  is  no 
doubt  well  suited  to  the  architecture.  For  even  the  most  elabo* 
rately  painted  window  is,  owing  to  the  llglitnesa  of  its  hues,  never 
confused  with  the  stonework.  And  experience  has  abundantly 
shown  that  the  effective  pictures  of  the  16th  centur)^  harmonise 
as  well  with  the  architecture  of  the  16th  as  the  imfiertect  f»rmluo- 
tions  of  that  perioth  There  is  no  apparent  difference  lietween 
the  architecture  of  the  windows  of  Fairford  Church,  Glouocstei^ 
shire,  and  that  of  the  windows  of  churches  quite  half  a  century 
earlier ;  and  yet  the  16th  centiu'y  glaas^  with  which  these  window's 
are  filled,  is  in  perfect  harmony  with  the  character  of  the  building. 
1  Iherei'ore  think  tliat  windows  for  15th  century  buildings  should 
be  ilesigned  on  the  model  of  the  glass  paintings  of  the  16th 
century;  in  which  case  the  artist  might  consistently  employ 
canopies  if  he  thought  proper.  The  most  splendid  Gothic 
canopies  in  glass  that  I  have  ever  seen  are  in  two  of  the  windows 
of  Municli  Cathedral;  one  ia  dated  1503.  These  canopies  are  so 
painted  as  t*>  apiiear  like  what  they  profess  to  be — hollow  niches. 
As  a  general  rule,  it  apjx^ai's  more  aatisfiwitory  that  one  scale  of 
figtires  shoidd  be  preser\'eti  thrtDughout  a  window,  than  that  the 
size  of  the  figures  should  be  regulated  by  the  sizes  of  the  lights 
they  occupy,  as  in  most  Gothic  examples.  In  the  cinqueoento 
perioil  the  uniformity  of  scale  was  prea<?rved  not  unfi-equently  by 
the  employment  of  anirel  boys  instead  of  fiill-^wTi  figures,  to 
fill  the  smaller  tracery  lights*  At  Fairfonl  and  other  places  the 
expedient  adopted  is  the  use  of  demi-figurea  in  the  tracery  lights. 

In  the  15th  as  well  aa  in  the  10th  century  it  was  a  not  uncom- 
mon practice  to  extend  the  design  of  a  ghias  painting  beyond  the 
limits  of  a  single  light.  In  some  instances,  the  entire  window  h 
filled  with  a  smgle  picture,  which  is  spread  over  the  whole  open- 
ing, independently  of  the  mullions.  So  great  an  outcry  has, 
however,  been  raised  ag^iinst  this  practice  that  it  seems  worth 
while  to  say  a  few  woj'ds  in  justification  of  it.  In  the  first  place, 
there  is  not,  I  conceive,  a  greater  violation  of  principle  coinmitterl 
in  laying,  as  it  were,  the  design  of  perpendicular  tracery  work 
over  the  desi^  of  a  15th  century  picture  in  glass  than  is  com- 
mitted in  la>ing  the  design  of  a  1 3tli  century  rose  window  over 
the  design  of  its  glazing.  The  stonework  of  the  window  BusrtaJns 
no  injury  of  effect;  on  the  contrary,  it  is  rendered  more  distinct 
by  the  opposition  of  its  design  to  that  of  the  gla^.  Neither  is 
the  glass  ptdnting  injured  by  l)eing  cut  by  the  stf)nework,  for,  aa 
remarkefl  by  a  member  of  this  society  on  a  former  occasion,  the 
force  of  imagination  is  such,  that  the  design  may  be  preserved  in 
aU  its  unity  Uirough  any  number  of  lights ;  an  observation  which, 
I  think,  wUi  be  atimitted  to  Ije  true  by  those  who  have  been  in 
the  habit  of  looking  at  snch  works  >»4th  an  unbiassed  eye.  But 
the  practice  may  be  defended  on  another  and  jjerhapa  less  ques- 
tionable ground — on  the  score  of  necessity.  Our  ancestors  were 
in  the  habit  of  representing  in  their  windows  vast  numbers  of 
legendary  saints ;  but  modem  practice  is  in  general  so  opj^iuseil 
to  this  as  in  effect  to  limit  the  choice  of  the  lirtist  to  representa- 
tions of  our  Saviour,  the  foiu*  Evangelist;^,  the  twelve  Arx>stles, 
occasionally  the  Virgin  Mary,  ard  some  of  the  Prophets  and 
Patriarchs,  I  l>elieve  that  I  am  speaking  within  compass  when 
I  say  that  his  choice  does  not  extend  beyond  three  dozen  single 
figures*  Consequently  monotony  is  inevitable,  tmlees  recourse  is 
had  to  groups  of  figures.  Here,  indeed,  the  means  of  selection  is 
almost  unlimited-  Fhkxman  declares  (Works,  p.  337),  that  it  nuiy 
be  aflfinned,  *' with  out  danger  of  exaggeration,  tnat  many  liundi^ 
Bub|ectB  are  to  be  found  in  the  sacred  iiiTitinga,  which,  being  ably 
designe*i,  would  be  new  to  the  behobler."  But  in  order  to  insure 
a  Bufiicient  scale  for  the  figures,  the  group  ujust  not  unfrequently 
be  extended  beyond  the  limits  of  a  single  light*  Upon  the  gixjunu, 
of  necessity,  therefore,  we  may  well  justify  the  carrying  a  glass 
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picture  aerofts  a  window,  to  a  certain  extent^  irrespective  of  the 
mulliona.  Anii  I  should  perbaps  add,  that  when  we  consider 
that  painted  windows  by  their  size  might  not  unfrequently  offer 
a  field  for  the  talents  of  the  hiatoric  painter,  it  aeema  unadvisable 
Uj  scare  artistM  fr^Mn  it  by  impoaing  conditions,  which  were  often 
broken  through  bv  the  metliceval  jminten*  themaelves. 

In  concluaion,  f  will  repeat  what  I  »tateii  at  the  outset,  tliat  I 
claim  no  infallibility  for  any  of  the  views  I  have  advanced.  I 
am  conscious  of  haWng  approached  delicate  ground  more  than 
oDoe;  especially  in  the  course  of  my  remarks  on  the  isort  of  glass 
l>aintin|(3  beat  suited  for  buildings  in  the  claasical  styles.  On 
this  point  I  consider  that  I  have  but  raised  questions  which  wiser 
headi»  than  mine  mn«t  aolve.  My  object  i*ill  have  been  accom- 
pliaUeil  if  1  have  atided  but  one  grain  of  information  to  the 
common  stock ;  or  if  have  succeeded  in  pi-oving  that  thei-e  is  no 
inyBtery  in  glass  painting — that  it  is  a  Dranch  of  the  tine  arts, 
diatinguwbed  from  otbei^  only  by  certain  conditions,  and  that 
the  same  sober  ndea  of  eriticiBm  equally  apply  to  th«  prf^ductions 
of  the  glana  painter.  To  take  a  familiar  instance,  we  sometime!* 
hoar  it  dirtfiuteii  w)ietber  the  flesh  ought  to  lie  coloured  or  left 
white  in  a  glass  painting :  the  opponents  of  tinted  flesh  urging 
the  imiJossibility  of  iraitiitiiig  nature  exactly  in  this  respect  The 
answer  is  obvious  enough.  The  whole  otiloitring  of  a  glajss 
painting  is  highly  conventional,  whether  it  be  of  the  draperiea,  of 
the  flesh,  of  the  sky,  or  of  any  other  object ;  stiU,  «o  long  aa  it 
doea  not  exceed  the  limits  of  of»nventionitlitv — a  jjoint  to  be 
aacertiiined  only  by  ohM»rvation  and  general  opinion — the  eye  Mid 
imagination  are  satisfied*  We  should  be  startled  and  iliHgusteJ 
at  Meeing  fle:sh  jjainteti  green  or  blue,  but  the  eom|>kcency  with 
ivhieh  pink  or  white  flesh  in  a  glass  painting  is  reganled  by  the 
gcnenility  of  m/inkind  is  a  siuflicient  pitxjf  that  neither  of  those 
tints  contnwlictfl  nat^ire  Uyo  violently ;  and  therefore  that  the 
artist  dties  not  excee^i  the  limits  of  conventioniUity  iji  using  either 
white  or  tinted  flesh  at  his  diHci-etion.     The  jrhie  range  of  this 

Imper,  and  the  necessity  of  contining  it«  length  witluJi  rawonable 
imite»  hns  of  course  compelled  me  t<j  Umeh  on  sevei-al  t^^tpies  in  a 
verv  cursory  manner,  and  especially  that  relating  to  the  actual 
tn^wle  of  executing  a  glass  painting,  on  wbiclt  tlie  argnnxentm 
fiivour  of  the  mtwiaic  system  almoat  entirely  defiends.  However, 
as  I  went  into  this  subject  at  great  length  in  a  little  Tvork  I  put)- 
lished  in  1847,"  and  of  which  there  m  a  copy  in  your  libmry,  I 
must  refer  those  to  it  who  are  inclinett  to  pursue  the  matt-er 
further.  It  may  seem  superfluous  to  those  who  have  read  this 
book  to  aasiire  you  that  there  is  a  perfect  consiittency  between  it 
and  such  views  as  I  have  just  expi-essed ;  but  tm  certain  T^-ritei's 
ai-e  in  the  habit  of  taunting  me  with  inconsiatency,  I  may  a^  well 
state  that  the  only  foundation  for  the  cliai'ge  is  this :  that  i^er- 
ceiving  at  the  time  when  that  book  wa«  written  that  moderp 
copies  of  the  13th  century  windows,  beaidea  being  very  raw  in 
eolour»  were,  owing  to  the  extreme  pellucidueaB  of  the  glass  tliien 
in  use,  thin  and  jioor  in  effect;  the  most  favourable  examples 
never  having  a  more  imposing  air  than  a  t^ieer  of  an  old  window 
might  he  exjiected  U^  have,  and  tliat  the  process  of  antiipmting 
the  glaas — tnat  is,  dulling  it  over  with  enamel  brown  in  iniitMion 
of  the  effect  of  age,  only  produced  duhiess  without  imparting 
depth,  I  venture<l  to  suggeiit  the  ailoption  of  shiwhrn'^,  sucfi  m  we 
see  in  cinquecento  work,  tw  well  as  a  broa<ler  style  of  <.x»louring 
than  was  use^i  in  the  onoeaic^  of  the  1 3th  century,  as  a  means  of 
(xirrecting  the  flimsinesa  without  destroying  the  brilliancy  of  the 
material,  and,  at  all  events,  of  giving  power  to  the  work.  And 
that  since  the  manufacture  of  the  12th  century  glass  has  been 
revived,  I  have  adv«X!ate<l  a  nearer  appnmch  to  ancient  precedents, 
both  in  the  execution  of  the  painting  and  the  mctht><l  of  ita 
colcjuring.  I  trust  this  brief  explanation  will  tinally  diHfx^>se  of 
the  charge  to  which  I  havL»  alludetl ;  a  charge  which  never  would 
have  been  made,  any  more  than  the  aWunl  misrepresenUition  that 
I  have  at  any  time  reoommendeii  tlie  universal  emplovnieut  of 
the  cinquecento  style,  details  and  all,  had  it  not  lieen  for  tbo«e 
writers'  ignorance  of  the  rjubjecton  which  they  profestsed  U>  write, 
and  their  consequent  inability  U>  compi*eheim  any  argument  in 
relation  to  it  which  is  tbunded  on  general  views,  To  you,  gen- 
tlemen, 1  am  indebte<i  for  the  patience  with  which  you  have 
liMtened  to  so  long  and  dry  a  discourse. 

«  'An  laqilJiT  lato  Ui«  DUAsentt  of  9t^  olMernUe  in  Ajideat  Qbm  Faiolings,*  hy 


MANCHESTER   CORPORATION  WATERWORKa 

Mr.  J.  R  Bateman  has  presented  the  foUowiiig  report,  dated 
October  5,  1853,  to  the  Waterworks  Committee  of  the  Cotmcil  gf 
the  city  of  Manchester : — 

The'workit  are  eteadBy  advancing  towards  completion,  Th« 
operations  alluded  to  in  my  hist  re|)ortfor  preventing  the  leakage 
at  the  Woodhea<i  Reservoir,  which  existed  on  the  Derbyahira 
aide,  have  l>eeu  attended  with  grejit  advantage*  The  leakage  iB 
only  one-fifth  of  whjit  it  wis  when  we  commenced,  and  m  now 
inconsiderable,  notwitetanding  that  the  w^ater  in  the  reservoir  is 
kept  sevei-al  feet  higher,  anil  the  pressure  thereby  increased.  The 
water  is  maintained  at  a  depth  of  about  fiO  feet^  being  aboat 
30  feet  below  the  waate  weir. 

The  embankment  of  the  Tt>r8ide  Reservoir  is  within  about 
18  inches  of  ita  full  height,  and  all  the  work  in  of»nnection  with 
the  reservoir  may  probaHy  be  complete* i  by  the  end  of  the  year. 

At  Rhtxies  Wooil  Beaervoir  the  embankment  has  be«i  sta- 
tionary fur  jwjme  time,  but  the  wt>rks  ftrr  arresting  the  motion  of 
the  laiid-slip,  and  for  rendering  the  reservoir  w*atei-tight  over 
the  mo%"e<l  ground,  are  proceeding  rapidly  and  siLtisfactorily* 

At  the  Hollingworth  and  Amtielcl  Reservoin*  the  works  are 
rapidly  dniwing  to  completion.  The  tendency  to  slip,  which  bM 
occasiontHl  a  good  defd  of  trtmble  in  these  embankments,  has  now, 
I  hope,  all  but  ceased  The  water  in  the  Am  field  Reservoir  hju 
for  some  time  been  within  seven  or  eight  feet  of  its  full  height. 

Some  repMiins  have  l>een  found  neceswin*  Ixith  on  the  Ixodes 
Wood  Conduit  and  at  Ch-owdon  Weir,  for  the  purpose  of  remedy- 
ing leakages  w^hich  occum^d  at  botlt  works  after  they  had  been 
supposed  to  have  been  satisfactorily  completed. 


PAVING  AND  SEWERING   OF  STREETS, 

Mr.  John  Francis,  sur>^eyor,  has  marie  the  following  report 
to  the  Paving,  Sewering,  mid  Highways  Committee  of  the  Council 
of  the  city  of  Manchester,  He  states  that  the  seventh  yearns 
experience  in  tubuhuf  sewerage  has  served  further  to  strengthen 
Ma  conviction  of  the  complete  adaptation  of  glared  fire-bridc 
tubes  to  thejiui^K>aes  of  to^Ti  draimige,  under  judicious  regula- 
tions. The  Manchester  system  of  sending  through  the  tubes  not 
only  ht>use  sewage,  but  the  general  surface  drainage  of  the  town* 
up  to  the  mensure  of  their  aifwicity,  is  preferable  to,  and  has  miSt 
with  a  suoceas  unknoMii  to  the  "sepanite  system,*'  because  the 
tubes  are  flushed  in  every  shower  and  storm,  and  deposit  is 
thereby  prevented  or  removed. 
Tablr  iihvtriwj  the  CW  of  Paving  and  Seioering  the  Strnts  c/ Jf<M> 

eJtrJtter,   die  ytar*  1S43  and  1640  ht%Hg  given  to  agord  the  meam  it/ 

Cofnpariton  with  the  E^pntM^  of  SaUtfimnt  Years, 

IViUl  Are*.  Tnttl  GoK 

Frtjm  Oct.  1842  to  Oct.  1843  .....„.,  32,572 '4  12,684     1     9 

„  1846  to    „    1846  58,ayfl*7  20,7J>»    5     3 

,,  1848  to    „    184» 22,916 -7  7,807     »     7 

1840  to    „    1850  66,844 -O  ,,..,...,  17»687     7     3 

I,  18r*0  to    „    1851  ,,  27,0»7'S  , 7.311  18    f» 

I,  1861   to  June  1852 20,826-5  .,.     5.120     6    4 

From  June  1852  to    „    1853 31,363*6 7,1*94    8    8 

Various  specimens  of  stone  have  been  submitted  for  the  inspec- 
tion uf  the  C'lUiUiittee;  but  the.se,  for  the  m*>fcit  pai-t,  have  not 
been  of  a  chiu*acter  sufficiently  durable  atlequately  tt.>  rt^stst  Uie 
heavy  weight<s  and  continuout*  tniihc  to  which  the  leading  tho- 
roughlarea  of  the  city  ai^  subjected ;  ami  in  the  few  specuneiia 
where,  from  the  appearance  preaenttKl  and  the  tests  applied, 
durability  might  be  presumetl,  the  tendency  to  slipperineaa  has 
ocinstituted  an  objection  to  their  adoption. 

The  ex|jerience  of  the  committee,  do  fiur  aa  it  enablea  them  to 
determine,  inclines  them  to  think  most  favourably  of  the  granite 
sets  from  Nevin,  which,  with  almost  equal  du nihility,  combine  Ikr 
less  tendency  to  slipperineaa  than  Wblsb  blue  set^ 


Uliiine^*g  Inkstand. — This  invention  consists  of  an  ordinfiry 
glass  inkstand,  made  entire,  with  the  exception  of  two  openings 
in  ita  upjier  surface.  One  of  these  ia  oovercfl  with  an  ehistnj 
dij4phntgn»,  reguhtted  by  a  screw;  into  the  other  ftts  air-tight  a  J 
aniall  gW*  timuel,  the  neck  of  which  reaches  ncarlv  to  th^ 
bottom.  By  conipresMing  the  air  above  the  level  of  the  ink  by 
meaiLH  of  the  acrcw,  the  ink  n»&3  up  into  the  cone  of  the  funneL 
The  whole  tits  into  a  neat  frame  eupporting  a  nick  for  pens,  &c. 


I     THE  NEW  YORK 
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LITERPOOL  CORN   EXCHANGE. 

{With  an  Engraving,  Plate  TV,) 

Thb  origiiiial  com  market  in  Liveqjorsl,  like  mo8t  other  towns, 
wsii  h^M  in  tlie  open  str<?«?t,  in  front  of  tlie  Excliange,  In  the 
year  1>M)7,  a  8chenie  v:iis  set  on  foot  for  the  erection  of  a  covered 
f  I  uket  by  the  i.'^ue  of  1(K)/,  nharey.  A  hiiiltling  was  awordiagly 
f'niistrrictetl  on  the  sctufh  aide  of  Bmnswick-street,  which  was 
oiiened  ff»r  business  in  August  1808.  The  plan  Hueo«ede<l  admir* 
al»l  V  m  a  j:*ecunL'iry  speciihition,  the  original  100/,  ahare*  having 
ndTanc^l  ti •  the  v?iiae  i»f  3.X)/,  and  4[XH, 

Th.'  iT.r.reiiE*G  of  hnainoi^s,  esi[>eoif)lIy  in  the  iHij)ort  of  foreign 
ing  led  to  the  inconvenient  cniwding  of  the  market,  a 
1  1  >n  W7w  determine<l  on.     The  old  stnietnre  was  t'iken 

(i  :  I'll  premises  adjaeent  purehaned  .sufficient  to  t*nUrge  the 
Kv  'mVi-i;  in  iieitHy  dnidde  ita  originid  extent.  The  j>reaent 
building  "vm^  oominenceii  in  1851,  but  owing  to  the  difficulty  of 
^^ntr  prtj^^s_«^ion  of  mrt  of  the  property,  it  ha*i  t4i  be  ej*t?L"tecl 
]  Till?  fH^arle  wiii?  ct^inmenced  in  the  «priug  of  the 

I  and  is  rapidly  approat-'hing  to  completion. 

Tiic  ground  j>l:in  i«  a  little  irrecfiilar^  owing  to  the  natnre  of 
tW  site.  The  Rltuation  l>*^ing  in  the  centre  of  the  commerce  of 
Liveryjoot,  the  f  :i  >n  i»ftbe  building  is  pre|iar^  for  oMces 

or  commercial  of  which  there  are  eight  suites.     The 

Area  of  th»?  Ex  -If  in  about  l»K»teet  by  9ts  feet,  which  is 

divided  inU*  th  i  v  two  rL»w8  of  iron  columnH.    The  centre 

avenue  has  a  iiii-n  v  xtstors'  carried  up,  lighted  from  the  sides. 
The  two  aide  avenues  are  lighted  by  continuons  row8  of  plate- 
gla.^  squares,  formin^^  tli-  iinj)er  portions  of  the  planes  of  the 
TOoU,     The  rc:M»f  it  iH>rt<?d  by  cjust-iron   curved   ribs, 

^gegmentttl  in  the  siti*  rind  semicircuhir  in  the  centre  one. 

»  nuiges  of  vaults  fur  storage  ext^snd  uud<?r  the  Exchange* 

TTi«  number  of  stands  for  the  accommtxlation  of  the  de^JerB  i« 
170,  esi<-*h  of  which  is  let  for  loA  15**  per  annum. 

The  front  fic:«^le  is  bnilt  with  whit**  Rum>im  stone,  which  is 
of  beautiful  colour  and  excellent  quality,  but  very  limited  in 
supply.  The  total  cost  of  the  building,'  exclusive  o{  the  land, 
will  be  about  11,0<X)/:     The  architect  is  Mr.  J.  A.  Picton,  F.SA. 


THE    "PHCENIX"    IRON    WORKS,   RHENISH 
PRUSSIA. 

Tv  IRM,  a  company  was  established  at  Eachweiler-arie,  near 
'  L}H*!le,  imder  the  arrangement  called  by  the   French 

'  Li  commandite,"  for  the  purjKise  of  working  iron  on  a 

la  I J  ,  manufacturing  rails,    hoops  for  wheels,  stakes,  iron 

pi  I  -,  i^u'i  steam  boilers.  This  efttablishment  bears  a  high  cha- 
ract«.^f,  not  only  in  the  Zitlverein^  but  al«o  in  the  neighbouring 
atAtes,  and  employs  2fW-H)  workmen.  The  company  with  a  capit^ 
of  about  four  million  francs  (lfi<l,<HMU)  have  realised  mich  brg6 
returns,  that  the  liaUnce  sheet  which  wils  drawn  up  on  the  30th  of 
last  June  showed  a  yearly  profit  of  one  mUiion/our  hui^red  thmi- 
mandfrant*  (5t5,U<X)i)  This  has  l»eea  nimle  in  a  manufacture,  the 
cast-iron  employed  in  which  eaiue  fn>m  Belgium  subject  to  hea^y 
dn tieii.  The  carriage  of  Belgian  east-itH»n  from  tlie  nearest 
localities  to  EscJiweiler  coats  six  franca  (4*.  9^,)  ]>er  ton.  The 
daty  amounts  to  18f.  75c,  (14«.  10^</.),  juid  in  the  event  <>f  existing 
tT^«*fn  ,;  wldch  expire  on  the  lat  of  Jainiai-y)  not  being  renewed, 
1^  i  dues  w'dl  amount  to  tweuty-tive  fnuics  (iZ)      More- 

*  ^t  ..f  transporting  the  manufactured  article  from  the 

]  I  1  omenta  t*i  the  Rliine,  where  it  ia  almoat  invai-iahly 

<1  J  its  to  six  frant^  (4sf,  M)  per  t<^>n. 

1  ri  I  ;  ,  ir  ir  i:i  those  cnoiTuous  expensei^i  the  socictv decided 
ill  :  '  ;  I  i  L .  n  A  a  .  :^:st-iron  and  starting  a  joint  stock  compiiny, 
r  %,  with  a  capital  of  tliree  million  of  thalera,  divided  int^j 

i  i  a%  of  2tK)  thalera  or  750  francs  (30/,)  each.     The  object 

to  hii  aluaneil  waa  the  pro<luction  of  a  sufficient  quantity  of  iron 
to  aupplv  the  numen:»us  ordera  which  the  development  of  intlus- 
trial  activity  and  great  railway  undertakings  multiply  every  day* 
Tlie  cujstomB  returns  for  the  yeai-  1851  (at  that  periwl  neither 
Hanover  nor  Oldenburg  formed  part  of  the  Frunaian  Z^ilverein, 
and  the  commercial  treaty  ctincluded  with  Austria  for  twelve 
y*  """  L  .J  x\i}i  yet  been  signed),  yet  showwl  that  127,000  tons  of 
c  -re  importetl  fri>m  England  ajul  Belgium,  but  princi- 

pi,.,  ■  ih^  latter  country.     The  importatioji  wiM  rise  to  a 

much  liijii  J  flj^nire,  for  in  1851  the  consumption  in  the  Zolvereiu 
only  r+'pn-sr  I ir^.d  in  proportion  to  the  population  the  thiinl  part 
of  thAt  of  France* 


Th€fre  csould  be  no  boeitation  as  to  the  site  of  the  proeent 
establbhment.  It  was  on  the  right  hank  of  the  Rhine  on  the 
Ruhr, — for  there  ore  and  coal  were  to  he  fomid  in  abundance*, 
and  of  excellent  quality.  One  of  the  new  esitablishments  is  being 
erected  at  Rulirort,  on  the  Rhine,  in  the  vicinity-  of  three  lai^e 
ooaJ  mines  which  the  Phoenix  Com|>any  have  taken  for  thirty  years, 
on  a  plot  of  ground  aflminibly  situated  at  the  mouth  of  the  Rnhr, 
between  the  Rhine  find  the  railrotul  from  Cologne  to  Minden. 

Other  foundries  ai*e  in  progress  of  erection  at  Kvipferdreh,  on 
the  Ruhr,  not  far  from  the  Rhine,  in  immediate  communi cation 
with  the  Steele- Vohwinkier  railrr^ail,  and  in  the  miilst  of  fer- 
ruginous and  coal  beds  formations.  Twelve  fouudriea  are  beifig 
constructed^  ami  the  tirst  which  iire  finished  will  be  worked 
before  the  end  of  the  present  year  1853. 

Tlie  annual  production  is  temporarily  fixed  at  90,000  tons  of 
caat-iron  and  70,000  tons  of  wrought^iron.  These  quantities  can 
easily  he  douhletl  in  case  of  necessity.  As  to  the  ail  vantage  likely 
tn  accrue  to  the  companv  (the  Pho?nix,)  from  these  establiahmenta, 
they  are  easy  to  appreciate — in  fii^t,  the  outlay  for  coal,  ore,  and 
labour,  as  w^ell  as  the  preliminary  ex|>enses,  will  be  much  leas 
than  those  of  the  Belgian  manufacturer,  and  they  will  no  longer 
have  to  sup^Mirt.  the  hea\'y  expenses  of  carriage  from  Belgium,  otc. 

These  aJvantages  constitute  a  clear  gain  of  not  leaa  than  40 
fiTinc^  {\L  Mm.  Hd:}  per  ton,  or  three  millfon  six  hxmdred  thousaml 
francs  (144,0<K)/.).  They  will  economii*e  371,250  francs  (14,850/0 
in  the  expeune  of  transpirt,  and  the  profit  in  manuiactnre  of  iron 
fand  double  profit  with  tn{>lp  proiluction  is  tielow  the  mark,)  will 
be  2,7tKi,iK)0  francs  or  10H,{H10/. 

There  is  the  less  exaggenition  in  the  above  result  from  the  liict 
of  the  numerous  orders  which  the  company  are  at  present 
executing,  and  must  sueccssively  execute^  presenting  mticn  more 
advantageous  prices  than  those  which  produced  the  profit  of  one 
million  four  hundred  thousand  francs,  cited  above. 

R  P.  H. 


TYNEMOUTH   BATHS   AND   WASH-HOtJSES. 

(With  an  Engraving,  Plate  IV.) 

Messrs.  Ashpitel  and  Whichcord,  Architects  »!^-  Engineern, 

hi  our  last  Number  wejiresented  to  our  reatlera  a  phin  of  this 
useful  establishment.  We  now  give  the  elevation  fitcing  the 
principal  street,  which  is  the  only  jwirt  of  the  building  o?  two 
stories  in  height;  the  other  portion  a^nt&ins  the  baths  and  the 
M'a;sliing  oompai'tmentAj  which  are  lighted  and  ventilated  from 
the  roof. 

The  fiicade  is  simple  and  a|)propriate,  and  ia  executed  entirely 
in  Yorksnire  Bti:»ne,  the  column  shafts  and  some  of  the  more  pro- 
minent lines  being  iHili.slit^d.  The  entrance  on  the  left  hand  lefids 
to  the  men's  Imths,  while  that  on  the  right  is  for  ladies,  the 
centre  window  lighting  the  pay-office,  which  serves  as  a  division 
between  the  ibexes.  The  upf>er  story  is  allotted  aa  a  residence  for 
the  superintendent  of  the  establishment. 

We  have  much  pleasure  in  directing  attention  to  a  bnildiBg 
for  thia  valuable  pur|>oBe,  executeil  on  a  moderate  ttcaie^  as  it  ahowa 
that  there  is  no  reason  wliy  they  shcmld  not  be  adiled  to  every 
town  in  the  kingdom.  It  is  one  matter  to  charge  a  public  body 
w^ith  the  erectirtn  and  maintenance  of  a  structure  at  an  outlay  of 
6(H)0/.  or  7000/.;  hut  when,  as  in  this  instance,  the  institutii>n  is 
produced  at  one-third  of  that  sum,  it  comes  witliin  the  range  of 
towm*  of  die  moat  modest  pretenaion. 


KIDDER^S  GAS  REGtrLATOR 

Mr*  KroDKR,  of  the  UuitcHl  Statea,  has  deaiguefl  a  regulator  to 
lie  attacheil  Iwitween  th«  service-pipe  and  meter  in  buildings,  for 
the  piirp"«e  of  preventing  the  fluctuations  in  the  light,  due  to  the 
uuavoii  mble  variations  of  pressure  in  the  street  mfiins.  It  consists 
of  a  small  telescopic  gas-holder,  aealetl  with  mercury.  The  upper 
section  carries  a  rixl,  to  the  lower  portion  of  which  ia  a  conical 
vjdve,  a|)ex  upwarfls,  which  fits  into  a  corresponding  socket  in 
the  low^er  opening,  or  that  for  the  enti-ance  of  the  gaa,  which,  as 
it  rises  with  the  upjier  section  of  the  gaa-holder  under  an  increas*? 
of  pressure,  conti*ols  the  8ii|)ply,  and  consequently  the  preasure. 
The  appjiratus  i'esembh,*s  the  gijvernor  used  at  the  gas-works  to 
control  the  supply  of  gas  from  the  g:t8*holders  to  the  atneet-miiiiia  ; 
the  latter,  however,  is  sealed  with  water. 


n 


THE  CIVIL  ENGINEER  AND  AKCHirECrS  JOURNAL 


RESISTANCE  OF  THE  VERTICAL  PLATES  OF 
TUBULAR  BRIDGES. 

By  H.  Hatjpt,  C.E. 

The  great  desideratum  in  tlie  conBtruction  of  bridges  is  an 
amngement  of  part«  that,  with  a  given  weight  of  materiiil,  will 
poMcao  the  moat  efHcient  powers  ^jf  reaistance.  An  arch  fnltils 
the  condition  of  maximum  resistance  with  a  given  weight  of 
material  when  the  distribution  of  the  load  is  constant  With  a 
|»ennanent  weighty  ivhether  unifomily  distributed  or  not^  there  h 
a  curve  of  equilibrium;  and  a  given  amount  or  weight  of  material 
arranged  to  ct>nform  to  this  curve,  will  give  the  maximum  of 
resistance  which  the  material  is  capable  of  opposing.  But  for 
oniinary  bridges,  especially  for  railroad  purpoaes,  there  imn  be  no 
curve  of  et^uHibrium ;  the  load  is  not  only  variablii,  but  very 
great  in  proportion  to  the  weight  of  the  stnictui^e,  and  were  lUi 
eipiililiriuni  possible  in  one  position,  it  could  remain  atable  only 
for  an  instant,  aa  the  transit  of  the  load  to  another  position  would 
at  oncse  disturb  it. 

It  is  eviduut,  therefore,  tliat  the  principle  of  equOibmtion  is 
iip]ilicable  only  to  aqueducts,  or  other  structures  upon  which  the 
loads  are  nearly  txinstimt,  and  that  to  render  an  arch  capable  of 
iu^taining  a  varijible  l<«wl,  it  mu^t  either  be  made  so  detip  that 
the  variations  of  the  curve  of  pressure  wiU  never  pa&?  outside  the 
archf  or  it  imist  \m  eomhintHl  with  a  resistinir  tnuw  ciipahle  of 
effectually  oppr»sing  any  tendency  to  change  of  ligiire.  Most  of 
the  bridges  in  general  use  are  illnstrntiona  of  this  species  of  cojii- 
bination ;  but  tlie  main  reliance  is  iwually  placed  upon  the  tnijss, 
tlie  arch  being  used  merely  as  an  auxiliary*  Wheu  wood  is  used, 
tJiia  increase  of  material  m  not  objetitionable,  except  s<:j  fiw  as  it 
incTeoaea  unneoeeaarily  the  weight  of  the  structure ;  but  where 
iron  is  employed,  it  becomes  essentially  impoi'tant  that  the  di^ 
tribution  of  the  ft^rees  sin  mid  he  understooil,  the  Htraiuw  upon  all 
pat^  of  the  Btnicture  accurately  determined,  find  tlie  dimensions 
correctly  proportioned  U)  the  requii-e*l  resistances. 

The  prineiple^  involved  in  these  calculations  have  ab^eatly  been 
giveu  to  the  public^  in  a  work  oo  the  'Creneral  Theory  of  Bridi^e 
Construction/  and  no  further  reference  to  them  is  required, 
except  to  state  that  an  appUcation  of  these  principles  w^ould  leiid 
to  a  radical  change  in  the  manner  of  constructing  bridge  trusses ; 
and,  instead  of  osiing  an  arch  as  an  auxiliary  to  a  truss,  the  arch 
would  be  made  the  chief  dej>enilence,  and  the  truss  employed  t^> 
rerast  the  action  of  variable  loadd,  and  prevent  change  of  figure  in 
the  arch  during  their  ^wissiige  over  the  bridge*  When  disposed 
in  this  manner^  a  given  quantity  of  material  vdW  opiK>se  an 
efficient  re^iatanee  either  to  \ibratiftn,  flexure,  or  fracture. 

In  tubahir  iron  bridges,  which  have  recently  attracted  much 
attention,  no  difficulty  is  found  in  determining  the  straiaa  unon 
the  horizontal  tables,  and  in  proportirmiTig  them  correctly ;  but 
the  dimensions  of  the  vertical  ribs,  and  the  Iteist  manner  of  stiifening 
them,  will  depend  not  only  upon  the  magnitude  of  the  weight,  but 
U|M)n  ita  mtAt  of  application.  If  the  weight  be  supposed  applied 
at  the  middle  <>f  a  tuoular  bridge,  its  action  would  tend  to  shoritui 
the  diagonal  extending  from  the  middle  of  the  top  chord  or  table 
t-o  the  end  of  the  bottom  Utbh%  antl  at  the  same  time  to  elongate 
the  oppf)site  iliagonal  frtjm  the  middle  of  the  bottom  table  t'O  tlie 
end  of  the  t(>]j  table.  As  the  stmin  upon  the  last  diagonal  woidd 
be  tensile,  its  ability  to  resist  would  be  neai4y  as  the  ati'ength  of 
the  material ;  but  the  opposite  diagonal,  being  subjected  to  com- 
TU"€«sive  foroes,  would,  if  it  formed  a  line  of  a  thin  plate  of  metal, 
m  unable  to  opjxjse  any  efficient  resistance,  and  the  bridge  would 
probsibly  fail  in  the  direction  of  this  diagonal.  It  becomes  neces- 
sary, therefore^,  to  piwide  means  for  stitfening  the  ribs,  and  this 
is  usually  effected  by  riveting  to  them,  verticjaliy,  pieces  of  X-iron 
at  short  intervals. 

By  these  additions,  the  diatributinn  of  the  strains  is  changed, 
and  the  action  of  the  parts  is  similar  to  that  ui  a  tnifts  on  the 
Pratt,  plan^ — ^the  vertical  atiJfiiess  taking  the  pbice  of  tlie  posts, 
and  the  line?*  of  sheet  iron  connecting  the  oppiflite  angle  of  tmy 
fMinels  having  a  corre^qjondiDg  action  to  the  rjrdiuary  dingo anl 
ro<la.  The  resistance  which  sueh  an  arrangement  is  capable  of 
opm^ing,  it  is  j>ropo9ed  to  determine  from  the  following  con- 
iitaer&tions. 

In  the  general  theory  of  bridge  construction,  it  has  b€^en 
demonstrated,  that  where  the  load  is  unifoj-mly  distributed  the 
vertical  strain  incre^vswis  uniformly  Urom  the  middle  to  the  ends ; 

*  Baad  It  the  3C««UAg  of  Ui«  Ammlcftik  AawiriMtioti  fur  Um  Advaooemeiit  of  Bdeatx, 
JtiJj  iSM,— B^ported  ia  thfi  '  Jaiinul  of  tlm  FniiiJdiu  IiutAHrto,* 


the  .'^tiTiiii  upon  the  diagonal  of  any  panel  will  be  as  the  Isngth  of 
the  diagonal  to  the  length  of  the  vertical  side,  and  also  as  ita 
distance  from  the  middle  of  the  truss;  the  maximum  verticiil 
strain  being  of  course  equal  to  the  whole  weight  of  the  bridge 
and  its  load,  vtith  the  momentum  due  to  motion  imd  vibnttiuia, 
when  the  atnieture  is  not  rigid. 

It  has  also  been  shown,  that  the  vertical  and  diag^>Da]  strainft  j 
upon  anj  panel  which  are  always  proportioned  to  each  other  in  i 
fixed  ratio,  are  also  in  propc»rtion  to  the  degree  of  annular  motioiibl 
or  change  of  figure  in  any  ptuiel  caased  by  flemre;  and  aa  tlu^l 
settlement  of  a  bridge  to  the  figure  of  an  inverted  art^  would  O'J'd 
change  the  rectangular  shape  of  tlie  middle  panel,  the  vertic 
and   diagonal  strains  upon  this  panel   would  be  theoretiasJIy 
nothing ;  while,  at  the  end  of  the  truss,  the  variation  from  a 
rectangle,  and  the  intensity  of  the  vertical  and  diagooal  straixm 
would  be  greatest. 

Knowing  the  whole  weight  of  the  structure,  l^e  str^n  xippia 
any  panel  is  readily  determined,  and  it  is  now  proposed  tu  inquira 
whiit  ttill  be  the  resistance  of  a  sheet  of  metal  securely  attached 
to  alt  the  sides  of  a  rectangle,  in  comparison  with  aq  equal 
quantity  of  inateriid  arranged  in  the  form  of  diagonal  rods.  It  Ib 
evident  that  the  considenition  of  this  questi<m  will  atft>ril  tho 
means  of  comparing  the  relative  efficiency  of  the  distribution  of 
Uie  material  in  tabular  bridges^  as  compared  with  diagonal 
panel  rods. 

Let  rt,  c,  in  the  annexed  figure,  repre- 
sent the  <liagonal  which  is  aubjecteJ  to 
a  tensile  sti-ain,  and  R,  the  resistance  per 
unit  of  area  which  tlie  material  is  capable 
of  opposing;  (a),  its  ^perpendicular  dis* 
tance  B,  rf,  lri:nn  the  fulcrum  B.  The 
strain  upon  a  unit  at  the  distance  j*,  will 
be  in  proportion  to  this  distance,  and  ^dll 

R 

be  represented  by  —  x.     But  as  the  effi- 


cieney  of  the  resistance  will  be  in  pro- 
portion to  the  leverage,  which  is  ^,  the 
whole  effect  of  a  umt  of  material  at  the  distance  .r, 


vnSi 


expressed  by  —  x^y  and  the  sum  of  the  resistances  along  the  Hi*?' 

d  B,  obtained  by  the  usual  loethtMi  of  integration,  will  be  J  R  a*, 
or  J  R  fi  -|-  *^'  As  R,  represents  the  re-sistance  of  the  material 
per  imit  of  area,  and  («),  the  number  of  units  in  the  distance 
B  (i,  R  a  would  ivpreseut  the  resist^mee  of  a  r<Hl  wht.»ee  area  is 
o,  and  R  a  +  ff,  its  moment  of  I'e.'^istance  at  the  distance  B  d. 
As  the  resistance  of  the  triangle  a  O  C,  is  necessarily  equal  to 
that  of  aBC,  the  whole  i^esistance  of  the  rectangle  abcg^  will 
l>e  I  R  a^.  The  resistance  expressed  by  J  R  «*,  is  obtained  by 
the  use  of  an  area  of  material  represented  by  a  c  +  B  rf.  If  this 
same  amount  of  material  should  be  placed  in  the  form  of  a  rod  iv| 
the  diagonal  a  <?,  its  cross  sei^tirm  must  be  equal  to  B  rf,  or  tf, 
its  effective  moment  would  be  R  a^. 

It  appears,  thei-efore,  that  the  power  of  a  plate  t«  resist  an 
ariguhtr  eliange  of  tig\ire  in  a  rectangular  frame  w*ill  l>e  twf>- 
thii-ds  as  great  as  that  of  an  equal  qu^mtity  of  material  plaotxl  in 
the  direction  of  the  diagonal.  Wiei*e  a  truss  is  designed  U»j 
support  a  eonstant  weight  unifonuly  distributed,  or,  in  oth€ 
-wrmlH,  where  counterbracing  is  unnecessary^,  the  a^loptiou  of  th^ 
tubular  or  pLite  arrangement  involves  an  exjienditui'e  of  50  per 
cent  more  material  than  would  be  required  by  diagonal  rcjds ;  but 
where  the  load  is  variable,  iw  is  always  the  f^se  in  bridges,  i 
where  rc^ds  tiv^.  conswiueiitly  required  in  both  diagonals,  the  reh 
tive  economy  of  the  two  arrangements  is  more  nearly  equal,  s 
may  even  be  reversed.  In  a  truss  which  is  unsuppoitetl  by  iial 
arch,  a  calculation  of  the  quantities  of  material  requiretl  in  the 
two  arrangements  involves  a  conaicleraticm  of  the  sti-ains  pn>- 
duee^l  by  tlie  variable  and  constant  loails  in  each  pTOiel.  In  th0^ 
middle  panels,  tlie  strain  from  the  weight  of  the  stnicture  bein 
theoreticjdly  nothing,  the  diagon?ils  resist  only  the  effects  of  " 
valuable  loail,  and  musjt  Ih^  equal.  If  the  area  of  each  pckI  be  repr 
sen  ted  by  J  a,  the  two  would  be  -J  a ;  but  as  the  braces 
c^mnterbraces  are  never  lK)th  in  action  at  the  mime  time, 
plate  arrangement  requiring  a  quantity  of  material  represent 
liy  (a),  would  be  equivalent  to  the  braces  and  cx^unterbrac 
both,  jmd  woulrl  effect  a  saving  of  material  equal  to  J  o.  Th 
rods  in  tbis  case  would  require  33  per  cent,  more  material  tlu 
tlie  plate. 

II  J  b  represent  the  material  required  in  the  rods  of  the  end 
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mn^ls  t4>  i^mst  the  w«»iglit  of  the  ftra<5ture,  then  §  ft  +  |  <>»  would 

Ae  reqnii'ctifor  the  inAin  diagonal  rods,  and  f  a  for  the  counter- 

Brjice,  inakuig  }  6  -f  1  **•    '^^^  plate  arrangement  would  require 

b 

6  *f  ii.    The  difference  ijb,  — ; 


'.    Hence^  if  a  should  be  equal  to 

6,  the  value  of  the  expi'Cftaiun  becomes  zero,  or,  in  other  words^  if 
tiie  variaM**  ^'"'  ■  "iMtaut  loads  are  equal  at  the  end  paneK  the 
qtmatity  «  in  the  rtxla  and  plate**  will  be  the  stone ;  but 

if  the  vari.i  .    :      i  is  Itsust,  there  will  l)t*  u  lotw  of  material  bj  the 
I  of  the  plates  which  '^*ill  lie  (^"eitter  as  tlie  weight  of  the  »truc- 
"ture  increases,  and,  conaequeiitj)',  the  i-elntive  eoouomy  of  plates 
wriuld  be  lews  for  very  long  spans  tlian  for  nhoH^r  onea. 

These  e«tn«ideratiou8  miturally  lead  to  the  Biibstitution  of  aheet 
iron  for  the  nxls  of  wtxulen  hri<lgert,  luid  ita  adoption  will  secure 
the  easeutiaJly'imjK^rtiuit  iwlvitntagea  of  siDiplicity,  eotjnomy, 
incombuatibilityy  and  dunibility,  if  practical  dirticuJtiea  do  not 
ariae  from  the  expanjiion  and  ooDtraxTtion  of  the  platen  when 
A.ttached  to  wocxlen  fninies.  As  the  ex[>aufiiou  of  diagonal  rods 
1ft  not  found  to  be  prtuJuctive  of  any  injury  or  inconvenieuoe^  itia 
posaible  thiit  the  slight  bemling  or  buckling  which  muat  reault 
from  the  exj»anidon  oi  the  iron  pluteti  might  not  lead  to  any 
fierioua  oouse<|uence8 ;  but  whether  the  plan  of  c^jUittnioting 
bridges  by  covuriog  wo^nlen  fiTtnic^  with  t^ht^et  iron  be  jiracticable 
or  not^  the  re^iult  of  the  tvdiMdatioa  tiuit  luis  been  given  pixivesM 
Ikfttwith  a  sulhcieut  nuuiKi  r  of  pontn  or  wtitfeners,  tlie  vertical 
plAten  in  tubular  ii'nn  britlgi'Hi  raay  be  very  thin,  and  still  {xtsaoss 
sufficient  powera  of  reai«taiifi> — n  coyi'IuHion,  the  truth  of  which 
is  contirmed  by  the  experiments  od  thti  Britannia  Bridge, 

A  tubular  irc»n  bridge  witljimt  arcbea,  hj  be  profHarfv  prf>poi'- 

tioned^  should  have  the  numl^er  or  thickness  of  tlie  toji  and  bott^jui 

llatee  iBcreaseti,  and  of  the  side  of  vei*tieal  plaU%s  dccruuJAed  gi7idu- 

*ly  &om  the  enda  to  the   midille.     A  tubular  bridge,  in  which 

pljitea  are  of  the  same  dimensiomi  in  the  midille  and  at  tlie 

must  be  very  badly  proportioned,  and  contain  a  large  amount 

of  uaelesa  material. 

If  V  repnwent  the  variable  load  upon  a  single  panel  or  interval 

ecn  two  adjiicent  jxust^  or  stiflenera,  w  =:  numl^er  of  i>finela, 

the  whole  weight  of  the  structure,  then  the  proporti*»u  Ix^wccn 

thicknea^  of  the  vertical  plated  in  the  middle  and  at  the  enda^ 

be  nearly  as  V ;  aa  this  propc»rtion  may  readily  be 

BM  great  as  1  :  5,  it  follows  that  a  veiy  great  aavrng  may  be 
ifflbcted  bv  pm|xtrtionjng  the  thickness  of  the  sheets  in  each 
pAii^  to  the  strains,  an  tuTaugemout  that  appears  to  have  l>een 
oveiiooked  or  neglected  in  the  conatruction  of  tubular  bridge*. 


CONVERTING  RECIPROCATING   INTO   ROTARY 

MOTION. 

Nathan  Atherton,  Inventer. 

This  invention  consists  in  appl\ing  a  cylinder  T^ith  a  right  and 
eft  c«>ntiiiuoua  gnxjve  (fonoing  a  double  inclioeil  plane  or  iM.'rew), 
"be  pit<:h  ami  diameter  of  which  is  in  proportion  to  the  length  of 
the  stroke  uf  the  jiiaton. 

if  fur  a  steiim-eugine,   for  example,   then,   according  to  the 
agth  of  the  stixike  of  the  reel  profiting  motion  t*)  which  it  shall 
nitplitd,    the    invenUir   constructs    his   cylinder,    mlltni   the 
|jv  'Under,  by  having  caat  or  cut  in  its  surface  a  groove, 

1  a  ]X)int  near  onu  end  of  the  cylinder,  and  continuing 

i^uiuid  the  cylinder  to  a  point  on  the  opixwite  r^ide  fnjtn  the 
ting  jKiint,  and  near  the  other  en*!  of  the  cylinder  from  the 
ting  |.toint;   and  fn»m   this  second  jx>int  he  continues  the 
r»>ove  anmnd  tlie  cyUmler,    returning  to  the   stai-ting   point; 
bna  m^dclng  a  contlum>u>)  groove,  and  ibrming  a  double  inclined 
ue. 
Ilia  cylinder  is  apjiHed  y»roperly  houttt'd,  so  that  it  may  revolve 
I  shaft,      A  frifiiuii-wliHcl  in  att!iche<i  to  the  eroflahwid,  funl 
in  the  gnn.ve  uf  thv  impulse  cylinder*      The  croBwhead, 
eing  proi^elled  fr>rward,  anises  the  cylinder  to  make  a  half- 
.   arid  up<in   the  ci^osshead  l>eing   retmiied    down  the 
«her  »ide  of  the  cylinder  to  its  tirHt  jK>8ition,  will 
i!      ill  revolution  of  the  cylinder  ujkhi  the  shaft. 


ECHOL'S  WATER  GAUGE  FOE   STEAM    BOILEBS. 

Tms  invention,  at  [iresont  under  consideration  by  the  Committee 
of  the  Fnmklin  Institute,  oonaists  of  a  metal  cylinder,  of  abcjut 
2^  inches  diameter  atttiched  to  the  boiler  by  two  smaller  tubes,  prt> 
vided  with  stoji-oocks,  one  entering  above  and  the  other  below 
the  water-line,  Midway  of  the  vei-tieal  height  of  the  cylinder  are 
two  openings  o]>f>osite  each  ttther,  in  which  are  screwed  hallow 
Duta«  the  inner  ojjeniugB  in  which  nuts  are  dosed  by  hemispherea 
of  glass,  the  convex  p<jrtion  inwards;  bet'ween  these  rises  and 
falls  a  ^dnated  rod  attached  to  a  float,  the  numbers  on  the  rod 
being  visible  as  they  come  oftposite  the  ojjenings. 

The  atopcoc'k  at  the  lower  end  of  tue  gJiuge  is  a  thret^-wjiy 
oock,  und  mav  l>e  thus  made  to  cut  off  communication  ^-ith  the 
water  in  the  boUer,  and  open  a  small  ventrtube  leading  exterardly, 
by  which  means  all  the  water  in  the  gauge  may  be  blo^n  out  m 
case  of  any  obstruction.  The  height  of  the  ^ter  in  the  gauge 
may  alao,  if  desired,  be  tcstetl  bv  thua  blowing  out  the  water, 
n^ieasuring  ita  amount,  and  calcuiatiug  its  height  for  the  known 
capacity  of  the  cylinder* 


EuAJIiWAY  BRAWBRIBGE   AND   SWITCH   SAFETY 

TELEGKAPH, 

—  McRab,  Invtnimr. 

The  object  of  this  !  -  is,  to  give  to  the  conductor  of  a 

raili-oad  train,  when  .j  ,  ^^  a  «hiiwbr-idge  uv  switch,  a  si^al 

by  which  he  may  know  wui  the  bridge  or  switch  \a  in  the  nght 
position  to  pa^  the  train  with  safety.  To  aet-Miupligb  this,  an 
electric  current  is  establiHhe<l  tmm  a  liittt^ry,  including  in  it  the 
(b-awliridge  or  switch,  so  that  if  tli*«e  be  in  pnijvr  ^xjsition,  the 
circuit  is  eorapl etc*  at  that  jniint,  but  that  it  they  Vieoiit  <>f  pwition^ 
the  cirtuiit  is  there  brc»ken.  The  zinc  wbich  tonus  the  oi>ndut.rtor 
ienniniit4?9  at  a  safe  distiiuee  Irorn  the  bridge  or  switch,  in  a  care- 
fvilly  Lusulateil  rail;  and  the  nt^xt  ndl,  also  carefully  insulated,  is 
connected  with  a  gfrttund-j»late,  by  which  the  circuit  is  cv^mpleteih 
An  oniinary  electro-maguet  is  yihwjeii  uj>c«n  the  loc»-»motive,  its 
ai'mature  so  adjusted  as  to  oontnjl  the  scmnding  works  of  an 
alarm,  and  the  extremitieisj  of  its  coik  U^rmiuating,  the  one  on  the 
fi*ont,  the  other  on  the  hin<l  fixle  of  the  k»comotive.  Then  it  is 
evidt^nt  tliat  the  electric  (Jii-cuit  is  l>rokeu  at  tlie  insulated  rail^ 
but  that  when  the  locomotive  reaches  that  point,  the  front  wheels 
being  on  one,  while  the  hLmi  wheels  ai'e  on  the  other  Lnsulat^^d 
rail,  the  circuit  will  l)e  completed,  an«i  the  bell  sound,  pnnideil 
the  dniwbridge  or  Bwitch  lie  in  a  piTiijer  position  ;  btit  thiit  if  they 
sboulil  not  be  so,  then  the  tk^ll  cJinnot  soimd*  for  tht^  armature 
will  not  l:>e  attracted,  in  conse^iiencu  uf  the  circuit  being  broktm 
at  the  bridge  or  switch.  It  will  be  ub5W'r\'pd  here,  that  the  indi- 
cation \a^  the  c<induct^>r  that  he  may  prooet^l  is  given  by  vox  actual 
audible  signal,  and  that  this  signal  citnnot  be  given  by  any  acci- 
dent. The  only  effect  of  the  apfianitus  getting  out  of  order  or  not 
working,  ia  U)  make  the  conductor  proceed  cautiously.  It  will 
also  be  seea,  that  if  it  be  found  necesaary  in  practice,  the  insu- 
lated rails  in  whieh  the  iwu-ts  of  the  circuit  terminate  may  be 
separate  from  the  tnick,  and  placed  inside  or  outside  of  it ;  the 
connection  with  the  engine  lieing  made  by  metallic  springs  at  ita 
front  and  back,  pnyecting  dowTiwards  so  aa  to  press  ujx^u  them. 

A  mmbti cation  of  the  al>ove  appianitus  is  pn)pofted  to  prevent 
oollisions  on  single  tnick».  In  this  ca*K?,  a  double  circuit  is  eetikb- 
lished  from  the  name  tiattery  to  the  turn-outj  at  the  extremities 
of  the  part  of  the  track  *>n  which  the  trains  may  meet  The  iintfs 
here  terminate  by  circuit-eliangei's,  by  which  all  current  is 
stopped  while  the  apjmratus  is  not  in  use.  The  conductor  who 
first  arriveH  at  either  end  of  this  prepiutul  track  Bhiftii  the  ehanger, 
by  whieh  melius  he  establiBhen  the  circuit  from  the  other  end 
through  his  magnet,  and  if  everything  is  right,  get^j  the  signal 
that  he  iimy  go  un,  lejiving  the  changer  as  he  placed  it.  Then 
when  the  other  tndn  arrives  at  the  opposite  end,  he  cannot  com- 
plete a  circuit,  IjecaUHc  hiw  circuit  must  come  from  the  other  end, 
and  lias  Ijeen  already  bi^»ken  by  the  first  conductor ;  he  therefore 
knows  that  the  other  ti-ain  has  pa^'^setl  the  next  turn-out,  and 
must  wait  until  it  }»fuH.seti  hUn.  Each  conductor,  as  he  |ias£ies  otf 
the  prefnai'e*!  ti-ack,  places  the  circuit  changer  of  that  end  in  ita 
first  position,  and  the  ajppiratus  is  ready  for  service  again.  It 
win  oe  seen  that  these  changci*  nmy  be  etwily  lione,  ii'  deairable, 
tnechanJcaJly  by  the  euginea  themselves.  And  here,  again,  the 
derangement  of  the  Hp]Miratus  can  only  result  in  additional 
caution  on  the  pait  of  tho»e  in  charge. 
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McCONNELL^S   EXPRESS  LOCOMOTTV^. 

Si»— In  the  Prattical  Mechanics  Journal  for  this  month 
(December,)  thtre  is  publislied  some  account  of  McCoimell^s  Loco- 
motive, with  ail  illuKtrativi?  plate,  in  oontiniiation  of  previouB 
Hiliclea  on  tlje  same  Aubject  in  that  ioumiU.  As  the  ¥mter  has, 
in  my  opinion,  mlmpprehended  the  merits  of  that  engine  in 
varioiw  i-e»pect><,  ami  a**  it  ia  of  importAuee  that  the  public  sliould 
not  be  miijleil  V>y  &r  parte  statements  in  queistions  of  locomotive 
power,  wluch  materially  involve  the  pecimiaiy  interests  of  rail- 
way  comnaniea,  I  l>-^g  the  favour  of  your  columns  for  the  insertion 
of  the  following  obser^ationA,  with  a  view  to  the  projjcr  rliacnssion 
of  the  subject  of  Exjiress  I>>ctimotives,  and  the  estkbUshment  of 
correct  principles  in  their  dehdgn  and  oonstnietion* 

In  the  article  hi  question  it  appears  to  have  been  overlooked 
that  McConnell'3  eugine  was  investigated  at  the  Institution  of 
<Hvil  Enginfers,  on  the  reading  of  my  paper  on  **  Iwocomotive 
BtiDera,'*  in  March  hist,  and  auVwequeuUy  in  the  joint  liep^irt  of 
Mr.  Edwani  Woods  and  ^ii\  William  P.  Marwhii!!  to  the  General 
I/ocomotive  Committee  of  the  London  luid  North  Western  Rnil* 
way  Comp'iny*  It  was  on  both  of  these  occasions  proved  tliat 
the  new  endne  was  radically  vn-trng  in  all  its  boasted  peculiarities, 
and  tliat  Mr.  McConnell  had  disregartleti  the  lessons  of  experi- 
ence^ whether  in  res|>ect  of  the  boUer,  the  engine,  or  the  whole 
machine  as  a  carriage. 

And,  tir^t,  nf  the  boiler.  Mr.  McConnell,  and,  with  him,  the 
writer  in  the  Practical  Mechanic**  J&urrml,  started  with  two  graod 
fiEtUacies, — one  was,  that  the  fiiel  was  imjierfectly  consumerl  in 
ordinary  passenger-engines,  tmd  the  other  was  that  firebox  sur- 
tkoe  is  in  itself  superior  to  tube  Hurface  for  the  absorjition  of  heat 
I  might  very  properly  add  a  third  fiUhiey,  by  which  they  were 
miwled ;  namely,  the  assumption  tliat  the  area  of  grate  has  no 
economical  relation  to  the  heating  8urfao4i.  Now,  in  respect  of 
the  combustion  of  coke  in  the  locomotive  tirelxijc,  I  showed  in  my 
Iiftfier,  from  direct  experiment,  and  by  i-eference  to  tlie  heat-pro- 
perties of  the  gases  of  c^jmbustion,  that  the  comliustion  was 
practically  i>erfect,  and  that  the  immense,  useless,  and  costly 
chambers  of  the  patent  fii-ebox,  and  iti  i>erfonited  stays  for  the 
admission  of  air,  wej*e  not  only  useless,  but  injurious ;  and  these 
deductions  were  confirmed  by  most  of  those  who  took  [vjirt  in  the 
dtsonssiont  while  not  even  a  show  of  rejison  for  dtmbting  their 
validi^  was  suataiueii.  But  I  am  happily  relieved  fi'om  the 
nweaaity  of  insisting  further  on  tins  point,  by  theeiidence  of  two 
guch  authorities  as  iOL  El^elmen  and  Sauvage,  who,  ahorUv 
after  the  fUsciiiii^itin  on  my  pajier^  undert4)ok  a  series  of  expen- 
menta  on  tlie  engines  of  the  Lyons  Rtiilway,  the  object  of  which 
was  the  analvaia  of  the  ga^tsms  products  of  combustion  discharged 
into  th»>  smoke-box.  They  fuund  that  in  the  j>as«enger  engines, 
thei-e  might  l>e  too  much  air  atlmitte^l,  but  tliere  never  tms  any 
carlmnic  oxide  gaM\  the  whole  of  the  cjirbon  eon atitu ting  llie  fuel 
was  oonvert*?tl  into  carbonic  acid,  and  tliis  conatitutos  the  com- 
plet*»  wuibuBtion  of  a^ke.  The  twt*  investigatiuns,  then,  foundetl 
on  the  oWrved  evaporative  duty  of  this  fuel,  on  the  one  hruul, 
/md  the  diemical  aimlysis  of  the  gases  in  the  smoke-box^  on  tlie 
(♦ther  hand,  ]>lea»ingly  confirm  eacli  other,  and  tlemonstrate  the 
futility  of  the  9mok«Huid-air  mixing  expedients  devisetl  by  Mr, 
M«*Cnnnell  for  his  express  engines.  Agiiin,  as  t^j  the  firebox 
surtaci%  I  do  not  know  on  what  grounds  ilr,  McConnell  asserts 
its  aujx^riority  to  tube  surface;  surely  the  tubes,  |-inch  thick,  may 
fH>nduct  the  hcAt  to  the  water  at  least  as  ivwlily  as  the  Viiich 
wh11(4  "f  Uh'  tm^b<jx.  It  woidd  p^irhujia,  occupy  your  imges  at  h^y 
gi^'f  '  v?^  intu  the  exficrimcjitid  evidence  on  thLn  question; 

hut  M  II -e  of  all  gcnuinely-ree<jnled  experience  shows  that 

tlje  dintinctjnu  chumed  by  Mr.  McConnell  exists  nowhere  but  in 
his  own  brain. 

But  Mr.  McCoimell  has  utterly  forgotten,  or,  perhajis,  has 
never  understood,  the  eseeutiid  relation  tliat  subttiHt^s  Ix^tween  the 
^it^^rea  and  the  heating  surface.  It  b  clear  he  had  no  fluspi- 
cion  that  tliM  larger  he  nia4le  the  grate^  beyoud  what  was  i-equii^d 
for  the  complete  ATid  prt>per  combustion  of  the  fuel,  the  less 
trtficient  v,i^A  the  fuel  for  evajxinition^  on  account  of  the  inferior 
*t' *  '  '  nf  the  heat  of  combuHtiun,  and  the  inferior  rate  of 
I!  of  llie  heat.  If  he  would  only  make  bis  firebox  hirge 
"'M»lil  tind,  bye-and-bve,  he  should  get  no  steam  at 
il:  Lion  of  steani  would,  in  fact,  be  mvei^yaa  the 

uik  u^  :„.     li^-ine. 
Wem  lold,  I  know,  and  well  U>V\  tw,  tluit  his  engine  gets  up 
tht  Mttu  in  a  wonflenuUj  short  time;  and  he^  with  pardonable 
pMiiality,  ascribes  the  prompt  action  of  the  boiler  to  the  vaBtueaB 


of  the  firebox-flniriace.    No  such  thing;  it  is  ooiill6eted  simpl  y  irfth 

the  very  small  watei'-nxim  of  the  bouer,  in  which  f>f  n 

is  little  water  to  be  heated;  and  it  is  due  al«o  to  th**  I  f 

the  gnite,  and  to  the  shortness  of  the  tubes,  which  i 

resistance  to  the  draft.    For  these  reasons  it  was,  < 

in  1829,  cot  up  her  steani  in  even  less  time  thiui    v  ^ 

engine-     Wliile  on  this  jKiint,  I  may  allude  to  the  i 

narrow  water-Kpaces,  only  £  inches  wide,  njund  the  '*<  i 

chamljer/'  ami  at  the  sides  of  the  firebox.     Mr.  Mc(  • 

i-ely  upon  it,  that  much  t>f  the  inferiority  of  his  en ^'fn**  i 

to  the  narrowness  of  the  water-sTiaoes,  which   hafil*   i        <    •  m    .f 

the  stejtm;  it  is  certain  that  the  tkroat  of  the  "citniluHU'  ii  uJiuiu- 

ber**  wiH  speedily  bum  outfi^m  this  very  cause,  and  entail  oi.»siiy 

repairs. 

Referring,  finidly,  tt>  the  actual  evaporative  ]iower  of  r  i 
it  w^s  distingiibihed  for  nothing  but  its  meiliocrity.     W 
ti"acted  blast-pipe  and  wide  air-^ijace  of  grate,  it  did  n  '' 

190  feet  of  water  j>er  hour,  and  tliis  at  the  rate  of  (iii 
water  per  ]Kiimd  of  coke,  of  which  nobody  knows  how  much  'aus 
due  to  priming,  with  the  cram|.M3d  water-ways  and  ateinn-rcmm: 
whereas  the  Great  Britain  broad-gauge  boiler  ev;i  i  -D^nth 

smaller  exterior  dimensions  than  those  of  McCoin  ne, — 

half  as  much  acain,  Tft^th  the  same  ratio  of  war^i  o»  iii«l;and 
there  are  many  lk">ilers   of  half  the  size  which  will  do  as  much 
work  as  tlm  leviatlian,  with  equal  efiicieriey.     It  is  true,  ti^ 
oompanitive   trial   was    made    with  other    engines,    in    wbii 
McConnelFs  engine  is  made  out  to  have  given  tlie  lit\st  resul 
But  the  trial  was  not  pn>perly  one  of  hxiomotivea  as  a  wht:>li 
but  of  boilers;  anil  it  nhoidd  have  beenatat^,  tljat,  in  these  v< 
trials,  the  Heron  and  Prince  of  Walfjt^  of  the  Noithem  I>i vision 
evaporated   8  Ii5  lb.  of  water  }»er  pound  of  aike,  while  the 
engine  raised  only  71^1)  Ib.per  j:K>nrjd   of  c<jke;  and  moreovt 
the  fires  were  imprcqwrly  lighted  in  the  smaller  bciilers,  s« 
steami  usually  got  up  in  one  hour,  occupied  on  tlie  oct^iasi<^»n  of 
the  experiment,  about  thi-ee  liours  in  getting  up,  and  even  then 
the  fuel  was  imi>eifectly  kintUe^l.     These  mishap  may 
arise  from  the  admission  of  BmaJJ  rubbish  into  the  tii*ebc»x; 
as  tiie  steam  was  got  up  under  the  charge  of  Mr.  McCi»nneir» 
assistants,  at  Wolverton,  conti-ary  to  the  hiws  of  experimental 
justice,  it  is  perhafjs  not  very  difiiciilt  to  imagine  a  reason  for  the 
mishap. 

Now,  as  to  the  engine.     The  leading  dimensions  ar  -  v —  i- 
copied  from  tliose  of  the  (Jreat  Weisteni  engines.      An 
wheel  on  the  nari'ow  gauge  is  sheer  al>8UJHlity, — ^it  is  v....... 

the  larger  the  wheel,  the  larger  must  be  the  cylinder,  or  '  ; 
higher  the  working  steam  pressui^;  and  ctawetiuently  the  gri  i 
the  straiu  on  the  working  f>arts,  and  the  prr>liability  of  overii'vit- 
ing  the  bearings,  anil  breaking  tlown  the  crank-axle.  A  six-t*  et 
wheel  is  quite  large  enough  for  a  narrow-gauge  express  engine: 
it  atlmits  of  a  free  exha^ist,  it  sulliciently  moderates  tlie  ^ecipl^> 
cations,  it  mcwlenites  the  direct  stniins  tin  the  machinery,  it 
aihnits  of  a  sufficiently  wide  blast'-oritice,  and  it  moderates  the 
total  weight  of  the  niaciune,  as  the  cylinder  and  other  meclianism 
may  Iw  corresj>ondingly  moderate. 

Lastly,  m  to  the  carriage,  or  the  machine  as  a  vehicle.  It  is 
difficult  to  conceive  how  Mr.  McConnell  could  nermit  himself  to 
fall  into  the  error  of  nmking  a  31-ton  en^pne  for  express  traiTi=f. 
Tlie  weiglit  is  enonuous:  to  quote  the  language  of  the  writ*  r  4' 
the  article  in  question,  "as  the  ixjad  exists  at  present,  it  is  abnply 
im^KisHible  to  run  the  London  and  BiiToingliam  two  hours* 
expresses  with  any  reasonable  degree  of  sidety.**  And  yet  tliia  31- 
toji  engine  was  deliberately  de^iij^med  for  that  very  purpose,  now 
declared  impossible  to  accomplish.  Nor  w>uld  the  blander 
possibly  have  been  committed  in  ignorance  of  wuch  conset^vienoea, 
for,  in  1849,  the  attention  of  the  CJeneral  Works  Committee  of 
tlie  Louilon  and  North-Westem  R'ulA^Tiy  wris  forcibly  directed  to 
the  very  question  of  heav}^  engines  tw#w#  the  csijiacity  of  the 
roa<l  t-o  sustain  the  ImvIs;  tmd  in  the  Ilcfwirt  to  that  Comnuttee^ 
signed  by  Mr.  Met-ounell  in  conjiinctn>n  with  otlier  otficiAla 
apiuiinted  t-fj  investigate  the  sulijcct  of  PeniLiuent  W.ay,  and 
puolished  in  1H49,  it  was  admitted  that  the  question  of  heavy 
engines  and  high  sjieeds,  was  one  of  conHideruble  embru  : 
iu  its  engineering  asi>ects.  "  It  is  no  longer  a  matter  of  a  i 
say  they,  and  amongst  them  Mr.  McCrmnelh  *Hhat  the  >  m  im.^M 
weight  and  stieed  of  the  engines  and  trains,  hiis  become  very 
marked;  and  the  cotwurretit  testimony  of  thotte  vho  arc  engnged  in 
the  practical  part  of  tlte  repaire^  pixjves  that  the  deterioration  of 
tlie  road  lias  increased  very  mpidly  since  the  ijerioil  of  the  intro- 
duction of  the  heavy  engines.    There  is  no  longer  a  doubt  that 
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f^  immodmUt  damage  to  boOt  the  road  and  ihettiKk  from  hi^h  gpe^, 
^<?  loas  to  the  ComiJaiiy,  the  additional  fiire 
tiot  far  niorti  tlian  txtuiiteHwilanw  riny  fiolid 
tt-rify^njrom  it  bp  the  pubiie:'  (tiee  liep>il  p.  37).  "  Since 
tui«ea  uf  c!»'tenorr4tii)ii  hrtve  Wn  iHiiliunDished,  indeed 
increjLsed,  for,  in  April  iS.'V.j,  the  PenniOient  Way 
'  not  only  a<lniit  thtit  tlieii^  has  lieen  an  imauticiputed 

iij  ^^i  the  co«t  of  the  maiut4*naiice  of  way»  but  they  estimate 

thnt  the  j>n>haV>le  "life*^  of  the  raiK  mHwitliHtauding  the  iiicn^afied 
uTitLiy  ID  maiut^niuace,  is,  ou  aceouut  of  the  pixjl>ab]e  Luctviise  of 
ti-Jilfit',  lUid  of  the  M'eight  of  the  eugincv^,  retiured/rom  -20  year*  to 
lo  */e«r*;  that  i«,  the  duration  of  the  mils  b  dimiii itched  6  years, 
and  the  roaii,  though  absolutely  ati-onj^jer  than  before,  is  now  rela- 
tively Wi-'idcer  by  :Jo  per  cent.  In  the  fikce  of  auch  accvunolated 
evidence,  then,  b  it  surpriaing  that  McComieirs  engine  should 
havi^  Ijtjen  found  90  destructive  to  th*;;  n>ad  a^  to  have  been  pro- 
hibitfd  frt»iu  the  running  of  express  tnuna  ?  The  wonder  is  that  the 
idea  of  such  an  ei[:>resJi  engine  should  ever  have  been  eerioualy 
ent4?rtiune<l  by  the  Directors. 

I  iiave,  I  think,  shown  that  in  the  chief  patent  points,  McCon- 
nell  s  Express  (?)  engine  is  a  feiliu^,  in  ao  far  a**  it  k  in  any 


respect  in  advance  of  its  predecessors  on  the  rail.  If,  indeed,  it 
was  only  equiil  to  others — if  it  even  attained  the  summit  of 
niedi<:K;rity,  it  might  liave  esca|>ed  censure,  as  it  would  have 
esca[>Hti  notice,  I  do  not  deny  that  it  is  a  remarkable  engine,  but 
it  is  rejoarkable  t>alv  for  it^  inferiority;  and  this  is  something  to 
say,  where  thousanrls  of  p<:iimds  uf  exjienditure  are  involvetL  I 
have  <shcmTi  that  the  inventor,  Mr  Mct-tmnell, — if  invent<jr  he 
can  justly  l»e  cidleil,  when  not  one  of  all  the  patent  peculiarities 
originattsi  with  hiui^ — 1  have  shown  that  he  liojs  contemned  the 
accumuhited  experi«^nce  of  others,  whetiier  in  the  boiler,  the  engine, 
or  the  caiTiage,  But  natun/s  laws  may  salVIy  Iw  left  to  them* 
selve^H,  as  they  are  sure  to  lind  out  ftnd  duly  to  coiTect  the  aberra- 
tions of  igDoranee  and  folly, 

I  had  proposed  to  offer  some  remarks  on  what  appeared  to  me 
tlie  true  course  of  miprovement  in  respect  of  express  engines  and 
trains;  but  I  am  precluded  by  the  length  of  this  ctjmmunication, 
from  venturing  to  occupy  your  columns  further  at  present, 

D.  K.  Clabit 

lA,  Adtlphi  Terrace f  London^ 
Dec&nber  1(5,  1853. 
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Thb  very  general 
objection  to  endorse- 
ment stamps,  &c, 
where  fluid  ink  ia 
used,    from    the   in- 

avenience  incident 

on  the  drying  or 

ting    of  the    ink, 

tiich  renders  the 
luction  of  a  cor- 
rect or  satisfactory 
impression  s*:)  uneer- 
Uin,  him  induceil  the 
jiatenlee  of  the  alwve 
press  tci  substitute 
carbonic  or  other 
chemically  prepared 
paijM^r  or  material  for 
the  oniinary  j)rint- 
iug  inks*  The  appfi- 
mttis  is  >?eM-a-ctin<^, 
adapted  for  the  dt-sk, 
counter,  or  writ  in  14* 
table  ;  it  is  also  very 
poi-table,  and  ea.sily 
work  Jill  by  the  hand 

— the  *rtii.mping  action  of  the  machine  brings  continually  a  fresh 
supply  of  colouring  matter  to  the  die  or  type,  so  that  there 
is  no  inten'al  of  time  wasted  between  the  suooeaaive  impix's- 
siotiM ;  and  the  preai  is  always  ready  for  use. 

Fig.  1  shows  a  vertical  frt^nt  view  of  the  apparatus,  fig.  S  a  side 
devatioD,  lig.  3  an  end  elevation,  fig.  4  a  top  or  jilau  view,  and 
fig.  5  a  lougitu«iinal  elevation.  (La  each  figurt*  the  same  letters 
Di  reference  denote  simibir  corresjx>nding  parts). 

A  A,  the  f>etje«t;d  or  stand ;  B  B,  bracket  arm  or  standard ;  C  C, 
c  '  '  I  head,  for  receiving  and  directing  the  movement  of  the 
*l  fount  C;  D  D»  slide  or  pressure  b<jlt^  working  verti- 

cal >  vwiiuuthe  cylindrical  hcJid  upon  which  the  die  or  fount  is 
fixed  or  ,Heeure<i  by  means  of  the  tightening  screw  E  E ;  F  F, 
travemng  frame,  ujxin  which  the  cheniieally  preimred  [mper  or 
uiateri/d  tor  colouring  is  stretched  or  laid;  GO,  the  chemically 
piTitfinid  T taper  or  material;  H  H,  tightening  screw,  for  attaching 
m  «g  tie  frame  to  inseil  or  remove  the  said  pajjer  or 

I*  colouring  when  I'cquired ;  1 1,  elastic  bar  or  spring, 
by  wliich  the  traversing  frame  and  the  chemitmliy  preimi-ed  paper 
or  niaterifd  are  kept  up  horizontally  against  the  die  or  fount  and 
"^  Tlowed  to  jneld  to  its  pressure  in  descending ;  K  K,  screw  for 

^versing  the  frame  working  in  hollow  rectangular  bearing  L  L, 
Stte<i  to  the  stand  or  pedestal ;  M  ^I,  revolving  nut  and  wheel, 
ca^xible  of  moving  in  opposite  directions,  to  give  a  back^^iird  or 
forwar«l  motion  to  the  screw,  and  corresjxinding  action  U)  the 
frame;  N  N,  leather  pa<l  or  bed  upon  which  the  die  or  type  is 
preHs»^l ;  O  «>,  metallic  plate,  for  holding  <\r  retaining  the  same ; 
P  P,  the  paper  or  auriace  for  receiving  the  coloured  impression ; 


.^^ 


:^^^ 
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Q  Q,  etampin^  or 
pTBaaiiif  lever,  tonu- 
©d  or  titted  with  ec- 
centric or  cam-heail 
R  R,  for  giving  the 
required  pressure  to 
the  die ;  S  S,  slide  or 
bolt  head,  hoUowetl 
out  BO  as  to  give  a 
peculiar  facility  to 
the  eccentric  action 
ofthecamRRjTT, 
pea  or  stud  on  which 
the  stamping  lever 
"  works;  U  U,  lever 
Vniss;  W,  a  spiral 
spring  for  retaining 
the  die  in  a  reacting 
position;  W  W,  the 
curved  motion  lever 
working  on  the  cen- 
tre X,  secured  to  the 
fixed  plate  X' ;  Y  Y, 
the  connecting  link 
uniting  the  stamp- 
ing lever  and  the 
curved  motion  lever;  ZZ,  small  shifting  tappet  or  jmiuI,  acting  on 
the  i*evolving  nut  wheel  M,  at  inter\'al8  c«»nse<|uent  ut)on  the 
raising  or  lowering  of  the  stamping  lever ;  the  tap|.M?t  aumits  of 
l:H?ing  turned  or  aiijusted  so  as  to  take  into  the  teeth  ou  either 
aide,  and  actuate  tlte  nut  and  wheel  in  contrary  diivctions,  so  a^ 
to  give  the  fM!i*ew  K,  and  the  frame  F,  a  backwaiHl  or  forward 
motion.  The  prm*  U  put  in  action  by  simply  pressing  doi^ii  the 
die  or  tyj>e  through  the  medium  of  the  stamping  lever  in  connec- 
tion with  the  slide  or  pressure  bolt  D ;  the  die  or  tyjie  being  tlius 
caused  to  descend  carries  down  the  tniversing  fr-aine  and  chemi- 
cally prepared  paj^r  or  materitd  which  is  thus  pressed  against 
the  paper  or  surface  to  be  printed,  producing  a  coloured  impres- 
sion thejeon,  at  tlie  same  time  that  tlie  aliort  arm  of  the  curved 
motion  lever  becomes  elevated  {as  shown  in  tig.  5).  The  impres- 
sion being  nwule,  tlje  stjtmpint^  ann  of  the  eccentric  lever  is 
raif^ed  to  its  original  position  oy  the  spind  spring  V ;  the  short 
arm  of  the  curved  motion  lever  W,  is  then  depressed,  and  the 
shifting  paul  Z,  pressing  against  the  toothed  wheel  M,  turns  it 
partiidly  rountl^  thus  carrying  forwards  or  backwards  the  screw 
K,  and  the  frame  F,  and  exposing  a  fresh  surface  of  the  colour- 
ing pa^)er  or  materitd  to  the  action  of  the  die  or  fount  in  readiness 
for  the  next  oi>eration-  After  the  frame  haa  traversed  its  winkle 
distance^  it^  motion  is  revei-seil  by  simply  turning  the  tapjiet  or 
paul  Z.  When  the  colouring  matter  on  the  chemically  prejiared 
paper  or  maVeriai  is  exliausted,  a  tresh  piece  is  slipped  on  the 
n'aine. 
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LIST  OF  PLAJS'S  DEPOSITED  AT  THE  PRIYATE 
BILL  OFFICE  FOB  SESSION   1854. 

Amhergskt&f  Nottingham  and  Bottoii,  va^  Evtom  Ju&otioti  Railway 

(Extension  of  line  Into  Nottmgham), 
Ayr  and  Maybole  Junction. 
B^nalstowu^  New  Ro«s,  and  Weatford. 

BaSymena^  £«JilymoDey,  Coleraine,  and  Portruah  Jundtion  {No.  1). 
Bollymena^  BaUymonoyf  CoJeraiDe^  and  Portruali  Junction  (No.  2). 
Eamard  Castle  and  Biabop  Auckland  Juu^tioa  and  Branch* 
Belfast  and  County  Down, 

Belfast  and  West  of  Ireland  Junction  (Armagh  to  Cavan). 
Bdfact  and  Weat  of  Ireland  Junction  (Armagh  to  Cioneii)^ 
Blyth  and  Tfne  (Extensions  to  Tyncmoutb,  kc.) 
Blyth  Harbour  Improvement  Dock  and  Railway. 
Border  Counties  (North  Tyne  Hection), 
Bradford^  Wakefield  and  Leedn. 
Caledonian  (Luimaliago  BnaicheH), 

Caledonian  (Alteration  of  Wishaw  and  C<)ltnesa  Hailwayi  &c,) 
Cannock. 

Carliale  and  SiUoth  Bay  Railway  and  Dock. 
Carmarthen  and  Ciitligan. 
Caterham. 

Clones  and  Cavan  Junction. 
Cougleton  and  Biddulph  Yall<^. 
Conway  and  Llanrwet. 
Code  and  Bandon. 
Cotk,  Blackrook,  and  Passage. 
Coric  and  Waterford  (with  Branch  to  Fennoy). 
Darenth  Valley  (Exteniiion  to  iSevenoaka). 
Darlington  and  Barnard  CaaUe. 
Dartmouth,  Torquay,  and  South  Devon  Extension. 
DerbyshirCj,  StaffordHhire,  and  WoroesterHhire. 
Dirf3ct  Southern  Railway  and  Tliamea  Ti^rminua. 
Dover  and  Canterbury  and  Dover  and  Deal  (Eaat  Kent  Extendon). 
Dowlals  (Extension,  &c>) 
Downpahiok,  Belfast,  and  Dublin. 
Dublin  and  Wicklow  (Extt^nsion  to  Woodenbridgie). 
Dundalk  and  Enninkillen  (Bnmchca  to  Cavan  and  Armagh), 
Eastern  Counties  (Station  Enlargement,  Wiabecb  Branch). 
East  Lancashire  (Dock  Branch  and  Lines  at  Liverpool,  Jbo.) 
East  Lancashire^   Lancashire  and  Yorkshire,  and  Manchester  and 

Southport, 
Eastern  Union  (Branches  to  W3miondham  and  Eye). 
Eastern  Union  (Woodbridge  Extension  Line,  &c,) 
EasiSu^olk. 
Exeter  and  Exmouth. 
Ffestiniog. 

Ffestiniog  and  Machno. 
Grrand  Jtinction  of  Ireland. 
Great  North  of  Scotland, 

Great  Southern  and  Western  (Extension  to  Athlune). 
Great  Western  (Berks  and  Hants,  &c.) 
Great  Westeni  (Stratford  Line,  &c.) 
Havant  and  Hayting. 
Hertford,  Ware,  and  Welwyn  Junction. 
Homatstlc  and  Kirkstead  (Great  Northern)  Junction. 
Inverness  and  Nairn. 
Irish  South- Eastern. 

Kilkenny  and  Great  Southern  and  W^eatem. 
Kinross. 

Lancashire  and  Yorkshire  (Middleton  Branch). 
Lancashire  and  Yorkshire  (Liveqiool  Dock  Branches). 
Leamington,  Warwick,  and  S^Titford-upon-Avon. 
Leeds,  Bradford,  and  Halifax  Junction. 

Lekiester- square  Junction  Railway  mid  Southwark  Improvement. 
Leominster  and  Kington. 

LUnitiloea  and  Newtown  (Extension  from  liaoidloes  to  LUngurig,  &c.) 
Llynvi  Valley. 

London  and  North- Western  (Crewe  and  Shrewshuiy). 
Ijondon  and  North- Western  (Haydon-aquai-cK 
Irfjndon  and  N(jrth- Western  (Shrewsbury  and  Newtown). 
l^miUm  aijd  Oxfonl. 
London  aaid  Weat  Kent. 
Ijondou,  Brighton,  :uid  South  Coast. 
London,  Tilbury*  and  Southend  Extension. 
Londondeny  and  Colemine  (Castledawson  Extension  ftc.) 
Londonderry  and  Etmiskilleu. 

Londonderry  and  £nru8killen,  and  Londonderry  and  Colenune. 
Lymington  and  Brockenhurst  Junction. 
MaUow  and  Fcrmoy, 

Midland  Great  Western  of  Ireland  (Tuliamore  Brandi). 
Montgomeryshire  and  Red  Valley. 
Kewpoit,  Abergavenny,  and  Hereford  (Extension  to  SwAaaca,  kc*) 


Norfolk  (Aylflham  Branch). 

Norfolk  (Ijowestoft  Harbour  Improvement), 

Noi-th  and  South  Wales. 

North  London. 

North  Metropolitan. 

North  Yorkflliire  and  Cleveland. 

Nuneaton,  Hinckley,  and  Leiccater. 

Oxford,  Sevenoaks,  and  Tonhridge, 

Oxford,  WoTOester,  add  Woh^trhampfcon  (Chinpin^  Norton  Branch). 

Oxford,  Woroe«t«r,  and  Wolverhampton  (Cradley  Loop  Kdulway^ 

Oxford,  Worcester,  and  Wolverhampton  (Stratford- upon- Avon   And 

Stourbridge  Brandies,  &o.) 
Perth  and  Dunketd. 
Portsmouth. 

Potteries,  Biddulph,  and  Congleton. 
Rhymney. 

Rugby  and  Oxford  Junction. 
Salishury  and  YeoviL 
Selkirk  -And  Galashiels. 
Severn  Valley, 
Shrewsbury  and  Chester. 
Shrewsbury  and  Hereford. 
South  Devon  (Alterations,  &c.) 
South  Devon  and  Tavistock. 
South  Eastern  (Lewisham  to  Bromley,  4o.) 
South  London. 
South  Metropolitiui. 
South  Midlands  Union. 

South  StaffordsJiire. 

Southwark  and  Crystal  Palace, 

South  Wales  (Branches,  &c.) 

South  Wales  and  Northamptonshire  Junction. 

Spalding,    Bourn,   and   SUmford  Junction   Railway,    and   Si|)ftlding 
Waterworks. 

Stockport,  Disley,  and  Whaley  Bridge. 

Stocktim  and  CleveliJfciid  ITnion. 

Stockton  and  Dxirlingttm  (BrAiichea  to  the  Shildon  Tunnel,  &ix) 

Swansea  Bay  and  Loughor  Valley  Mifi^^  Junction. 

Swansea  Vale. 

Sydetdiam,  Fam borough,  and  Otford. 

TTianies  Emkmkment  and  Railway  (London  and  WestniinnteH. 

Thames   Eniliankment  and  Railway  (London  to  West  London  Eaik 
way). 

Torquay  and  South  Devon  Extension. 

Tottenham  and  Honi»ey  Junction, 

Tramore  and  Dumnore. 

Tuam. 

Vale  ofTowy. 

WeUs  and  Fakenhain. 

West  End  of  London  and  Crystal  Palace  (Extension  to  Bromley  1 
Fambjpiugh). 

Weat  End  of  London  and  Crystal  PaUce  (Branch  to  Wandsworib). 

West  Kent  and  Cr>«tal  Palace  Junction. 

Westminster  Terminus. 

Wexford  and  Wicklow  Junction. 

Whitehaven  (Cleator  and  Egremont). 

Wrexham  and  liutldn. 

Wycombe  and  OxfonJ. 

York  an*!  North  Midland. 

York,  Nev*'ca«tle,  and  Bei-wick  (Construction  of  Docks,  Ac) 
Total  number  of  Railway  Plans,  135. 


AbeigaYenny  Improvement. 

Aboyne  to  Balkter  and  TarUnd  Turnpike  Road. 

AocringloTi  Oaa  and  Water  Work?*. 

All»ert  Park. 

Ashton-under-Lyne  and  Dukinfield  Bridge. 

Bacup  ItJiprovement. 

Bat^gor  Waterworks. 

Banjiow  Redamatiion. 

Becoks  Water  and  Gm, 

Bdfaat  Harbour. 

Bideford  Road«. 

Birmingham  Canal  Nangations. 

Blacklnim  Improvement,  ko. 

Bolton  Improvement. 

Bowling  Waterworks. 

BradfonJ  Corpi>niti<)n  Waterworks. 

Bradford  Waterworks. 

Brighton,  Hove,  and  Preston  Constant  Service  Wuter works. 

Bundey  Improvement, 

Charing- crtiss  Bridge. 

Clieltetdkam  Waterworks. 
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Chester  Coq>oration  Waterworiu. 

Chester,  Fundon,  and  Worthenbniy  BomL 

Chesterfield  Watcd^orkB  and  Gas. 

Clitheroe  Waterwoks. 

Colenine  Waterworks. 

CommissionerB  for  the  Exhibitioii  of  1851  (Kensingtoii  Grore  Koad,  &c.) 

CommisBioiierB  of  Sewera  for  Levels  of  Hayering,  Dagenham,  &c. 

Ciystal  Palace  Company  (Power  to  divert  Roads,  &c.) 

Dariington  Local  Board  of  Health. 

Devonport  Dockyard,  and  Keyham  Steam  Factory  Yard  Tannel. 

Edinbiuiffh  PoUce  and  Lnprovement. 

Enniskillen  Waterworks. 

Ennis  and  Shannon  Navigation  (No.  1). 

Ennis  and  Shannon  Navigation  (No.  2). 

Glasgow  Corporation  Waterworks. 

Glasgow  New  Street. 

Glasgow  New  Suspension  Bridge. 

Gloucester  Water. 

Great  London  Drainage. 

Greenwich  and  South- Eastern  Docks. 

Hamilton  Waterworks. 

Hatfield  Chase  (Incorporation  of  Company,  ftc.) 

Hereford  Lnprovement. 

Kensington  Improvement  Act  (1851)  Amendment. 

Kingstown  Gravitation  Waterworks. 

Lady's  Island  Embankment. 

Lea  Water,  Sewage,  and  Navigation  Company. 

Leeds  Waterworlu. 

Liverpo(^  Improvement. 

Llandudno  Improvement. 

Londonderry  Bridge. 

Louth  Waterworks. 

Lowestoft  Improvement. 

Manchester  Corporation  Waterworks. 

Manchester  Improvement. 

Metropolis  Improvements  (New  Street  from  Bell-yard,  Carey-street, 
to  Fetter-lane). 

Metropolitan  Commission  of  Sewers  (Deptford  Pumping  Station). 

Newcastle-upon-l^e  Docks. 

Newport  Dock  Company. 

Newport  Improvement. 

Newport  and  Pillffwenlly  Waterworks. 

New  River  (Hertford  Sewage  Diversion,  kc.) 

New  River  (New  Reservoirs,  kc) 

Padiham  Waterworks. 

Paisley  Waterworks. 

Penrith  and  Cockermouth  Roads. 

Port  Gordon  Harbour. 

Port  of  Londonderry. 

Port  and  Harbour  of  Londonderry. 

Portsmouth  and  Gosport  Waterworks. 

Badstook  and  Buckland  Dinham  Roods. 

Bossall  Estate  Sea  Wall. 

Buncom  Waterworks. 

Ryde  Improvement  (Sewers). 

Ryde  Improvement  (Waterworks). 

Sunt  Mawes  Port,  Harbour,  and  Pier. 

Shipley  Waterworks  and  Police. 

Southport  Waterworks. 

Stockton,  Middlesbrough,  and  Yarm  Water  Company. 

Stourbridge  Waterworks  (Incorporation  of  Company,  Construction  of 
Works,  and  Supply  of  Water). 

Stourbridge  Waterworks  (for  tlie  formation  of  Waterworks  and  sup- 
plying Water  within  the  Township). 

SunderUnd  Improvement  and  Municipal  Boundaries. 

Swansea  Harbour. 

Tacumshin  Embankment. 

Tliames  Improvement. 

Tiaethbach  New  Bridge  and  Road  (No.  1). 

Traethbach  New  Bridge  and  Road  (No.  2). 

IVowbridge  Roads. 

Wandle  ^werage  and  Water  Company. 

Warrington  Improvement  and  Market. 

Waterford  Improvement. 

Waveney  Valley  Drainage. 

Wellington  Docks  (Sout£wark). 

West  Bromwich  Improvement,  Sewers,  Market,  and  Cemetery. 

Weymouth  and  Melcombe  R^is  Markets  and  Pier. 

Whittle  Dean  (Newcastle-upon-Tyne)  Water^'orks. 

Teovil  Corporation  and  Borough  Improvement. 

Total  Number  of  Miscellaneous  Plans,  98. 


PARTICULABS  OF  THE  V.B.  STEAMER  'GOLDEN 
AGE.'* 

Hull  built  bv  Wm.  H.  Brown;  machinery  by  the  Moigan  Iron 

Works.    Intended  service,  Australia. 

Hull — 

Length  on  deck 270  feet 

Bresulth  of  beam,  at  midship  section  above  main  wales    43   „ 

Depth  of  hold 24    „  4  inches 

Length  of  engine  and  boiler  space    .        .        .        .     92    „ 
Draught  of  water  at  below  pressure  and  revolutions  .     14    ,,9    „ 
Area  of  immersed  midship  section  at  this  draught     .  552  square  feet 
Capacity  of  ooal  bunkers,  in  tons  of  coal  .        .    600 

Draught  of  water  at  load  line 17  feet 

Floor  timbers  at  throats,  moulded    ....  18  inches 

Floor  timbers  at  throats,  sided  ....  12     „ 

Frames,  distance  apart  at  centres    ....  36     ,, 

Masts  and  rig Barque 

Tonnage 2876  tons 

Ekoink — 

One  vertical  beam 

Diameter  of  cylinder 83  inches 

Length  of  stroke 12  feet 

Maximum  revolutions  per  minute    .        .        .16 

Boilers — ^Two  double  boilers,  drop  flue,  with  furnace  at  each  end,  and 
one  connection  in  the  centre. 

Length  of  boilers S8  feet 

Breadth  of  boilers 1^  »  9  inches 

Height  of  boilers,  exclusive  of  steam  chimney  .        .     12  „ 
Number  of  furnaces  in  both  boilers  ...      16 

Length  of  grate-bars 6  „ 

Number  of  flues      ....      (main  flue)  8 

Internal  diameter  of  flues 16|  inches 

Diameter  of  smoke-pipe 8  feet  4  inches 

Height  of  smoke-pipe 41   » 

Maximum  pressure  of  steam  in  pounds  .  .  25 
•Description  of  coal  ....  Bitimiinous 
Consumption  of  coal  per  hour  .  .  •  1|  tons 
Area  of  flue  and  fire  surface  in  boilers      .        .        .  5854  feet 

Watib  Wheels — 

Diameter 84  feet  6  inches 

Length  of  blades 9  „    6  inches 

Depth  of  blades 1   „  11  inches 

Number  of  blades 28 

Remarks, — Strapped  with  diagonal   and  double-laid  braces, 

^  X  i  inch;  coppered 

•  From  the  Joamsl  of  the  Franklin  Institate. 


INDURATINO  STONE   AND   OTHER  BODIEa 
Barnabas  Barrett,  Patentee^  April  30,  1853. 

This  invention  relates  to  certain  means  of  indurating  stone, 
cement,  plaster,  and  other  like  porous  bodies,  and  thereby  giving 
them  the  property  to  resist  moisture,  and  also,  in  some  cascH, 
improvine  their  appearance  as  well  as  increasing  their  durability. 

It  has  hitherto  oeen  the  practice  in  induratme  stone,  &a,  U* 
subject  it  to  a  very  high  degree  of  heat^  in  order  to  make  the 
indurating  substance  penetrate  and  permeate  through  the  mate- 
rial This,  however,  has  been  found  highly  detrimental  to  the 
material  under  operation,  and  in  many  cases  has  failed  to  pro- 
duce the  desired  effect  To  remedy  these  evils  it  is  proposed  (in 
all  cases  where  it  is  practicable),  in  applying  these  indurating 
mixtures,  to  enclose  tne  stone  or  other  materials  to  be  operated 
upon  in  an  air-tight  chamber,  and  exhaust  or  partially  exhaust 
the  same ;  and  then  allow  the  indurating  substance,  whether  hot 
or  cold,  to  trickle  down  or  flow  into  the  chamber  to  fill  the 
vacuum ;  the  effect  of  which  will  be  that  the  liquid  indurating 
substance  will  readily  find  its  way  into  the  pores  of  the  stone  or 
other  material,  and  become  incorporated  therewith. 

Before  subjecting  the  materials  to  this  process  of  injection, 
they  must  be  heated  in  a  chamber  or  oven,  to  from  G0°  to  60°, 
for  the  purpose  of  driving  out  whatever  moisture  they  may 
contain ;  and  as  the  process  greatly  increases  the  natural  tena- 
city of  the  materials  submitted  to  such  treatment,  the  articles 
should  be  worked  or  fisushioned  to  their  required  form  before 
beincr  thus  operated  upon. 

Wnen  the  materials  or  works  of  art  require  to  be  coloured, 
thev  are  stained  with  any  suitable  vegetable  or  mineral  colour, 
by  laying  the  same  on  with  a  brush,  and  allowing  the  colour  to 
dzy  heiore  commencing  the  induradng  process. 
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MMurt  No.  1. — ^the  composition  of  this  solution  ia  aa  follows : 
— ^56  parts,  by  weight,  of  sulphur,  diasolveti  hy  the  aid  of  steam 
heat  or  dry  heat,  in  44  parts  of  dilute  vinegar  or  acetic  acid^  con- 
taimDg  17  portB  of  add  to  8  of  water. 

In  pfreparing  indurating  mixtures,  to  be  applied  to  the  ex- 
teriors and  interiors  of  bmldings,  whether  possessing  a  surface 
of  brick,  stone,  cement,  or  plaster,  the  following  ingietlients  are 
employed : — 

Mistum  N&,  2,  contains  »hellac|  14  parts,  by  weight;  seed- 
lac,  14  parts;  coarse  turpentine,  1  part;  pyroligneous  Bpirita,  40 
parts* 

Miiture  No*  3,  is  compoao^i  of  guttA-|XTeha,  diaftolved  in  coal- 
tar,  naphtha,  or  other  auitjible  solvent,  in  the  prnportion  of  3 
jiartH,  by  wei^'ht,  of  guttri-percho,  to  8  |)arU  of  the  solvent 

Mhrture  jVo,  4.  The  prt*jK»rtion3  and  ingredients  of  this 
mixture  are  a«  follows  :■ — To  1  bushel  <>f  lime.^t^iue  or  chalk  add 
12  gallons  of  water  and  12  lb.  of  alum^  liaif  a  gaUon  of  beer 
grounds  and  half  a  gallon  of  gall,  and  mix  the  same  well  together, 
&  it  is  dealretl  to  colour  tlie  mixture,  this  may  be  dotiu  by  adding 
thereto  pitch,  or  vegetable  or  minei*al  colours.  Tliese  solutiona^ 
when  made  lukewarm,  may  be  laid  on  with  a  bnish,  until  the 
sm-face  treated  will  aljsorb  no  more.  Works  of  art,  blocks  of 
BtoQe,  and  other  detached  jw^rous  materials  of  the  kind  specified, 
may  also,  witli  advantage,  be  indurated  by  the  use  of  tlieae 
mixtures. 

Claim, — Hardening  and  colouring  natural  and  artificial  stone, 
and  articles  corapo€«d  of  porous  cements  or  plaster. — Nefcton'9 
London  JourntU. 


THE  TIME  BALL,   EDINBURGH. 

By  Professor  C.  PiAZZi  Smtth. 

At  the  meeting  of  the  R^jyal  Scottish  Society  ol  Arts,  on  12th 
Deo.  1853,  ProffiSBor  Smvth,  at  the  re<)iiest  of  the  Council,  gave 
tui  uiteresting  exjx*Hiti«jn  of  the  Time-lndl  recently  erected  on 
N<d*M>n's  Monument  in  o«inneetion  with  the  Ri>yal  Ob&ei'vatory  of 
E^linburgh.  After  filluding  to  the  praiseworthy  exeitions  of  the 
late  Astronoraicfd  lustitutiou  for  tlie  puiTwse  of  oommiuncating 
tht?  true  time  to  thi!  public,  and  the  «iit!C«8«ive  steps  aimv  taken 
by  the  t^wernment  in  furthenuiee  of  thos*?  vieisn,  th**  Prof<>ssor 
m«*ntione<l  the  tiiue-lmll  as  the  laj^t  additinn  tlial  lm«i  l»wn  mn^le. 
Tlie  principle  of  this  metho<l  of  pjubli^thing  the  true  time — viz., 
by  the  sudden  dropping  of  some  hvrge  an<i  heavy  lx)dy— ^vas  due 
to  Capt^iin  (now  Admind)  Wauchojje,  who,  about  1^29,  f^^^- 
qoently  memorialise*!  the  Admiralty  on  the  subject,  and  was  at 
length  rewarded  for  his  trijuble  by  seeing  the  ei-ection  of  the 
signal,  stv  useful  tc>  na\igator8,  at  the  Greenwich  Observat<>ry. 
Within  a  few  years  after,  such  was  the  practical  lidvantJige  found 
in  oonijequence,  that  similar  time  sigujd«  w^^re  !ulopte<l  at  Ports- 
mouth, flflajtlrasj  8t,  Heleiui,  aurl  the  Mauritius;  and  Captain 
Waiirhojx?  himself  going  out  to  the  Cape  station  on  duty  in  1B35, 
sueeeeiltfil  liefort*  long  m  having  a  time-bidl  established  at  the 
Observatory  there.  The  Pi-ofessor  suited  that  he  had  had  sieveral 
yeani'  personal  exjierience  (between  1837  and  184.^)  with  this  ball, 
or  balls,  for  »evei*al  wei-e  ma<le,  ami  litendly  used  upi,  s«j  fliHicult 
was  it  fomid  with  mort;^  siuijde  \\'orkmanship  to  secure  the  p>er* 
ft?ct.  acti«-in  which  Mr.  FieM,  of  the  tirm  of  Maudj^lay  and  Fiehl^ 
hud  nbtaiue^l  by  the  luloption  of  a  cylinder  of  coni}»resseii  aii%  tii 
lirwik  the  force  t>f  the  lialFa  deiH.vnt.  In  1»4U  when  the  B<liid>urgh 
Gl»««?rviitory  was  in  full  aHtrrjnomicfd  activity,  and  eveinlhiug 
Vmt  tlie  uuwhinery  of  a  timt^ludl  jioKst^ssetl,  the  ei-ection  of  one 
wiis  agit^ited  for  by  Admiral  Milne^  CapUiin  Basil  Hall,  Captain 
DidU  and  nthei-s,  but  unfortunately  without  success.  In  1840, 
an«jtber  atU*mjjt  was  matle;  for  having  hnd  the  honour  of  l^ing 
appt>inted  to  tlie  dii-ectifin  of  the  Eifinburgh  UlkBeiTatory,  and 
having  rec<?ive«l  many  representations  from  Sir  T.  Mitkilougall 
Brisliaue,  and  others,  of  the  ui"gent  im|M>rtani3e  to  Edinbm'gh 
and  Lei  til  of  the  establishment  of  a  time-bidl,  he  (Professor  Smyth) 
rejwjrte<l  Uie  same  to  the  Secretary  of  State  for  the  Home  Allaire. 
8«H>u  after,  Captain  Washington,  Il,N.,  antl  Captain  Veitch,  RE., 
Titial  HarlK>ur  Commissionei's,  wei-e  appointetl  to  exjuiiine  and 
rcjM'irt  on  the  case;  and  they  diil  make  a  minute  examination  of 
the  locality  and  the  interests  of  the  inlj  tbitants  concenii*tl,  and 
strongly  recommend«-^d  the  meiisure;  but  yet,  stninge  to  say,  it 
was  ignore<l  by  higher  authoHU'fl.  But  the  nt^cessity  for  the 
erection  of  a  time-b«dl  by  no  means  decreasing  with  these  official 
liiffictdtiea,  as  the  representations  of  the  Ediuburh  and  Leitb 


Chamber  of  Commerce  continued  to  ehow,  he  brou*::ht  the  tnatter 
forwaril  again  in   IB4S,  in  the  printetJ  report  a- 
then  reeently  appointed  Board  of  Visitors  i>f  tl; 
vatory.     Tlie  Boainl  setnng  the  imfKirtance  of  the  5ial»j'  i 

np  warmly;  the  President,  Profeawor  J,  D,  Forl»ea,  in  i 
ing  spring  in  Londitn  waited  on  the  then  Ijord  Advican/  ihe 
Hon.  Lord  RutheH'unl),  who,  already  mucli  interested  in  the 
subject,  immediiitely  advoaited  it  so  powerfully  in  tlie  Tre?i«ur)% 
that  itw'a<«  forwith  or«lered  to  be  undertaken,  on  the  necesiary 
estimates  having  been  procured  from  Parliament  Tlie  [irxM-onrfj/ 
of  the  liall,  witli  the  money  so  obtidned,  W7is  nut  into  the  b  i;  i- 
of  the  OfTioe  of  Woods  and  Forests:  and  they  Knowing  wi-Il  li-w 
adminihly  the  Greenwich  time-ball  had  performed,  applie<i  to 
^Ir.  Field  to  nuike  a  wimilar  one  tor  E>unburgh,  witb  all  the 
aiiditional  improvement's  tliat  ha<l  been  suggested  by  th»*  Ast7i>- 
nomer-R*>yal,  Mr.  Airy,  who  t-ook  much  personal  inter&^t  in  tiie 
execution  of  this  new  machine. 

Professor  Smyth  then  [Hoceededto  describe  the  apparatus — ^Th© 
balJ  is  5  feet  in  diameter,  is  f»ainte<l  black,  and  rises  and  &lls 
through  10  feet.  To  amdhtUte  the  effect  of  the  varying  friction 
between  the  ball  and  the  mast  on  which  it  slides  as  caused  }f\ 
the  greater  or  less  side  pressure  of  wind,  it  is  made  very  In  l^  , , 
say  15  cvvt.  Tlie  celerity  and  cerLiinty  of  the  first  part  tij  it/i 
descent  (all  that  is  requireil  for  the  ol>sen'ation)  in  tlius  ensured; 
while  the  latter  part  is  effectuallv  checked  thiYiugh  the  action  of 
the  air  cylinder;  a  tube,  w^hich,  closeil  below,  receives  a  piston  on 
the  end  of  a  long  staff  attached  to  the  lower  Ma  of  the  ball,  and 
being  pretty  nearly  air-tight,  affords  at  last  mt  complet-e  a  rx\*iLst- 
anoe,  that  the  ball  in  the  piston  is  brought  to  a  stand  in  the  ?iir, 
before  it  strikes  any  sttlid  VHly,  By  o|*enlng  ami  closing  a  small 
Btop-coek  Ijelow,  the  strength  of  this  air-sffring  a^lmits  of  ^ery 
mce  a*ljustment;  for,  when  complt?t*ily  closetl,  the  ball  is  thrctwu 
back  half-way  up  the  mast  a^ain;  while,  when  fidly  open,  it 
comes  down  with  the  report  of  a  cannon.  The  ball  is  nused  by 
cnmk-wheel-work  acting  on  a  pinion,  which  can  be  put  in  or  out 
of  gear  with  a  rack  edge  on  the  ludl-stjitf;  imd  when  the  liall  is 
raised  up  to  the  cross  pieces  on  the  top  of  the  mast  (its  first 
descent  from  which  is  the  instant  of  the  ndl  to  be  observed \  the 
piston,  a  mere  iittn  disc^  rendered  clc»se  fitting  bv  a  jih_^utifid 
lubrication  of  tallow,  is  lifted  clean  out  of  the  cvlimfer  aVnttit  twn 
feet,  so  fli^  to  otfer  no  friction  to  opjxise  the  nipidity  of  the  iir  -t 
part  of  tlie  descent.  Again,  to  this  end,  the  detents  which  Loid 
the  bill  up  when  on  high,  and  by  whose  movement  it  can  l>e 
dropj>ed,  ai-e  made  to  catch  int^  hooks  on  either  siile  of  the  8t!itr, 
and  to  work  precisely  tx>getlier  by  a  toothed-sector  gearing,  mi 
tliat  there  may  be  no  side  ju*essm«  of  the  great  weight  then  in 
fitisTiension.  Still  although  the  detents  and  ho<jks  are  mmle  of 
polishe<l  steel,  there  is  more  friction  needed  to  loose  them  tlian  a 
njngnet  c<mld  well  ovei^;onie,  esjniciully  jo*  it  would  have  to  act 
through  a  con.^idend>le  distjnjL*e,  from  the  tifuching  surfaoes  of 
the  8Uppc»rterH  l>eing  mruU-  lung  enough,  (>*5  incli,  to  guanl 
ftgjunst  the  vibnition  of  the  Ijidl  mul  stJiff  in  a  high  wind.  But 
if,  as  is  fiDund,  I'iiK)  or  8  lb.  will  pull  tlie  trigger  of,  and  tlrup  the 
big  l>all,  tlien  P2U0  of  8  lb.  will  be  enough  t^i  dro]^  a  little  kdl  of 
that  weight,  insiiie  the  appamta^;  ai^d  it  may  be  miide  to  tall  on 
the  trigger  of  the  other  and  drop  that.  Tln«  is  the  pliui  a*lupte«l^ 
and  as  3iis  smfdler,  or  dropping  ball,  is  not  exposetf  to  the  wind, 
a  very  slight  notch  serves  tor  its  trigger,  and  a  moderate  mag- 
net su^Jices  to  free  it. 

The  electro-magnets  are  two  In  number,  of  the  horse-shoe 
form,  sunt>unde«l  by  close  coila  of  fine  wire  covered  with  silk, 
and  further  siitmiited  with  wax,  if>  guard  against  the  damp  of 
the  top  of  the  mouuiuent»  and  the  ctimmu  nitwit  ing  wires,  covered 
with  gutta-perchii,  p:isM  doym  the  side  of  Nelson's  Momunent  In 
11  wtKxlen  casing,  and  thence  underground  in  iron  pij>es  tn  the 
(>bservatt>ry,  where  tliey  rise  through  the  floor,  imd  are  connected 
with  the  voltaic  batteries  and  the  eontvict  maker  on  the  csase  of 
the  transit'^lcKik.  The  contact  maker  ia  a  very  delicate  sort  of 
Muger-note  of  brass,  armed  vith  a  pUtiuum-j)oini,  touching  a 
platinum-plate  on  slight  pressure;  aiid  this  being  within  a  tew 
inehea  of  the  face  f>f  the  transit-clock,  beating  its  (*eeoud*^  audibly, 
enables  a  person  to  drop  tlie  ball  on  tlie  top  of  the  monument  to 
a  degt*ee  of  accuracy  of  certiiinly  less  than  the  quarter  of  a 
second. 

Such,  then,  is  the  signal-l»all  apparatus,  aa  fitted  up  byMessont 
Mandslay  and  Field,  antl  very  effective  it  is,  as  far  as  it  goeej  but 
the  othcial  use  of  it  ha^^  not  yet  begun,  though  it  is  being  experi- 
mentally drop|>od  every  day  at  one  p.m.  The  reason  is,  partly, 
tliat  the  Observatory  has  not  yet  two  diapoflable  j^eraona,— one  to 
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_  » t4>  the  top  of  the  motiiunent  to  wind  up  the  baU|  and  Another 
to  tlrop  it  from  the  Observatory  by  the  galvanie  tmich;  part, 
aJgo,  becaii^,  althatigh  it  ia  po^tble  for  a  skilful  person  to  drop 
the  hftU  to  A  tenth  of  a  second  by  the  pi*eeent  meani*,  still,  afler 
the  time  has  \>}i»9^  there  i)4  no  reconl,  no  certain  proofs  that  he 
did  lio, — ^nothingi  in  (ttci^  to  show  whether  he  made  the  signal 
within  even  one  minute  of  the  time.  Now,  this  should  not  be  m  a 
public  edtablishment,  especially  one  where  all  the  previous  parts 
of  the  operation  are  so  reconied  and  certified;  for  the  original 
observation  of  the  stars  for  determining  the  error  of  the  clock  in 
the  Bilinburgh  Observator>'  ai*e  published,  together  witli  all  the 
steps  of  the  oidcfilntionfl  and  ascertairiineiit  of  the  instrumental 
adjustuientt^  by  which  the  clock  ermr  is  at  lenjafth  obtained  to  the 
minute  fiuction  required  for  astmnomiad  pur|X)»e3*  A  plan^ 
howe^*er,  to  obtain  this  desirable  end  is  in  progress,  and  when  in 
working  order,  a  public  notification  of  tiie  commencement  of 
official  responsibility  for  the  accxiracy  of  the  time-signal  will  be 
mnde^ 

The  Profosaor  concluded  his  account  by  exhibiting  to  the 
meeting  the  action  of  a  mrHiel  of  the  titiie-bHll,  M  feet  high,  made 
i&  wood;  and  which^  while  keepin/;^  all  the  essentLtl  priuciples  of 
the  great  time-ball*  wa.H  idtered  in  sliape  so  as  to  suit  a  construc- 
tion in  wocxl.  Inasmuch  as  in  h?izy  weather  our  time-ball,  even 
though  mounted  on  the  Calton  HjU  cannot  beiwenfar,  it  becomes 
important  to  know  if  they  can  be  mult  ijdiHl  cheaply,  seeing  that 
when  locjd  means  are  employed  to  niise  them,  they  ciku  jlII  l>e 
drtmped  by  one  and  the  same  galvanic  touc^lu  Aea»rdingly,  it 
haa  been  found  in  the  present  instance,  that  by  triinsplanting  the 
racial  form  into  the  spirit  of  carpentry,  replacing  cur\'ed  fonns 
by  straight^  and  genemlly  adopting  a  triatij^ular  construction,  a 
time-boll  apparatus  9  feet  high^  with  btdl,  ^WntUass,  air-cylLnder, 
detents,  and  hooks,  dropping-ball  and  electric  trigger  had  been 
lately  constmcted  almost  entirely  by  one  man,  for  3/.  to  4/, 


JEtAILWAY   CROSSINGS. 

Henry  CarHj  Patentee,  April  21,  1853. 

{With  an  Engravhig,  Fktte  Y) 

The  improvements  in  the  construction  of  crossings  of  railwayi 
conj»ist  in — First,  fonning  the  inner  pai*t  of  wing-nuln  of  railway 
cTii^ings  solid  instead  of  with  an  overhanging  flange,  iis  in  the 
ordinary  crossing  of  I-furme*l  niils.  Fig.  1 ,  E^litte  V.,  represents 
A  general  plan  of  an  acute  eroasi ng,  and  tig.  2  is  a  section  on 
the  line  a  6>  of  tig,  1,  showing  two  wing-rails  formed  in  this 
manner;  A,  is  the  comnmu  I-r:ul,  and  6,  a  tilUng-pieee  between 
t^  '  '  r-  and  lower  inner  flanges.  This  tilling-pitce  prev«*nts 
tJ  l:  or  .**h earing  of  the  upjM^r  flaoge  of  the  rail  where  the 

^.  .x  iiic  wheel  bears  upon  the  MVerlumging  jjart     It  may  be 
(Ided  to  the  rjiil,  or  the  rail  may  be  rt^lled  or  otlierft  ise  oin- 
nirti^il  of  the  sectional  form  of  the  ordiimry  I -nul  and  tilling- 
].  itied.     The  fiUing-pit'ce  is  continued  Ui  the  part  of  the 

T5t  Hie  wlieel  first  takes  it**  bearing,  or  tws  far  aa  ia  found 

to  be  ii'.-'-'  -  -!'■'■. 

S«!c<jn'li^ ,  iti  strengthening  the  middle  web  and  overhazigiEg 
ftangei^  i*f  the  jH>mt  or  [Kilnt-rails  by  the  introduction  of  the  fillings 
pieoe  nVwfve  descrilHid. 

la  constructing  the  two  mi«l(l!e  chairs  of  a  nvilway 
ci  inmouly  e^Uletl  the   B  and  C  chaii's)  in  such  utauneV 

tiiif  t(>.^  whole  of  the  rails,  wheo  placed  in  each  chair,  shidl  be 
we«lue<l  up  by  dnving  in  two  wotxlen  keyrt,  for  the  pm"|K»?ie  of 
^r>  ^  ^i'lity  to  the  jKjint  or  raila  in  the  chair,  and  avoi< ling 
tl  1  which  causes  them  U*  w^rk  Io^k^j,     And  for  pi-eveiit- 

jii_  il>»  risiug  from  the  ch:ilrs,  there  is  a  fillet  wust  on  the 

di-  1!  jun^,  and  ais<i  a  fillet  funned  ou  the  kM>se  block,  Aftliidi 
fit  ;uti'  ^'looves  or  morti(?es  made  in  the  wing  and  point  rails» 
Hg*  3  is  on  elevation  of  a  B  chair,  with  the  point-mils,  wing-raila, 
and  kcvs  in  section;  o,  represents  the  chair;  Kh^  the  wing-rails; 
c,  '  I  it- rails,  strengthened  with  the  filling- pieces  d^  d\  e,  is 

u  \  k  or  distance-piej:e,  in  place  of  the  usual  block  cast 

Oil  the  chiiiriy;  is  a  wootien  key  or  wedge  f<>r  tightening  the 
▼iaz-rail  ft;  anrl  /',  the  key  for  securing  the  wing-rail  h,  loose 
Hock  *»,  iuid  point-rails  c,  c,  firmly  agJiinst  the  fixeil  block  g. 


Fourthly,  in  supporting  in  a  similar  manner  widi  fiUing-pieoes 
the  upper  flanges  of  awitclies  and  stock-rails  of  tbe  oitliuajry  form^ 
where  the  wheels  l>ear  partially  u]^*on  the  rails. 

Ciaimtf. — 1.  The  construction  of  the  wing-rails  of  railway  cross- 
ings with  filling4n  pieces;  2.  The  construction  of  the  point  of  th« 
pomt-rails  of  railway  crossings  'with  filUng-in  pieces;  3.  The  con- 
struction of  point-rails  with  filling-pieces;  4.  The  formation  of 
wing-rails,  fwinta,  and  pf>int-rails  of  railway  crossings  by  rolling 
them  in  one  entire  piece,  of  the  sectional  form  of  the  ordinarj' 
I-rail,  and  filling-pietre  o«:»mbined;  5.  The  formation  of  wing-rails, 
pointfl,  and  point- rails  of  railway  crossings,  by  forging  them  in 
an  entire  piece,  of  the  secttomU  form  of  Sie  oniinary  I-rail  and 
filling-piece  combined;  6.  The  formation  of  wing-rails,  points, 
and  pomt-milsof  railway  crossings,  hy  casting  them  of  malleable 
iron  of  the  form  of  the  ordinary  I-rail  and  filling-piece  combined; 
7*  The  construction  and  arrangement  of  railway  chains  with  loose 
blocks  and  wedges^  in  the  manner  above  described. 


Fig,  4  is  a  plan  of  a  B  chair,  with  the  rails  and  we^lges  raiuove*! 
FJg.  5  is  a  view  of  a  C  chair,  with  the  wing-rails,  point,  and 
wedgfts  in  section;  a,  a',  are  the  Tt^iug-rails,  with  the  tilliiig-pieees 
h^h^'t  c,  the  jjoiut;  rf,  the  loose  block  or  distance-piece,  and  c,  e',  the 
tightening  keys  or  wedges. 


INSTITUTION  OF  CIVIL  ENGINEERS. 

NcT,  29,  ISSS.'-J.  Meadows  Rsndel,  President,  in  the  Chair. 

The  discasnon  being  resumed  on  "Oeeaft  Sttamertf"  it  was  ooDtended 
that  iJbe  statement  of  u  supposed  waire  premure  of  S5|  000  toos  of  watery 
or  oven  of  40,000  tons,  to  which  it  had  mnoti  been  reduced,  by  a  modi*- 
fied  efltiumt*',  was  itunlmiM^ibk:  it  wi>ulii  l>e  manifestly  impossible  for 
any  vessel  to  withstand  stich  iinpuuiit  from  a  body  of  water;  and  if  the 
poeition  vrwn  udmittod,  it  must  be  evident  that  any  of  the  oniinary 
coaating  Bteamers  would  constantly  be  liable  to  a  pressure  of  100(/  to 
1500  totift,  which  would  suffice  to  uttedy  destroy  tht^m. 

Tbe  cxympanson  of  the  qu&htiee  for  saro  ndlng,  when  lying- tOf  between 
a  line-ofdiattle  ship  and  a  privatefT,  wm  not  to  the  pointj,  as  the  former 
wa#»  incumbered  by  the  enormous  weight  of  her  armament^  and  by  htr 
top- hamper;  in  short,  the  whokj  inisoouoeptioo  had  arisen  from  con- 
foLiiidhig  the  wavt»  of  cxtcillation  with  that  of  translation ;  tliia  was  enem- 
pbfietl  by  the  cause  of  a  disabled  vesaeL, — as  long  as  she  remained  afloat 
she  was  comparatively  safe,  but  as  soon  as  she  touched  the  ground,  and 
the  wave  of  oscillation  became  one  of  tranailation^  she  was  immediately 
knocked  to  pteces  by  the  impact  of  the  waves. 

Next,  as  to  the  proportions  of  d  to  ] ,  which  bad  been  derived  from  a« 
ULOtent  a  type  as  NoaJis  At]l, — now,  as  far  aa  was  kxtowii,  as  that  con- 
stmctioD  hjwl  not  been  designed  either  for  sailiiig  or  sUtaming,  but  only 
to  fli^at  with  a  very  large  cargo,  it  afforded  no  aiiakngy  for  resaob  buUt 
for  speed,  however  proptilled;  and^  in  fact,  m«^t^m  fast- sailing  yesftek 
had  abaiidone<i  those  proportions,  whioh  had  only  been  perpetuated  by 
tlie  old  toTumge  laws,  under  which  merchant  vessels  were  enabled  to  be 
eonstructed  to  carry  enormous  cargf^ea,  but  they  were  unable  to  attain 
any  considerable  speeiL  It  was  further  argued,  that  as  steam  propulsiciD 
was  employed,  the  analogy  became  stili  leas  apparent;  and,  a«  ma, 
instance  of  the  advantage  of  letigtbenlng  ships,  the  0B»e  of  the  vessels 
belonging  to  the  Nortli  of  Europe  Hte^un  Navigation  Company  was  men" 
tioned.  The  Citp  of  yondch,  183  feet  long,  26  feet  beam,  471  tons 
burthen,  atid  200- h arse  power,  oould  carry  sa  cargo  220  hea(l  of  cattle, 
at  a  speed  of  10  kiiotM  per  hour,  but  she  rolled  oonsiderahly  with  a  b^un 
sea;  whilst  the  Tonninfj,  il^l'l  feet  long,  27  feet  beam,  734  tons  burtheo, 
and  200- horse  power,  carried  a^iO  he^id  of  cattle,  at  a  speed  of  12  knots 
per  hour;  she  was  a  remarkably  easy  vessel,  and  had  provod  her  sea^ 
worthy  qualities  by  coming  safely  round  the  coast  of  Scotland,  duripg 
the  late  gale  in  Heptembtip.  Thus,  with  the  some  engine- power,  by 
merely  altering  the  proportions  from  7  to  1  to  8  to  1,  nearly  60  per 
cent,  more  cargo  space  waA  obtainod,  and  2  kiiots  per  hour  ware  gained 
in  s|>M;id,  with  improved  s^ear- going  qualities.  It  must  be  ramarked, 
aino^  tluit  tht«  relative  proportions  of  the  Tonning  were  almost  identical 
with  tho4e  of  the  pmpoficd  iron  vessel  for  the  Eastern  Steam  Navigation 
Company. 

Taking  the  Ware  Qtttca  as  an  extreme  case — ^her  length  being  213 
feet,  with  15  feet  beam,  and  proportions  of  1$  to  Ij,  witli  a  draught  of 
water  of  only  5  feet,  and  comparing  her  perfomuuices  witli  those  of  the 
Christiftnia,  a  good  vessel,  at>out  170  feet  long,  and  with  about  tho  pro* 
portion  of  tl  to  1— it  was  found  that  whilst  the  latter  in  a  moderate  heac* 
sea  c<:nitinualiy  shippeil  the  waves,  the  fomier  in  a  sunUar  sea  was  jjcr- 
feotly  dry.  This  evidence  wiis  given  from  the  personal  experience  of  the 
speaker.  The  Wmt  Qticen  had  sine©  been  nmning  between  Newhavcn 
and  Dieppe,  and  it  was  to  be  expected,  in<le€*d  it  ha*l  been  pr^dictetl, 
that  from  local  circumstances  connected  with  the  eu trance  of  the  horbour 
at  Newbaven,  she  would  meet  with  some  casualty.  She  was  not 
BtnLuded  in  conaequenoe  of  any  inefficiency  in  the  power  of  th«  rudder, 
but  aHer  a  very  bad  passu^  across  the  dii^nel  in  the  trough  of  the  sea, 
which  vk'w  running  very  high,  she  arrived  off  Newhaven  w*hen  there  was 
scarcely  depth  of  water  over  the  bar  for  her  to  cross,  she  touched  the 
ground  heavily,  and  bung  by  her  '*heel:'*  a  beam  sea  catching  her  at  the 
same  moment,  swung  her  round  and  threw  her  broailHide  on  the  headb, 
where  all  the  passsngwrs  were  safely  landed.  It  was  a  goi>d  proof  of  the 
strengtlt  that  oould  be  givem  to  iron  sliipsL,  that  though  she  was  thrown 
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broiwlBide  on  the  shore  by  the  wavet  of  trAnabtion,  tbe  wm  aa£<oly  got  off 
and  brought  round  to  the  Thunea  without  materlid  damage. 

A»  to  the  elaborattt  calouLatlona  entered  into  with  respect  to  tbe  three 
great  navigation  proj&cta;  before  admitting  the  correctneea  of  thoee 
reaultfl,  it  muBt  be  clearly  understood  that  the  Rattler ^  which  had  been 
used  aa  the  typo,  was  built  dunri^  the  moHt  depressed  period  (sdentifio- 
flkUy)  of  oonutruction  in  H.  M.  Dockyarrl.  Her  dimensions  were  170  feet 
long  by  32  ft,  din.  Itetun, — a  pmiwrtion  of  about  54  to  1^  and  from  wLat 
liad  hJeu  published  it  muat  be  evident  that  she  liad  juat  performed  what 
lulght  have  been  anticipated  from  »uch  proportionj.  At  the  time  of 
the  coa«truction  of  the  enginea  of  the  Jiattkr,  marine  engineers  hati 
aoaroely  adopted,  and  rarely  practised,  the  use  of  the  steun  at  a  oertain 
amount  of  pressure^  and  expanding  in  the  cylinder,  whereby  such  a  vast 
economy  in  the  consumption  of  fuel  was  now  realised.  Now,  if  the  cat' 
ciilations  of  fuel  required  for  long  voyages  were  based  upon  the  old  s^cale 
of  consumption,  ingtea/1  of  tlie  present  rate,  wliich  in  goml  ahipa  did  not 
exceed  3i  lb,  per  real  horse-power,  the  deductions  from  the  odculations 
must  be  stiU  more  unacceptable. 

It  wsfl  then  contenderi^  that  all  ai^guments  base<l  upon  calculationB  of 
the  spoed  and  othtr  qualities  of  such  a  type  must  be  utterly  fallajciouB. 
It  had  been  ehoT^Ti  what  increase  of  speed  and  of  carrying  qimlitiea  had 
been  produoed  liy  leogthKiing  the  Tonninfj^  without  increasing  her 
power,  and  by  a^ialogy  it  was  oidy  reasonable  to  presume,  that  if  the 
proportions  of  the  Rattler  ha^d  been  altered  from  54  to  1|  to  nearly  8  to 
1»  there  would  have  been  a  still  more  striking  amelioration,  and  she 
would  have  been  a  more  trustworthy  type  for  the  calculationa  luid  argu- 
ments as  to  the  practlcabihty  of  conBtnicting  and  of  commercially  working 
Urge  ships.  It  was  argued,  that  with  all  these,  and  many  other  exam- 
ples to  the  contrary,  it  was  evidently  incorrect  to  attempt  to  aasume 
that  6  to  1  was  the  best  proportion  for  vessels  of  any  kind. 

It  was  assumed,  that  when  it  waa  stated  a  large  steamer  wsfl  intended 
to  run  to  India  or  Australia  and  back,  without  re- coaling,  it  waa  only 
meant  that  she  would  carry  coal  enough  to  avoid  deteirtion  at  the  inter- 
mediate gxirts,  as  ^unless  it  was  asoerta^iiied  that  she  could  not  Drocure  a 
more  pro6table  cargo)  it  would  evidently  be  more  economical  to  send 
or»als  to  the  ultimate  and  rlistant  poi-t  by  sailing  vessels,  who  would 
convey  tliem  cheaper  than  ehe  could  do. 

It  must  not  be  suppo^jed  that  the  meeting  received  for  granted  the 
results  of  calculations  based  on  Buoh  a  ty|je  as  the  Rattler,  nor  that  the 
Institution  could  pretend  to  do  more  than  offer  a  field  for  the  inve^^tiga- 
tion  of  the  scientUic  portion  of  the  magnificent  commercial  fxpenuienls 
about  to  be  tried,  ana  for  the  success  of  which  all  most  unite  in  offering 
their  best  wisbei.  Engineers,  ludess  especially  called  upon  to  give 
opinions  on  the  prospects  of  commercial  success  offered  by  undertakings, 
were  only  expected  to  consider  the  l»est  means  of  executing  given  works 
at  the  cheapest  rates^  compatible  with  §ecunty  and  durability,  but  the 
ultimate  remuneration  for  the  outlay  must  he  mainly  a  subject  for  the 
consideration  of  the  speculators. 

The  advantages  of  employing  a  smaJler  number  of  large  shipe  ratlier 
than  a  greater  number  of  smafi  ships,  for  a  given  trade,  especially  for 
long  voyages,  was  beginning  to  be  genemJly  admitted  by  shipowners. 
A  re;tuni  was  published  in  the  Titties  of  Nov.  2*2nd,  1S53,  copied  from 
the  Liverpool  Albion  of  Nov.  21st,  whioh  presented  the  results  of  that 
experience  in  a  remarkable  form: — 

*  The  following  Table  shows  the  average  number  of  days  occupied  on 
the  passage  by  uie  vessels  of  different  tonnage,  ranging  from  200  toni 
upwards,  dispatched  &om  Liverpool  to  Austndia  in  the  years  1852  and 

AveTBgc  QQiubar        ATprsge  nunibur 
of  dAXB  in  iH&'i.  of  4ay i  In  li#ia , 


Under  2^10  tons 
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From    200  to    300  tons , 122 

„       800  to    400    „    123 113 

„        400  to    500    „ 118     ., 112 

„       fl00t4>    600    „ 118 112 

„        GOO  to    700    „ 107     103 

„        70ut^j    SOO 108 101 

„        800to    MOO     „ 103 100 

,,        flOOtolOOO     ,,    102     95 

,»      1000  to  1200     „      .„„ m     01 

„      1200  and  upwards.-.. &1     90 

From  the  above  table  it  will  be  seen,  that  in  almost  every  instance  the 
ftveirige  is  in  £akvour  of  the  largest  ships,  the  fiOO-ton  ships  having  an 
advmUige  of  24  dap.  on  the  average  in  1852,  over  the  200- ton  ships, 
aiid  the  1200-ton  ships  having  an  advantage  of  22  days  osiiT  the  I500-ton 
uhlps.  In  13^3,  also,  it  will  be  seen  Uiat  the  results  aie  much  the 
same." 

But  even  with  this  evidence,  it  would  not  be  wise  to  rash  to  the  con- 
oondoaioD,  that  vessels  of  enormous  size  would  be  applicable  in  all  cir- 
eumalances;  in  fact,  that  which  determined  the  expediency  of  using  a 
Large  ship  was  the  coincidence  of  a  great  amount  of  traffic  and  great 
length  of  voyage.  For  example,  it  might  be  questioned,  except  for  sotne 
speoisl  branches  of  oommeroe,  which  appeared  now  a1>out  to  be  greatly 
developed*  whether  a  very  hwge  ship  would  be  likely  to  be  oommmiaUy 
benefioal,  between  any  two  ports  of  Great  Britain.  It  must  be  evideut^ 
that  for  each  length  of  voyage  and  description  of  trade  there  wa«  a  par^ 


ticular  sixe  of  vess^  that  would  be  moet  suitable;  and,  Indeed,  aa  i& 
most  other  sogineering  works,  the  circunustsjioes  of  the  traffic  woulil  of 
thfimielveB  mainlv  dflitermine  the  pro].xjrtionj  of  the  structure;  take,  for 
example^  the  trade  between  Enghuid  and  America.,  as  originally  openoi! 
by  the  Grtat  West€m\  that  vessel,  as  first  designed,  although  much  thtf 
hu^eet  ship  of  her  day,  was  of  the  smallest  Bi7.e  by  which  such  a  trade 
could  be  ootiducted ;  juid  her  length  was  actually  increased,  dttrlt^  her 
construction,  to  a  point  then  genendly  considered  dangeroua. 

Since  that  period,  all  veseela  on  that  statton  had  been  suooeattirefar 
augmentevl  in  dimensions  as  the  trade  increaaed;  but  even  tboae  veMcIl 
were  too  email  for  tlie  Australian  voyage  of  25,000  milee,  and  the  neoea- 
sity  of  increasing  the  length  was  shown,  by  calculating  how  much  coal 
would  require  to  be  carried,  lieyond  that  needed  for  an  American  voyage, 
in  order  to  do  the  Austraban  or  the  Indian  voyage  equally  well.  Such 
calculation  demonstrated  that  a  vessel  similar  to  the  Grtat  Wtst^m.  wcmW 
require  to  be  lengthened  to  520  feet  to  accomplish  that  voyage.  7*liiA 
alignment  showed  that  the  condhdons  of  the  case  compelled  the  adf»pt,i'»it 
of  vessels  of  extraordinary  length  for  steam  voyages  of  eactiuordinary 
distance. 

Then»  as  to  the  commercial  question:  the  mercbants  engaged  in  the 
Indian  and  Auatndian  trade  had  calculated,  from  the  data  afforded  by 
their  own  business,  what  amount  of  freight  and  passengers  would 
require  accommodation,  and  it  was  found  that  the  quantity  was  greater 
than  could  be  received  by  the  ship  just  calcuiatea.  The  dimettmoni, 
tlierefore  required  to  be  enlarged  to  mrat  the  demand  of  the  existiog 
trade.  Thus  the  trafHo  itself  did  actually  Hx  the  dimennons  of  the  pro- 
posed larce  class  of  vessels. 

As  to  the  mechanical  strength  of  such  vesaeLs,  there  was  no  diffiereiioe 
of  opinion  on  that  point  among  engineers,  provided  the  structure  was  of 
iron.  Ships  of  wood,  on  the  contrary,  were  limited  in  size  by  the  nature 
of  the  material,  whidi  was  ^rowa,  and  not  wwirtw/arfurft/,  and  therefore 
the  produce  was  of  limited  siiej  whereas  plates  of  iron  could«  on  the 
other  hand,  be  roDed  of  any  required  dimensions.  It  must  be  observed, 
also,  that  tJic  strength  of  woo^l  across  the  fibre  was  so  small  that  two 
planks  could  not  be  so  united  as  to  be  equally  strong  in  aU  directians, 
whilst  two  pktea  of  iron  riveted  together  were  of  nearly  uniform 
strength. 

Further,,  as  to  the  rcsiBtanoe  of  hurge  vessels  to  wavest  It  waa  «vidaDt 
that  the  waves  of  the  Atlantic,  being  of  the  same  aise,  whether  the  yessel 
was  smaU  or  large,  their  proportional  magnitude  would  be  decreased  as 
the  size  of  tlie  vessel  was  increased,  so  that  the  large  ship  in  a  gale  would 
merely  encounter  waves  of  the  same  proportional  siae  as  a  ship  of  half 
the  dimensions  in  half  a  gale;  and  it  should  be  remarked  that  the  largest 
ships  which  had  been  proposed  were  only  double  the  lineal  dimensions  of 
existing  vessels. 

As  to  the  impact  of  wavea  upon  ships,  it  sliould  be  remembered  thai 
a  vessel  riding  on  a  wave  became,  virtually^  a  part  of  that  wave,  and 
moved  along  with  it,  as  the  mass  of  water  displaced  by  ita  bulk  had  pre- 
riously  moved.  The  large  Athuitic  waves,  observed  by  Dr.  Sooreaby, 
did  not  strike  the  ship,  but  made  her  rise  and  fall  in  a  gentle  oscillation, 
each  of  which  histe<i  sixteen  seconds,  a  perimi  of  too  long  duiution  to 
admit  of  any  approximation  to  violent  collisions  between  bodies.  It  waa 
only  the  small  ttiud  waves  or  crests  which  moved  at  a  different  Telomty 
from  that  of  the  ship,  and  the  proposed  vessels  were  so  much  higher  out 
of  the  water  than  the  observed  altitude  of  these  waves,  that  the  deoka 
would  probably  never  be  more  than  wetted  by  the  spray. 

It  was  explained  that  H.  M.  S.  Maltler  had  been  assumed  aa  a  type  of 

(V  V'  D|     \ 
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highest  result  of  any  steamer  examined  by  that  rule.     It  wouUl  be  i 
that  the  formula  merely  embraced  the  relations  of  velocity,  digpUoemcpt» 
and  working  power. 

It  was  stated,  tliat  a  Tesael  which  from  any  fault  of  construotian,  or 
from  im|ierfect  Bteering  power,  was  bable  t*"*  fall  off  hito  the  trough  of  the 
sea,  would  in  that  poHJtioii  be  liable  U^  fearful  accidents;  and  mstanoea 
were  cited  of  two  vessels,  of  800  tons  and  1200  tons  respectively,  being 
struck  by  wavea  which  had  carried  away  all  the  upper  works  and  swept 
the  decks  clear.  These  practical  fiicts  were  given  to  show  that  the 
gentle  oscillation  of  heavy  waves  must  be  reocived  with  some  qualificsMr 
tion.  In  answer  to  this,  it  was  explained  that  in  a  atorm  thevv  we«« 
generally  two  sets  of  waves,  the  long  low  oscillating  wave,  and  the 
smaller  waves,  which  were  much  shorter,  rising  under  the  action  of  the 
wind.  It  waa  those  short  wavea  which  struck  the  smaller  veasd  *^th  ao 
much  force  when  they  got  on  the  crest  of  a  Urge  one,  but  the  deck  of  a 
very  birge  ship  would  be  too  high  for  Ruoh  wind  waves  to  break  upon  it 
exoept  aa  spray, 

Retarns  were  presented  of  the  performances  of  a  number  of  paddle- 
wheel  ocean  steauners,  for  a  period  of  twenty-two  years,  tending  to  pitiT» 
bow  greatly  the  velocity  has  been  increaaed.  This  was  shown  to  have 
arisen  from  the  augmented  sixe  and  better  build  of  the  vessels,  i^ith 
greater  power  of  enginea  and  otb^  engineering  improvements.  These 
tables  ahowed  the  necessity  of  a  careful  seleejtion  of  the  period,  from 
which  a  mean  average  of  velocity  was  deduced;  for  example,  the  Ilitffk 
Lindtay,  H.  E.  I.  Co.'s  steamer,  gave  in  ISSO  a  mean  average  of  [t{  knote 
per  hour;  whereas  the  best  of  the  Cunard  and  of  the  CoUina*  hnea  of 
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IfiMBart  g»T6  %■  mMn  ftveni^  of  124  ^oU  p«r  hour  for  th«  last  three 
B»rm. 
1 1  mw  expliined,  that  the  aTonige  of  7^^^^*^^  P^  hour  had  been 
irtd  fitiTn  Adminilty  retunii,  eottending  trom  1848  to  1851, — which 
i  the  only  retmble  docunienta  of  the  kind  hitherto  publiihed     Mem* 
I  were  urged  to  aupply  the  pretent  evident  want  of  mfonnation  on 
abjecL 
Ai  to  the  question  of  meaffurement  for  tonnaee,  after  diBcuaemg  the 
preeent  method,  deecribing  that  Tiroponed  by  the  Parliamentary  Com- 
mittee and  thoee  by  tlie  practical  mmi  who  had  been  oonmilted*  the 
indicaied  by  the  author  of  the  paper  waa  examined  with  care, 
yi  admitted  to  poMoea  novel  features  worthy  of  (»niiideration  in 
a  legal  ttandani  of  meaaurement. »  It  waa,  however  contended, 
r  aeientifio  purpoeee,  the  diaplaoement  to  the  load-line  waa  required, 
\  fbr  flecal  purpoeei  it  wae  mbnuttedi  that  the  light  and  other  duea 
tld  be  more  equitably  imposed  by  an  ocf  valorem  duty  on  the  cargo, 
rather  than  on  the  bulk  or  form  of  the  veeeeL 

fr,  «^,.,ii.,r,  up  thfl  (lia<jiiagion,  the  dimeniionB  were  given  of  a  great 

r^'  -^1  tiie  ^aroA  nf  Renfrew^  which  waa  built  in  t^uebec  in  the 

jrrx  i^y  the  late  Mr.  Charlei  Wood,   of  Fort  GUagow.      Her 

«KU«ai#  bngth  waa  304  feet;  extreme  breadth,    01  feet;  obor  depth, 

j4feet;  fogiatered  tonnage,  52944  tons;  and  cargo  of  timber  8500  tona* 

I  dntignt  of  water  at  the  end  of  the  vovage,  when  waterlogged,  waa 

8he  had  four  maata  and  the  sails  of  a  3d-gun  frigate.     Her 

indina:^on  under  preu  of  sail  waa  about  lodegreea.      Her 

;  speed  before  she  became  waterlogged,  but  with  19  reet  of  water 

|lhe  hnld,  waa  84  knota,  which  waa  rMtioed  to  6  knote  when  she  waa 

)  full  of  water.     She  made  the  paaaage  from  Queb^  to  the  Tale  of 

_  ht  in  forty- eight  da^'s.     It  was  due  to  Mr.  Charles  Wood  to  mention 

\  dkring  innovation  at  so  eoriy  a  period. 

It  appeared,  thxit  if  the  dimenaiona  of  vessels  had  been  increased,  it 

evident  that  there  had  not  been  any  increase  of  danger,  nor  was 

\  to  he  anticipated*     The  hesitation  in  receiving  new  propoAitinnit  of 

J  P^^ccta  waa  veiy  n&tural,  and  therefore  their  diwcmjition  wua 

Tainaltlc  and  roaHy  uaefUl  in  eliciting  opinitnis  which  migiit  otherwise 

probably  not  have  been  given.     The  feasibility  of  the  Britannia  Bridge 

had  been  quite  as  much  doubted  as  that  of  very  large  iron  sliipA,  and  yet 

it  had  been  executed,  imd  the  result  was  before  tht'  world.     It  appeared 

evident,  that  in  future  engineers  must  look  even  further  forwanl  than 

they  haid  done,  and  in  thetr  mariUme  oonf^tructinnji  must  adopt  dimen- 

giona  for  their  docks  and  harbours  to  accommodate  the  incnisaaed  sixes  of 

the  yeasela  they  were  destined  to  receive,   but  which  some  yean  ainoB 

would  have  be^  deemed  vision^y, 

Sht^tnhfT  6, — The  paper  reud  waa,  "  On  //if  Praimif/t  of  the  IHttrtci, 
Htmth  ofihi  TkatMiT    By  J.  T.  Hjihhis^jn,  M.  Inst.  C.E. 

Tl>e  district  south  of  the  Thamtjs,  oomprise*!  in  the  **  Surrey  and  Kent 
divt«ii»n  nf  the  sewerage  of  the  Metropolis,"  waa  briefly  described  as 
cx^  1  ween  Battersea  and  Greenwich,  over  an  area  of  upwards  of 

0  t  ;jr^  with  widths  varying  from  4  i«ile  to  2|  miles,  bounded 

by  uie  nvLT  lliamei  on  the  nortli,  east,  and  west  sidee,  and  by  the  rising 
gfound  on  the  south.  Its  chief  peouliaritaea  were  that  the  surface  was 
almoai  antaroly  below  the  level  of  high  water  mark, — that  it  was,  to  a 
QOnslderable  extent  formed  of  alluvial  deposit,  permeable  to  and  sur- 
charged with  water,  and  it  was  moreover  subject  to  frequent  flooding 
frtom  the  adjoining  high  land.  For  such  a  district  the  points  demanding 
•ItiKtkni  were  shown  to  be;— thorough  drainage  of  the  Land, — meaitji  of 
preventing  the  inflow  of  water  from  the  neighboring  high  bnd, — the 
impid  discharge  of  the  rain-water  falling  on  the  area, — and  the  rc^gular 
conveyance  away  of  the  sewage  matter,  not  only  from  the  bouses  but 
from  the  main  severs. 
^^^llie  present  system  of  drainage  was  shown  to  be  very  defective,  hut 
^^^te  authiir  expressed  his  conviction  of  the  possibility  of  remedying  the 
^^^patttij;  defects,  and  of  taking  advantage  of  the  assista&oe  of  the  rise 
^^^■d  fall  of  the  tide^  and  of  other  local  oircumstanoes^  for  thoroughly 
^^^pbetiJig  lif>th  tlie  cieausing  of  the  sewers  and  the  drainage  of  the 
^^^Btrictj,  by  means  inexpensive  in  themselves  and  independent  of  the 
casual  ties  of  steam  pumping  mAchinery  or  of  the  cuprice  of  rattfjayeni. 

It  was  shown,  tliat  the  existing  aewera  acted  p^y-tly  as  dmins  for  the 
land  water^  but  they  only  extended  ovor  a  portion  of  the  area,  whilst 
frum  th«ir  being  so  frequently  full,  and  even  l»eing  under  pressure,  the 
sewage  matter  escaped  from  them  and  saturated  the  ground; — it  was 
thjoamre  contended,    that  a  system  similar  to  ordinary  agricultural 
' '  ^     carried  out.     The  question  w;yi  incidentally  raised  for 
r  advantagt'  might  not  he  taken  of  the  known  rapid 
iltntioji    .   ...L.  -luilk  fomuhtionr  to  facilitate  tht«  operation,  by  Ainking 
several  wells  Into  which  the  land  drains  might  converge.     The  intercept 
of  the  upland  water  by  catch- water  drains  was  insisted  on,  and  tbe 
'ty  for  it  pointed  out.     The  rain* water  was  proposed  to  be  con- 
away  by  the  existing  sewers,  which  would  require  some  aiJditiou. 
T  vance  of  the  sewage  matter  from  the  houses  of  the  district 

iissed.     This  was  divided  int^»  two  stages, — the  first;  from 
■J  the  public  streeU,  and  the  second,  frtjm  llie  streets  to  its 
tn.     Hie  means  of  obtaining  the  first  point  were  simple,  and 

stoneware  pi^  were  recommended  aa  sufficiently  g(KHl,  if  of  large 

didunetor,  and  hud  properly  on  a  system  of  separate  rather  than  of  com- 
bined drainage.     For  the  second  point,  Greenwich  marshes  being  fixed 


ixpom  for  the  temporary  reservoini  or  recipienta  of  tbe  tewige  matter, 
and  tlie  Thames  as  the  ultimate  distributor  of  it,  it  was  proposed  to 
take  advantage  of  the  fall  of  the  Thames  between  Battersea  and  the 
Greenwich  nurahes,  which  was  stated  to  be  S  feet  at  the  Lowest  uenns, 
5  ft.  6in.  aa  a  mean,  and  7  ft.  6  in.  at  the  highest  spring  tides,  and  by 
a  ooptoui  use  of  Htames  water  to  flush  out  the  main  sewer  daily.  This 
could  be  aooomplisbed  by  forming  a  main  sewer  8  feet  in  diameter,  from 
Battersea  to  Greenwich  marsh*  having  the  same  fall  as  the  Thamea  at 
low- water  neap  tides;  its  invert  lieing  one  foot  below  low  water,  imd 
having  a  tiommunioation  with  the  Thames  at  each  end,  bo  that  water 
from  5ie  river  might  flow  through  at  low  water;  forming,  also*  reser- 
voirs ibr  arresting  and  coUectmg  the  sewage,  and  a  canal  for  receiving 
the  Uquid  after  (^e  filtration  or  precipitation  of  the  solid  matter.  *Dxs» 
canal,  excavated  6  fe«t  below  low-water  spring  tides,  extending  across 
the  marsh  and  being  connected  with  the  Thames  at  each  end  with 
proper  gates,  ftc,  so  that  water  from  the  river  might  flow  through  it 
towards  and  at  low*w»ter,  leaving  it  fuU  of  pure  water  when  the  gates 
were  shut  on  tbe  rising  of  the  tide.  The  overflow  from  the  reservoir 
into  the  canal  might  be  2  feet  above  the  iugheet  low  water  mark,  so  as 
under  the  most  unfavourable  drcunisLanoes  to  give  that  depth  for  the 
filtered  sewage  water  and  that  used  for  flushing,  to  accumulate  during 
high- water.  It  was  contended,  th&t  by  having  the  mouths  of  all  the 
CToas  sewers  communicating  with  this  nu^in  duct  fitted  with  finkps,  tbe 
head  of  water  derived  from  the  Thamos,  which  would  be  15  feet  at 
springs,  and  10  ft  8  in.  at  neap  tides,  would  give  a  velocity  through 
the  nudn  sewer  of  about  2  fl.  <i  m.  and  2  feet  per  second  respectively, 
which  would  be  sufficient  to  clear  away  any  deposit.  This  canal  might 
also  be  used  for  loading  bar^  to  oarrr  away  the  sewage,  either  for 
agricultural  purposes  or  for  discharging  lower  down  tiie  river  or  out  at 
sea. 

It  was  furtherpropoaed  to  form  cross  drains  at  convenient  distances 
apart,  from  the  Tniynes  to  the  main  sewer,  which  should  be  flushed  by 
a  head  of  water  from  the  river  at  hi^fh  water,  all  the  collateral  drains 
into  tliese  being  fitted  with  flaps,  'niese,  it  was  contended,  might  be 
kept  nearly  level,  the  head  of  water  being  abundant  for  thorougldy 
flushing  them.  Tlie  eollatend  drains  being  oonstrucrted  with  a  good 
fall  and  communicating  at  each  end  with  the  cross  drains,  could  be 
thoroughly  fiushe^l  at  stated  periods. 

Tlie  tjiiefftion  of  the  applicability  of  the  existing  aewem  was  tlien 
examined,  and  from  data  afforde^rby  Captain  Veto's  sections,  it  was 
considered  that  tliey  might  be  made  available;  the  large  proportion  of  41 
miles  of  op«n  ditches  (in  1848)  to  SO  miles  of  closed  sewers,  was  ui-gefl 
as  II  strong  argument  for  the  introduction  of  an  entirely  new  system.  It 
waa  urged»  that  tbe  chief  point  to  aim  at  was  the  adoption,  if  posuible, 
of  a  system  tliat  would  work  well  without  any  mechanical  pumping,  as 
steam  power  could  be  added  if  found  neoessary  for  dtsdiarging  the 
sewage  matter  into  the  Thames  at  high- water. 

Comparisons  were  drawn  between  Captain  Vetch's  phin,  and  that 
now  propose*)  to  be  carried  out  by  the  Commissioners  of  8ewei^.  It 
was  urged,  that  Captain  Vetch's  "long  covered  tank,  reaching  far  into 
the  dirtrict  to  be  drained,"  retained  some  of  tbe  most  objectit>n»ihle 
features  of  tbe  present  system,  and  that  the  Comissionere*  plan  of 
flushing  from  the  Thames,  Wing  dependsjit  for  its  success  on  the  steam- 
engine  pumping  out  the  water  as  fast  as  it  was  let  in  from  the  Thiimiij 
was  undesirable,  and  liable  to  be  entirely  fnistrattjd  Viy  accident. 

An  apjrendix  oontAined  some  communii^tions  made  by  the  author,  in 
August  1849,  to  the  MetropoUtan  Commissioners  of  Sewers^  in  answer 
to  their  appeal  to  tbe  public  for  suggestions  on  the  subject  of  the  sewer- 
age of  London.  In  tliose  documents,  a  system  of  drainage  was  propostsd 
the  chief  point  of  which  was  the  making  use  of  the  head  of  water 
afforded  by  the  rise  of  the  tide  in  the  lliames,  for  a  general  system  of 
fluahingthe  whole  of  the  sewers  of  the  low  lying  districts,  and  in  many 
respects  similar  to  the  system  described  in  the  paper. 

Dtcemhtr  13. — Tlie  dificuasion  was  resumed  on  Mr.  Hatrrifton's  paper, 
and  was  continued  thoroughout  the  evening.  Tbe  complete  system  of 
sewerage  introducol  at  Hamburgh,  since  the  grent  fire,  by  Mr.  Lindley, 
C.E.,  was  alluded  to  as  a  good  instance  of  the  efficiency  of  the  plan  of 
flushing  sewers,  even  in  very  flat  districts,  and  with  syphon  dips,  when 
there  eadsted  a  head  of  water  Uke  that  from  the  Alster  bdte,  which  was 
13  feet  above  the  high- water  mark  of  the  Ellie. 

The  culvert  thrtnigh  which  the  Frome  passes  beneath  the  float,  and 
flows  into  the  Bristol  river,  was  ahio  describotl,  and  from  theiie  imd 
other  examples  of  the  advantages  of  fiushing  sewers,  that  system  was 
urgerl  to  be  preferable  to  the  labour  and  expense  of  pumping  up  from 
depths  below  low- water  mark,  the  ordinary  sewage  contents,  without 
dealing  with  the  rain-water  falling  during  tbunderHtonns,  which  it  was 
contended  oould  not  be  ndsed  by  any  amount  of  steam-power  which 
could  be  practically  adoptetJ.  In  fact  the  employment  of  steam-power 
for  pumpiug  out  the  sewage  waa  opposed  on  the  grounds  of  the  con- 
stant expenee,  and  the  liabiUty  to  stoppi^  from  acddenud  amsea.  It 
waa  also  argued  that  the  drainage  of  fen  hrnds  by  steam- power  was  not 
an&logous,  as  the  fen  water- courses  were  so  large  as  to  form  reservoira, 
whenoe  tbe  pumps  lifted  the  water  in  a  given,  but  lengthene*!  period  of 
time;  and  even  then  not  so  as  to  avoid  such  back  flooding  as  could  not 
be  admitted  for  town  drunaffo. 

The  best  systems  proposea  were  stated  to  be  tlie  interception  erf  the 
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higbknd  watcTB,  the  dynying  away  by  gni9itaU.ion  all  the  content*  of  the 
aew^B  which  oould  be  discharnped  into  a  low  point  of  the  Thanies  by 
natural  tneaiifl,  and  resorting  to  pumping  only  for  such  portions  of  the 
metropolis  9M  were  too  low  for  any  other  fysteni.  Huch,  it  waa  oon- 
tended^  was  the  plan  which  had  been  prop^ised  by  Mr.  J.  E.  M'Lean, 
to  the  CommisaionerB  of  Seweni,  in  1849;  and  in  a  review  of  the  »yB- 
Uam  proposed  by  Captain  Y etoh,  the  late  Mr.  Fomter,  and  Mr.  Bafid- 
gette,  the  accordance  with  and  the  doviationg  (rom  ^e  original  plan 
were  pointed  out  and  commented  on. 

The  neeeflsity  for  providing  againat  any  chance  of  flooding  the  hase- 
meuts  of  the  houaea,  by  allowing  the  main  aewers  to  become  fiGed  and  be 
under  preaaure,  wan  indated  on.  Doubts  were  expressed  as  to  the  pos- 
•ibility  of  obtaining  sufficient  velocity  to  §cour  out  such  main  sewers  aa 
those  propo«^  to  be  flushed  from  the  Tlumies,  and  having  their  outlet 
at  Greenwich. 

The  question  of  pipe  drains  and  brick  sewers  was  o^in  entered  upon, 
and  it  appeared  that  experience  conflrmed  the  previoua  impressiona  of 
the  appUcability  of  the  pipes  to  house  drainage  only  when  they  had  rapid 
fall  and  were  of  sufficient  area,  but  that  nothing  could  be  relied  upon 
for  sewers  except  brick  constructions,  auificiently  Urge  to  permit  acceas 
within  them;  they  nbnuM  also  be  permeable^  bo  as  to  act  as  drains  in 
conveying  away  the  laud  water  from  the  diBtrict  whicli  they  travisrsod. 
It  WM  atatedf  that  in  Laml>etli  there  were  spots  which  about  25  years 
ainoe  were  full  of  water,  but  which  at  present  during  the  summer  were 
found  to  hAve  been  thoroughly  dried  by  the  action  of  the  aewers  passing 
through  or  near  them. 

It  was  urged,  that  the  question  of  the  proper  outlet  for  the  sewerage 
oouid  only  be  fixed  by  careful  investigation  of  the  period  during  which 
the  matter  renmlned  aiispended,  and  the  distances  it  travelled  up  and 
down  the  river  with  the  ebbing  and  flowing  tides;  tiie  experiments  made 
on  thia  point  did  not  appear  to  be  received  as  authority. 

In  treating  the  questions  of  detail,  it  was  ahown  that  the  brick  aewera 
never  practically  became  elnng^Ued  ceaspoobf  as  had  been  asserted;  that 
there  was  really  greater  scouring  pjwer  in  an  egg-shaped  sewer  thsdi 
in  a  pipe  dj^n;  that  the  allege^l  amootb  interior  of  the  pipes  vm  illu- 
sory, as  their  joints  were  more  liable  to  occasion  stoppages  than  the 
joifits  of  the  brickwork;  that  tlie  interior  of  the  latter  did,  practically, 
soon  become  covered  with  a  slimy  matter^  which  aiiled  the  flow;  and 
that  depoaita  furely  occurred,  eotcept  where  the  sowers  were  too  flat  and 
too  smaU. 

Aa  to  the  question  of  cost,  it  was  shown  that  the  statements  of  the 
oomparative  expense  of  tlie  metnipoUtaji  and  of  the  country  drainage 
woria,  as  published  *'  by  authority,"  muat  be  receiverl  with  caution;  the 
cases  were  not  analogous  from  the  imposaibility  of  comparing  the  ducts 
made  to  convey  aewag©  one  quarter  of  a  mile,  with  those  intended  to 
oonvey  the  cumulative  proceeds  of  many  miles  of  dwelMnga.  The  mere 
dt^erenoe  of  the  co*t  of  lahotur  heeween  London  and  the  country  would 
preclude  com|jariflon  aa  to  the  expense  of  works;  and  the  local  dtiBculties 
of  catting  underground  in  large  citiea  must  be  taken  into  consideration. 

Dec.  20.^AffNt:AL  General  Mketino, — ^Tlie  evening  was  devoted 
to  receiving  the  Annual  Report  of  tlie  retiring  Counoilr  to  the  election  of 
the  President^  Vice-President*  ami  other  Members  of  the  Cfjuncil  for 
the  ensuing  year,  and  to  the  presentation  of  the  Medals  and  Fremiunu 
which  had  been  awarded. 

The  Report  succinctly  reviewed  the  progress  of  engineering  works  at 
home  and  abroa^^l,  and  the  general  proflpi^cts  of  the  pnjfesaion,  which 
■ppearod  to  be  most  eatififactf^ry.  It  touched  upt^n  the  successful 
resWta  of  the  Industrial  Exhibition  at  Dublin,  due  to  the  liberality  of 
Mr.  Williaju  Dargan,  whoee  name  was  so  intimately  connected  witli 
engineering  work  a. 

The  aanitaiy  improvements  and  other  branch ea  of  engineering,  having 
for  object  the  social  advanoem«3ut  of  the  community,  were  commented 
on,  and  the  great  works,  both  of  public  utility  and  architectural  embel- 
lishment, in  progress  in  France,  under  the  present  energetic  ruler  of 
that  kingdom,  were  pointed  out  aa  worthy  of  exciting  our  national 
emulation. 

With  so  extend ve  a  choice  of  subjects,  the  paucity  of  papers  trswiH- 
mitted  for  the  meetings  was  pointed  out;  and  mtlier  atartling  »t*tcTnLnts 
were  given,  showing  how  few  of  the  members  of  all  classes  had  fultiUed 
the  obligations  entered  into  on  joining  the  Instituticm, 

The  principal  papers  read  during  thtj  past  3c*-sion  were  enuTOerate<l, 
with  a  short  notice  of  each,  and  the  tenor  of  the  discusaiona,  which  were 
ahown  to  be  the  distinguishing  features  of  the  nieetinga  of  the  Society. 
It  was  apparent  that  ihoBe  were  the  most  valuable  papers  which  were 
the  most  readily  fumiahe^l  by  engineers,  as  being  onsarvations  of  the 
iflbcti  of  natural  cauacs  in  constant  operati^iri,  in  the  vicinity  of  woric 
oouctructhig  under  their  direction,  and  the  attention  of  members  was 
urged  to  that  point.  It  was  gratifying  also  to  observ^es  that  prvmiums 
were  awarded  for  four  papera,  contributed  by  gentlemen  who  were  not 
connected  with  tlie  Inatltution. 

Tlie  following  me<lalf*  and  premiunu  were  presented:— Telford  Medals 
to  Messrs.  Coode,  Clark,  Brooks,  Huntington,  Burt,  IHiucau,  Siemens, 
Chcvcrton,  and  Barrett;  and  Council  Premiums  of  Books  to  Messrs, 
Eichardson,  Armstrong,  Rawlinson,  and  Bewt^ll. 

Atteniton  wa«  directed  to  the  engraving  of  Mr.  Andrews'  portrait  of 


the  Past-Pre4ndent*  Sir  John  Bennie;  to  the  portrait  of  fiffindkyj  p^ 
sented  by  Mr.  liawkshaw,  and  to  a  marble  bust  of  the  first  President 
(Telford),  by  HoUins,  which  had  been  lost  aight  of  for  many  yeArs*  and 
only  accidentally  recovered  by  the  Secretary  within  the  hast  few  moutha. 
It  was  now  restored  to  the  Institution,  for  wtuch  it  had  beaa  origioailly 
destined,  and  Mr.  Rendel,  as  a  laat  act  of  Presidisntship,  preactitsd  for  H 
a  pedestal  appropriately  carved  from  a  block  of  Peterhead  granite— * 
material  which  h»<i  bevn  so  extensively  employed  in  the  works  of  the 
first  Pj^dent  of  the  Institution, 

Tlie  deeeaeea  noticeti  were  fewr  they  were  Major-Gencral  W.  G, 
MacNeill  (U.  S.  Army);  John  Green  and-Tomaso  Cini;  Memboa:— 
Col  J.  N.  Colqohoun*  R.A.;  andMewmi.  E.  J.  Dent  and  G*  Bndahaw, 
AsBOoiatea,  The  memoira  detailed  the  aenrioes  of  these  two  distui* 
guished  officers,  who  to  their  military  tactics  tiuited  great  aptitude  for 
engineeriug  pursuits;  the  numerous  work.8  of  an  old  member  of  the  pit^ 
fesaion;  the  hiboura  of  a  foreign  coadjutor,  too  early  removed  frctm  a 
sphere  of  usefulnerss:  the  ingenuity  Mid  excellence  of  workmanship  of 
the  well-known  chronometer  maker;  and  the  kindly  disjmaition,  the 
watchfubiesfl  for  opportumtiea  of  doing  good,  and  the  ent  rgy  iu  purBuing 
his  useful  course,  of  him  who  was  the  pioneer  in  ail  guide*  lor  travelling 
the  complicated  network  of  ndlways  in  this  country  and  on  the  oon- 
tinent. 

The  fl!iandal  statement  ahowed  that  though  there  was  a  he^v-y  dcU 
for  printing,  yet  the  annual  income  now,  for  the  first  time,  exoeeiied  the 
ordinary  expenditure;  it  was  deemed  ex]>edieut  to  expunge  frum  the 
accounts  a  large  amount  of  arrears  of  subscriptions,  Jimd  to  ctttaa  tlie 
names  of  the  defaulters  from  the  register  of  the  Inatiiution. 

It  was  shown  that  the  coat  of  rebuilding  the  house  of  the  Institattoii 
had  been  entirely  defrayed  from  the  Building  Kund^  by  which  alao  aU 
repairs  were  now  provided  for;  and  that  the  |ia«t  and  preeent  MeinlMn 
of  Council  had  made  voluntary  contributions,  in  aid  of  the  funds  of  tlie 
Bociety,  to  an  amount  far  exceeding  anything  imagined  by  the  genenl 
bofly  of  the  members. 

The  vitaJ  miportanco  of  printing  the  arrears  of  the  Minutes  of  Pre- 
ceei lings,  and  of  giving  rapi^l  publicity  to  the  papers  and  the  abstracts  of 
the  discusmuna,  was  gerioi^ly  admitted;  the  question  hacl  occupied  the 
serious  attention  of  the  Council,  and  nothing  but  the  fear  <it  involving 
the  Institution  in  hopeless  financial  dLfficulties,  liad  cauaed  the  present 
arrears  of  publication.  After  giving  an  account  of  the  prograss  of  the 
printing  of  the  volumes  of  the  Transactions  and  of  the  Minutes  of  the 
Proceedings,  showing  the  gradual  extenaion  and  the  cost,  it  was 
demonstrated,  that  there  exist>ed  no  other  bar  to  the  rapidity  of  pubtic*- 
tion,  than  the  extent  to  which  the  members  of  aO  dassts  were  wiling 
to  assess  themselves,  by  vdluutiiry  or  eomfudsnry  contributtotiSi,  to 
defray  the  inevitable  amount  of  expendituiii  for  printing. 

Thjfl  Blati?nient  produced  alengtbene<lclist'U8ttioii,  which  residtefl  in  the 
determination  that  contributions  :ihould  be  collected  fixmi  in*-rnln?ra  of 
ali   classes,  on  the  following  scale; — President,    thirty   guii  '    -i 

Presidentx,  Vice-Presidents  and  Mem! jcrs  and  Associates  ot  t  !, 

twenty  guineas  ciub,  ^i  •  ^  -^,  gve  guineas  each,  and  Ak>--  x.^v  ^.  ..iui 
guinea  each,     'Hi in  was  cheerfully  agreed  to,  and  several 

Members  and  Ah^'ki -  .  nt,  double^i  the  amounts  of  their  oontri- 
bution,  to  aid  in  tlie  very  desirable  object  of  immediate  puhlicailioii  of 
the  Minutt'fl  of  Proceedings. 

The  thanks  of  the  Institution  were  unanimously  voted  to  the  Presdent, 
Vice- Prcflidents,  and  other  Memt>ei-a  and  Aswociatt*  of  Council;  also  to 
tlie  Auditors,  the  Scrutineers  of  the  Ballot  and  to  the  Secrutsjy  for  tlieir 
services. 

The  following  gentlemen  were  eleetwi  to  fill  the  several  offioee  in  the 
Council  for  the  ensuing  year: — James  Sim pHon,  Pi-esidrnf:  CJ.  P,  Bidd^T, 
J.  K,  Brunei,  J.  Locke,  M.P.,  R.  Stephenson^  M.P.,  Vire-PrtmUnf*  — 
J.  Cubitt,  J.  E.  Erringt*>n,  J.  Fowler,  C.  H.  Uregory,  J.  Hawk^hiiw, 
T.  Hawksley,  J.  K.  M'Cleaii,  C,  May,  J.  Penn,  and  J.  S.  Russell, 
Mtmber/t;   and  H.  A,  Himt  and  C.  Oeach,  M,P.,  A»*fi€iatrf  of  Vonnril. 

Mr,  Rendi?l,  President,  on  quitting  the  cliair,  which  he  hail  occupied 
for  two  yearn,  with  such  advantage  to  the  Jtistitutioti,  addivsi^ed  the 
meeting:  be  ailude<l  to  the  genend  profeesiomd  employment  in  all  |^rts 
of  the  worlil,  and  noticed  with  pride  the  preteronco  exhibited  for  British 
enginw^rs,  whose  acienlitic  and  practical  skill  was  no  less  acknowledged 
than  thfir  known  jirobitv  and  honour.  The  importance  attached  to  the 
title  of  Member  of  the  Institution,  was  referrtxl  to,  for  thtf  purpose  of 
pointing  out  the  nectsaity  entailed  by  it  for  fostering  and  sustaining  the 
reputation  of  Uie  Society,  and  for  making  its  areliives  the  dcposit«-»ry  of 
the  rctrords  of  all  the  best  engineering  works.  He  pointed  out  ah^i  tliat 
all  periods  of  agitation  for  change  were  dangenjus  ejK>cht  for  »ocit?tie8, 
and  more  especially  for  the  Institution  of  Ci\nl  Engineers,  whoee  peci^ 
liar  Ixind  had  hitherto  been  the  merit  of  having  closely  united  those 
members  of  the  profession  who  formerly  coidd  rarely  be  brought  togellter. 
All  changes,  then,  should,  he  urgttly  be  gradual,  and  above  all  reeuit 
oidy  from  careful  consideration  by  the  oldtr  members,  who  on  all  ooea* 
eions  had  demonstrated  their  anxiety  to  bring  fonn'ard  their  juniors.  He 
then  thanked  hia  ooa<ijutor«  an<l  the  Secretary  for  thtir  assintauce;  com- 
mended his  successor  to  tlvj  same  kind  consideration  as  he  luwl  experi- 
enced, saiii  with  regret  retiretl  into  the  class  of  Past- Presidents,  afler 
being  an  active  member  of  the  Institution  for  thirty  years,  during 
thirteen  of  which  he  had  been   successively  elected  on  the  Cound^ 
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■nd  hsA  now  oonapkUid   his  Moond  year 


of  tenure  of  tlie  office  of 


U.r 


The  meetings  wAe  ih«n  Adjounieil  until  Tite«day,  Jjuiuury  10th,  when 
the  diBcuMioD  will  be  ret uinwi  on  J.  T,  HamBon'a  paper,  '*  Od  the 
Dpum^  of  the  District  South  of  the  Tb«mes,"  and  if  time  will  perrnit, 
IIm  uifier  ^'Ou  Inoline  PlancjB  for  Cuiak,"  by  J,  I^eolie,  M.  Iimt.  C.K., 
will  be  reftd. 

RECENT   AMERICAN   PATENTS, 

[Enparteil  in  Ui«  Jit\m»l  of  th«  PniiJdiii  Ii»tit  (*(«.] 

Otw*  D(H^9/pr  Cookiftg  Slm^et  and  Harufet.    G.  North. 
Chim, — T>ie  application  of  an  arlbeeive  c»mt  of  ennmel,  or  other 
substance  aui^weriug  the  iame  purpoee,  to  the  inside  of  the  oven 
doon  of  nmgee  or  cooking  stovea. 

Sc^the4.    W.  P.  Oreenleaf 
Ctoit.— Widening  and  curving  the  hiade  of  the  acytbe  at  the 
shank,  for  the  purpose  of  strengthening  the  aame,  and  adapting 
it  to  cutting  buiiheB  aa  weU  aa  graas. 

Facing  BuUdinff§,     M.  B.  Dyott 

The  nntnre  of  the  iuveuti^m  oondsts  in  an  improved  mode  of 
uniting,  faat^ining,  and  sapj^^njriing  wtat-iron  or  other  plates  to  the 
external  walla  of  biukUugH,  whereby  tlie  s,yd  pLitea  form  an  orna- 
mental  facing  thereto,  are  i)rotectea  againat  external  injury,  and 
aecured  from  the  injuriouaanddifltiguring  effects  of  moisture  from 
the  interior. 

Boring  Cannon,    JL  A,  B.  Wallaeh. 
The  in^rention  oonaista  in  producing  a  eyUndiical  hole  in  any 
ic>Ud  aubetance  suitable  for  making  caunun  or  >^raall  arm  a,  by 
'»iit  an  annulna  of  the  diameter  of  the   reciuired  hole, 
i.'entral  core  two-thirda,  mure  or  !*«»,  of  the  diameter 
re,  which  can  be  broken  oif  when  the  anmdua  is  oom- 
Iplet49d,  to  the  required  depth,   and  removal  in  a  aolid   maaa, 
IjiUflteiid  of  being  cut  into  fine  chine  or  aliasings*,  as  in  the  ordinary 
"^  of  boring,  whereby  much  lanour  and  time  are  saved,  and  the 
nae  of  lx>ring  ia  p-eatly  reduced.     The  core  likewiae  fiimiahea 
a  sample  or  t*i«t  of  the  nature  or  quality  of  the  material  in  the 
interior  of  the  suljatance  being  lx)red,  and  this  methcni  of  eamiJing 
the  naaterial,  which  is  highly  imjtortant  in  the  boring  of  caiuiou, 
oonstitutea  another  branch  of   the   invention.      The   meaua   uf 
I  :   the  core  after  tlie  annul iih  is  Ixa^d,  alao  oonatitntea 

nmch  of  the  invention.  This  nunh  of  boring  cannon 
uiiu  J7^  I  rum  all  others  now  practiji^wl  or  known — first,  in  leaving 
a  aolid  core  formed  by  the  cutting  of  an  lumular  space  ai-ouml  it 
while  the  Ijoring  pi-ogre^iseB,  and  which  core  la  ownally  of  gi^ater 
bulk  than  half  of  the  material  to  be  removed;  and  Me<xni<ily,  in 
afterwnrda  detiu^hing  tlm  c*)iie  as  a  solid,  inate^id  of  reducing  it  to 
partides  in  the  form  of  chips  and  dtwt;  as  in  the  Ui^ual  mtxle  of 
boring.  TTie  dea^l  centi-e  ♦►f  the  orrJinary  boring-tools,  w  hich  is 
a  great  imjiediment  to  the  progress  of  the  work,  is  entirely 
avoided  I  by  this  methoti  of  circuniaxial  iMiring,  wherein  no  such 
centre  exists.  The  eenti-e  of  «very  common  b<»ring-bit  fiirms  its 
pivot  or  axis  of  revolution,  and  having  little  or  no  cii-cumfereatijil 
motioni  cannot  possibly  cut  out  a  chijj.  It  can  therefore  only 
prtigr«a«i  through  the  substance  liy  the  forct?  of  pressure  or 
anaaning  alone.  In  tliis  methoii  the  cutting  edge  is  re*iuce<l 
in  extent  U*  at  least  one-third  of  that  of  any  other  boring  too], 
T  *  'i  both  time  and  expense  ai^  savetl,  m  proiMtrtion  to  the 
1  amoimt  of  materkd  to  be  removed;  and  being  plactid 
i*i  lu  i  uk:it  the  periphery  of  a  hollow  cylinder,  it  works  there 
with  greater  etlect  in  the  ratio  uf  its  gi-eater  distance  from  tloi 
axis,  and  by  avoiding  the  deatl  centime  of  other  mrnles  t4  Wiring, 
eJScct*  a  still  further  saving  of  time,  in  projHtrtioii  t>o  the  greater 
facility  of  cutting  «»ver  that  of  forciug  or  crushing  a  tool  lut^^i  the 
mass  t<j  be  pcrff^ratetl 

Ciaim. — The  method  of  boring  cannon,  or  Uie  Ijairels  of  other 

onlnance  or  fire-arma,  by  neriorating  the  same  with  an  annular 

hole,  which  leaver  a  ceaitral  core,  in  combination  with  a  second 

operation  for  detaching  and   removing  the  core,   whereby  the 

amotint  of  nmterial  U^  lie  reduced  to  claps,  the  time  and  lalx»ur 

and  the  wear  of  tinilg  are  greatly  diminished,  and  the 

f  the  work  increased.     Also  the  trans verae  cutter  for 

'•  cutting  off  the  base  of  the  core;  and  the  method  of 

ig  the  qindity  of  the  gun  by  taking  out  a  e<ire  of  suffi- 

i;i'  111  umiueterand  length  from  the  aiis  or  centre  of  the  bore,  to 

be  t<95t4Kl  mechanically. 


Turbines,    U.  A-  Boydem 

Claims. — L  The  Icanlug  or  inclining  of  the  leading  curvea  or 
fl^idcs  ia  the  plane  of  tlie  wheel,  2.  The  making  of  the  itudde 
of  the  giu-niture,  or  the  part  of  the  gate  next  the  disc,  or 
lH>th,  of  such  a  cur\'ature  or  form,  that  Uie  watur  at  the  upper 

fwirt  of  the  stream  or  streiuns,  where  it  leaves  tii*^  'in'  or 

gfite,  will  have  a  downward  motion,  or  a  directi<  ig  ti» 

the  plane  of  the  water-wheel,  and  making  the  up|K  i  r,..., ..  v-t  the 
J»as«age8  for  the  watt-r  tlir*jugh  the  wheel  descending  or  uicliniug 
to  the  i>tane  of  the  whctd,  from  the  commeucL^ment  of  the*  pas* 
aages  next  the  gate  tt«  abcmt  half-way  frttm  the  inner  to  the  outer 
ed^^e  oi  the  upper  rim  of  the  wheel,  when.*  they  are  near  I  v  or 
quit*  horizontal,  or  nearly  or  quite  parallel  with  the  plane  of  the 
'wheel;  the  inclinatir>n  of  that  part  of  tlie  lower  smface  of  the 
iipl>er  rim  of  the  wheel  which  ia  next  the  gate,  being  the  same 
or  nearly  the  aanie  aa  that  of  the  lower  siu-face  of  the  gate  next 
said  upper  rim,  and  thecliange  fnvm  inclining  to  horizontid  l^eing 
gnwluid,  fw  by  a  curve;  *>r  making  the  upper  smfjice  of  the  disc, 
next  the  lower  rim  of  the  wheel,  to  incline  up  toward  this  rim, 
and  making  the  lower  sidej*  of  the  parts  of  the  paaaages  through 
the  wheel,  which  are  next  tlie  diac,  ascending  or  inclining  to  the 
plane  of  the  wheel,  so  that  the  stream  or  atrenma  will  gradually 
diminish  in  height  at  the  entrance  or  eutrances  into  the  wheel, 
so  that  the  water  w^hich  passes  in  the  upper  parta  of  the  atream 
or  streiima  will  converge  t^iwarrl  that  wliich  jiasses  in  the  lower 
part«  of  the  stream  or  streams,  beft)i-e  rutriking  the  floaia,  and 
continuing  this  con\i?rging  into  the  wheel  to  abtvut  one-half  the 
distance  fmm  the  inner  to  the  outer  edges  of  the  rima  of  the 
wheels,  3.  The  forming  of  the  lower  jiart  of  the  tube  which 
suatains  the  disc^  and  the  forming  of  the  to]i  of  the  disc  on  that 
part  of  it  next  the  tube,  and  fastening  thest*  jmrta  together,  Tlie 
inventor  in  hia  claims  has  written  of  the  turbine  aa  having  il*> 
common  position,  in  which  c;ise  the  water  des«'!en<la  to  jwiss  lie- 
tween  the  leading  curvea,  without  alluding  to  its  ever  having  any 
other  position  ;  but  extends  the  claim  to  the  cftsfcs  in  whicfi  the 
wheel  10  vertical  or  inclined  to  the  horizon^  and  to  the  wise  when 
the  water  asoenda  to  paas  between  the  leailing  curves. 


Turbines.  U.  A.  Boyden. 
Claims. — L  The  arnmgement  of  a  gate  at  the  entrance  of  the 
water  into  the  wheel,  with  a  part  or  all  of  the  garniture  or  lining, 
and  other  ptrti^  of  the  turbine  \^dthin,  over,  and  al:M>ut  the  gate, 
such  that  the  gi^te  and  a  part  of  the  ganiituie,  if  any  be  attached 
to  it,  may  move  fi*eely,  while  the  pai't  of  the  garniture  not 
attached  \o  the  gate,  and  other  fjarta  ov^r  and  about  the  gate, 
remain  sUitionary,  and  so  closely  fitted  that  little  or  none  of  the 
water  in  the  flmue  can  run  to  the  upper  part  of  the  gate,  except- 
ing by  jjai<sing  under  the  stationary  gftrniture,  and  afterward  up- 
ward, so  aa  to  diminish  the  liability  of  se<liment,  dirt,  or  other 
substaiiciee  being  carriefi  by  the  water  to  the  upper  part  of  the 
gate,  or  moveable  part  of  tlie  garniture,  if  niiy  be  attiicheil  ti»  the 
gate,  so  as  to  obstruct  the  motion  of  the  gat«,  or  moveable  [mtt 
Df  the  garniture.  2.  The  leaning  or  indiniiig  of  the  floats  or 
buckets  of  turbintis  to  the  rims  oi  the  wheels,  ao  that  when  tht* 
wheel  of  a  turbine  is  working,  with  Uie  gate  next  the  wheel  wir- 
ti'dly  o])en,  tht*  jMirts  of  thedcmts  itpiK>Bite  the  aperture  formeiJ  by 
such  piirtial  ojwning  of  the  gJite,  will  be  forwai'd  of  those  UiJls 
next  the  *>ther  rim  of  the  wheel,  so  tlmt  the  leaning  of  the  n<iats 
will  diminish  the  Hprcailing  or  deflecting  of  the  sirejuns  into  tlm 
}5art  of  the  wheel  opposite  the  gate.  The  ehiim  extends  to  all 
degrees  of  iucluiations,  which  will  substsmtitdly  answe?'  the  sanje 
pui^iose,  SiS  tliis  eflect  of  inclining  the  ll<utt«  depends  i>n  the 
stre-ums  only  partklly  fillbig  the  wheels.  It  does  not  extend  Uj 
inclining  the  thm.ts  Ui  any  such  turbine  or  hydraidic  motor  as 
has  no  gate  at  or  near  tlie  water  wheel,  or  other  meana  of  vary- 
ing the  witith,  thickness,  or  number  of  sir^nios  wlurh  Huttr  the 
wheel.     3.  The  m*niugemeut  of  the-!  (iona  in 

rk'actiug  wheels,  and  in  the  w beds  .  •  nt  dis- 

tiuces  u*om  the  I'ims  of  tlie  wheels,  in  tije  several  sj  I'cn 

the  floats,  to  facilitate  regulating  the  motions  of  the  V.  ihe 

effect  of  these  diaphnufms  depends  on  the  atreams  only  pta  twdly 
filling  tlie  wheels.  The  inventor  does  not  extend  the  claim 
to  this  arrangement  of  the  diaphrs^gma  to  such  motors  as  ha%e 
no  ffate  nejit  or  ueiir  the  water  wheels,  or  other  means  of 
varying  the  width,  thickness,  or  number  of  streams  which 
enter  the  wheels.  4.  The  combination  of  tlie  device  of  nudting 
the  gate  at  the  entrance  for  the  water  into  the  wheel,  to 
move  sepai'atdy  from  the  g^tmiturcj  with  the  leaning  gnitlcs  gr 
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leading  curves,  which  diredj  the  water  into  the  whed,  eo  that 
when  the  gate  is  paj-tiidly  open,  the  part  of  the  water  which 
passes  by  or  near  the  surface  of  the  gate,  in  flowing  towjtnl  this 
nasaage  mto  the  wheel,  made  by  .such  partial  open  Lug  of  the  gJite, 
naa  ita  motion  directed  the  way  the  wWi  turus,  in  c{>n»e<nience 
of  the  leaning  of  the  said  giddek  The  claims  extend  U>  Hiicli  tur- 
bines or  hydraulic  mo  tors  aa  diBcharge  the  water  at  their  peri- 
piieriefl,  and  to  such  aa  have  the  water  enter  their  wheels  at  their 
peripheries, 

NydraitUe  Motarw,  U.  A.  Boyden. 
Claim. — 1.  The  arrangement  of  the  gates  around  and  next  out- 
side of  the  periplieries  of  tlie  water  wheela,  between  the  wheelii 
and  the  guides,  or  other  thin^  which  caiise  the  water  U^  ninve 
obliquely  toward  the  wheela  in  the  way  the  wheela  turn,  when 
the  water  first  strikes  the  tloat^  or  buekete.  2.  The  device  t^i 
cauj»e  the  height  of  the  whe«l,  or  the  iK^Hitinn  of  the  parts  whieh 
partially  contine  the  water  which  pi^^^ses  the  wheel  upw^nl,  U> 
vary  as  the  height  of  the  water  i>r  ftdl  varies,  bo  that  the  width 
of  the  apertiu*e  which  let-i  the  water  escape  from  the  pliice  where 
it  presses  the  wheel  upwarfl,  varies  j^nnwirtionally  to  the  qwuiti- 
tie^H  of  water  ju'eased  iivt^^j  it;  »o  that  tiie  toi-ce  with  whic)i  the 
water  presaed  the  wheel  upwiu-il  wUl  be  nefirly  or  quit^:J  constant, 
though  the  height  of  the  ffiil  \nx\m  greatly.  3.  The  combination 
of  a  gate  an^iund  and  near  the  jieripliei^'  of  a  water  wheel,  be- 
tween the  wheels  and  the  guides,  or  other  things  which  dh-ect 
the  water  the  way  the  wheel  turns  into  the  wheel,  with  the  jjarta 
of  the  floats  near  the  gute  eurte^l,  so  that  the  water  will  strike 
their  concave  aides.  The  invent* ir  does  not  linut  his  claim  to  an 
annular  gate,  between  the  wheel  and  the  ihingn  which  tsiuae  the 
water  to  move  the  way  the  wheel  turuB,  before  it  enters  the 
wheelj  but  extends  it  to  all  things  which  T*ill  8ul>s<tantially  answer 
the  purpose  of  a  gate,  in  \iiryiiig  the  height,  tliickness,  width,  or 
nmaber  of  streams  that  enter  the  wheel.  4.  The  shape  of  the 
spaces  hetweeu  the  rims  of  water  wheels,  which  the  floats  are 
tiatenetl  to,  in  which  they  flare  toward  the  axes  of  the  wheels. 
The  tirst,  third,  and  fourth  branches  of  the  claim  apply  only  to 
»uoh  hytlraulic  motors  a^  have  guides,  or  other  tilings  which 
cause  the  water  to  move  obliquely  toward  the  wheels,  in  the  way 
in  which  the  wheels  turn,  and  pass  into  the  wheels  at  their  cir- 
tnimferential  parts,  and  after  acting  on  the  floata,  discharge  from 
the  floats  inward.  The  inventt»r  does  not  extend  these  mvisions 
of  his  claim  to  the  clas8  of  tub  wheels  and  undershot  wheels,  in 
which  the  water  generally  flows  into  the  wheek  in  sti-eamn,  uith 
mmces  between  the  stream.s,  at  which  sfmces  the  water  tloes  not 
flow  intt>  the  wheels.  He  does  not  limit  either  bninch  of  his 
clatni  to  cases  in  which  the  wheels  are  horizontal,  or  to  cases  in 
which  tlie  gates  are  opened  by  raising, 

Gmr  of  Variahk  Cut-off  Fah^for  Steam-engmc^.  M.  W.  Baldwin. 

The  principle  of  varying  the  cut-ofl*  by  means  of  a  vibmtiog 
arm  and  sliding  pivot  blod  has  long  been  kno%vn,  but  the  contri- 
vanoea  for  changing  the  position  of  the  block  upon  the  arm  have 
been  very  defective.  The  radius  of  motion  of  the  link  by  which 
the  sliding  block  is  changed  on  the  arm,  the  nwlius  of  motion  of 
that  jMirt  of  the  vibrating  arm  ou  which  the  block  is  placed,  have 
in  this  kind  of  valve  gear,  as  heretofore  conHtructed,  l»een  differ- 
ent, which  produced  a  continual  rubbing  of  the  sliding  bl<)ck 
itf>on  the  ai-m  while  the  arm  is  vibrating,  and  as  the  bh>ck  for 
the  greater  pari  of  the  time  occupies  one  jwsition  on  the  arm, 
and  only  has  U)  be  moved  towanls  either  extreme  oet!a.^ioHally, 
that  port  of  the  arm  on  which  the  bluck  is  most  used  soon  l>e- 
eomea  «o  worn  that  the  block  is  loose,  and  jars.  This  can  only 
be  remedied  by  dreaaingnp  the  ann  tb  rough  out  its  entire  length; 
for  if  the  bniaaes  of  the  block  were  set  up  so  ai*  to  make  the 
block  tit  on  the  narmw  portion  of  the  arm,  it  could  not  l>e  moved 
towards  the  extremes.  To  rcme<ly  the^e  defectii  in  the  link  mo- 
tion, has  long  l»e#»n  a  desideratum.  Tlie  {>liin,  however,  of  most 
engines  now  "built,  di>ea  not  atJinit  of  the  position  of  the  parts  of 
the  old  motion  being  so  disposed  as  to  avoid  the  difliculties  sj^^eci- 
fled,  while  tliis  improvement  can  with  the  greateat  facility  lie 
applied  to  any  of  them.  TIuh  contrivance  the  inventor  has 
e^i^jiyed,  and  he  states  tliat  it  works  well  in  practice,  overcoming 
all  tlie  difficulties  incident  to  the  use  of  the  numerous  other 
gearing  for  variable  cutK)fiF  valvee. 


Safety  Valveg.    Z.  H.  Mann. 
The  invention  has  for  ita  object  on  increase  of  sensibility  < 
safety-valvej  so  as  to  ensure  its  opening  at  tlie  desired  nnixLinum  ^ 
of  piWsure,  and  also  st)  jw  to  increai^  the  size  of  opening  in  pro- 
portion tt>  the  force  of  steam,  fuid  thus  ensure  promptness  *. faction  ] 
and   an  adofp^ite  vent  for  the  steam  under  all  circumstaaoes,  ^ 
thereby  removing  all  lUngeT  or  potwibility  of  expl(«i«kU  ^iih  a 
suitable  boiler.    A  flutter  wheel,   governor,  and  sujiujlenieDtary  ^ 
lever,  or  equivalent  devices,  is  constructed,  and  appUed  t*j  a  aafip^* 
valve. 

Working  the  ValiY^  of  Steam-engim^.  R  H.  To^^^l&l€nd- 
Ciaimtr. — L  Tlie  combination  of  a  cam  and  eccentric  by  meoosof  1 
the  sectiir,  or  its  ernii%ident,  to  opemte  on  the  valve  or  p«rt«  tbatl 
move  the  same,  and  cut  off  or  work  with  the  fuD  prt^'^urt*  by  the  j 
eccentric^  acc^>rding  to  the  pi>^tion  of  said  sector.  2.  Adjusting  J 
the  position  of  the  secU^r  by  means  of  the  governor,  thn»ugh  the! 
screw  or  other  suit^ible  means,  whereby  the  governor  regulates  the  J 
position  of  the  sector,  to  communicate  the  desii-ed  motion  to  tbel 
valve  of  the  engine  from  the  eccentric  or  cam,  or  both,  acoonlinfl" 
tt»  the  |K)wer  required  fwyrn  the  engine,  a«  Bpecitiai  3.  The  rod 
and  [ximte  to  take  motif m  fi-om  the  block  at  ita  extremes  of  mo- 1 
tion,  and  communicate  the  same  by  means  of  the  right  angle  leverj 
to  the  throttle  or  stop- valves  as  siiecified,  f 

The  invention  cnnsist'i  in  a  peculiar  combination  of  the  eoccn- i 
trie  and  cam,  the  eccentric  working  a*  usual  when  operating  oa  j 
the  valve  to  give  the  engine  steam  nearly  the  entire  stroke;  th 
cam  »o  shaped  tluit  when  it  w>  brought  into  oiHTdtion,  the  valT 
is  moved  in  such  a  way  as  to  cut  off  at  the  smallest  pirt  of  thtl 
stroke  at  which  the  engine  is  req\iired  to  work.     These  motiouaj 
are  combined  by  means  of  a  sector  operated  on  by  the  governor,  ' 
that  when  the  governor  balla  fall  in  tiinse<^uence  of  the  increnaed 
power  required  from  the  engine  dimlnisliing  the  ajjeed,  the  eccen- 
tric is  brought  int^i  o^jeration  on  the  valve;  and  when  the  engine 
is  doing  little  wtjrk,  the  ojieration  of  the  goveinior  by  sliding   the^i 
sector  bring!^  the  cam  into  o])eratiun,  ti>  cvit  otT,   and  allow  th€^H 
engine  but  little  steam;  the  regulation  of  the  pjsitiou  of  the  s«ni-^H 
tor  by  the  governor  thus  at  any  interrae^liate  fxjint  or  at  the  ex- 
tremes, supplving  steam  and  causing  the  valve  to  cut  off,  in  pro- 
portion to  tlie  work  to  he  jierforme^i;  and  by  a  |ieculiar  appam- 
tiia,  in  tme  the  valve  does  not  supply  the  recj[im'ed  st*aim  to  keep 
up  the  momentum,  the  throttle  valve  is  opened  t;iriher,  or  the  re- 
verse openitiim  is  pei*formed  if  the  work  be  thi-own  off  the  engine 
BO  as  to  need  little  steam. 


Fenceifor  aituati&m  exposed  to  FioofU,  H.  S.  Rofls. 
Ciaim. — Zigziig  and  interlockc<l  an-angement  of  jianels,  8«| 
porteil  bv  a  swivel  joint  to  posts  at  suitable  intervals,  and  haviir 
the  joint  between  tlie  two  middle  nanels  furnished  with  incliii€ 
book  and  eye,  each  o{  fiaid  middle  panels  being  fn-o\ided  wit 
biMmk  t*l*>ping  in  tvpponite  direftit>n>i,  so  that  by  the  action  of 
flo^Hh  erich  hidf  *>f  the  inUTvening  line  of  f»aneLi  may  sep " "* 
midway,  and  giving  in  the  direction  of  the  current. 


Oskrigs  Church,  york.—Thm  church  having  become  in  a  > 
gerous  state,  and  untit  lor  tlie  |>eifornuuice  of  divine  service, 
has  been  determined  t<i  jmrtially  rebuild  it,  and  effect  sever 
other  restoratiorus.     A  committee  hius  lieeii  fonned  to  carry  o 
the  intended  work^,  wliidi  will  consist  of  tlie  rebuilding  of  tl. 
nave  am!  north  aisle  widls,  n«u'-north  windoTi^'B  and  eajst  windoi 
of  five  lights.     The  nave  rt>of  of  ma.sHive  oi\k^  a  good  ajjecimen  o 
the  molded  flat  roof  <»f  the  loth  centuiy,  will  be  repkced  ifdeca^ 
which  has  set  in,  l>e  not  too  far  aprea<l.     The  whole  c^f  the  pre»e? 
seating  ami  galleries  will  be  renmved,  and  the  church  i-eseat 
'wdth  li>w  i\\mn  seats  of  an  appi^vpriate  chiiracter,  of  memel  wc 
stained.     The  stdhi  at  the  east-end,   pul|>it,  reading  de^k,    a 
communion  t^l>le   will   l>e  of  English   oak.      This  church   m 
having  a  cleai*ly-defiue<l  chancel,  the  eivstern  portion  of  the  nail 
will  l>e  divided  from  the  aisles  by  oj^en  screen- work  of  trnk,  s"* 
which,  from  portions  of  screen -work  being  fcnind  m  the  cbur 
gives  authority  ti>  thm  bnviijg  t>een  the  original  arrangemenl 
the  si^ace  Ix-hind  being  u^ed  ius  ckiiiela.     The  genend  charactf* 
fo  the  new  work  will  be  of  the  Pel•]len^licuhi^  style.     The  invmt 
contract  has  been  let  t4>  Mr,  John  Holmes,  of  Bimnliamj 
architect  is  Mr.  Thomas  Dickons,  of  Dtirham, 
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HEW  PATENTS* 

FBOVIBIOXAI.  PBOTE(no>S  ORAJfTKD  l^NDEK  THB  PATENT  tkW 

AMENDMENT   ACT. 

im«i  A%9.  »,  18M.— 1853.  H.  dw  MoutL4»  PAm— An  iroproveti  iTstom  of  pobttdlr. 

Dtimt  OdL  &,  h!f>;L—-ri!7'L  A.  Turiff.  Piiinky,  £«ufhm,  ijiixme^^r— IiBpimtMati  la 


ratenlii^  appnrktiui  for  th«  prBventioti  of  luxidn^ntA  rin  r&)]w(ir», 
aro»  B.  flto^oM^  Traft^flwr-tquw,  fptntli^iiuui— improreflMuiU  la  tilt  prMftnlii: 

j^j^  ^ .        '  "     "  '     T   r-    -  i;.rilreir,  fliie^betr'-liiiprvvanieoili 

EteiMl  '  iiiui,  Bentltuii  HoQis,  York,  fen- 

liwman — jiix|jp>ycjvcQu  m  ap;uurutM  tm    niiiiiyiuc  painty  vainiJahf  ftud  other  liquid 
•Bbftcnoai^  and  otei  fior  dwoiug  caniagw,  ^pt,  roadwaTi,  liCMij«i,  and   (Ahor 

r  Oct.  U,  IR-^?.— 23^.  Wmiaiii  Jaow,  FlirebeiCer-fltrMt,  Hj^dflpark-wioan!,  gm- 
uematt— A  rrrtaiu  d^cgnioal  oompcAUid  or  omnpomid^  applicablo  a*  a  remedy  f 
•calds  ^llru^  wij^mdA,  and  aoddeuta  of  a  umilar  nature  Ui  wliidi  thi}  «aiD6  Ctta  or 


Ion  of 


J  forcati. 


Amrf  OtL  i%,  IMA— 3407.  P.  A  L.  d«  FotiUbMiiMrMu.  8(mtb-«(i«<  Finatnur,— An 
tewirrtd  oonipoiiitiMn  to  bo  appUod  in  eubctitnlion  of  IxmA  and  born.    (A  ccmmoid- 

€bl  Jli»  lri«Ml.'343a  J.  Woufondeu,  BeUkat,  eagitieer^— ImprofmiMoit*  in  po«er-  Ioqibi 

AiM  OA.  2U  IBAX—WfL  J.  Q.  Manludl.  Jlax  ipUiaer,  and  P.  Fairbaini,  maddaict, 

hmAn    ImprvmaneafM  la  madiiuerj  for  combing  Oai,  tow,  woot,  md  oIlMr  fltmwui 

nihalAaotii 
i>am  <M.  U,  m$,—9m.  C,  W,  Blaat,  MflolaeM-pbwe,  BoMeU-wiiarfi,— Aa  kor 

proved  jirti&ciid  tomH  ooal-fod,  wluch  be  doalraa  t4  doaomiaata  "  Blanf  •  diauoad 

toal-ttneL'* 
D9*&d  Qti,7?,  18W.— 24»0,  W.  MoNaugJIiteo,  Mandwrter— IroprOTcroentu  io  prtallag 

ytcai  or  vontodn  for  iraaTiac  caipoti,  aim  In  pnatiag  carpeta,  wooUun^  lilk,  ootliia, 

aad  utlur  textile  and  Mled  fahrioft  and  ftbnnu  aubcitaueea. 
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>mdaiL»^,  ItrtjS.—MM.  W.  TtMNnpwn,  Clafliai>atrraL  Uiabtlb,  geatiaaaa-Ja* 
flanUHMMiilf  extiagttiiUBf  couia^nitioai  la  ahipa"  tuida,  warahooaea,  and  otlier 

I  /npa.  t,  t863.-^3flS0.  J.  Bottooiley,  Bradford,  waimfadagBr^latproranwaU  la 
'  -  -  tiaf  1fism»  fkbrim. 

i.^3Ajl2.  T.  B,  Bale»  Cauldoa-ptafc.  Stafford,  ddaa  Bwaafiwlanr,  and  D. 
f  XaOMi  fltqiCa-apon-T^'nt,  artut--lmnrovemaal«  la  QtMaaaaMi^  Ilia  auk^tcrjalt  of  and 
'•■rtiQlaa  autBU&u^tafrd  la  pottery^  m  bricka,  tika,  aZaba,  Jtc,  aad  alao  bi  flam,  ililler 
'out,  aad  oUmt  plaatic  mibalaaoia. 

'i.  18A«,— 2M^  Bl  B«tt«riirorib«  Cald«r  0]M«g«,  OUdanhav,  grooor-Iiopnive- 
aula  la  cumbiniag  oU  witb  otbex  l^uid»,  for  tbe  obtabuaent  of  a  naw  labrkatiag 
npomid.      Fru^v  a  oMoniunicaiiPii.) 
*  d.  !  P.  Bind]«»  Baaubottoai,  aiaoalkctaTCi^InipnnraiawBla  in  puwor- 

Tumefl  a<ntt«  SbnnntliaiT— Improved  appaimtaa  for  tbiftiiiff  car' 
\nd  other  vehicles  on  railways  and  tiaaswaytt. 
J,  B,  Nicklia,  Barthulrjmew-lane  aad  Richmond,  tnorcbaiit 
<r  glitUnoiLi  oonipoiiudj«  frir  lubricating  railway  aud  oibr^r 

It,  IH53. — 990),  J.  AtidoiiT  BirminghMn,  wTitiag'clerk-'An  improveaiaat 
;i'-ut  ill  .-fli-pll."  f'.^r  i:Ta(+'s, 

hHrook-itrMt,  njnlioo,Koatk«Ba3— Im- 
uido  of  lilk,  ooeion,  woal^  ftax,  hemp, 

(^•ii<*,  gi;^-  .  Htnjii  gjlaai,  and  ctaamellMl,  glaied^  or 

plain  wim,  iuul  iu  yi4jL  ;t{j{jiii;aUaD  o:  -••  niateriala,  and  alao  in  kba  ma- 

ctdnfiCTar  atipaiatttienaaectfld  with  sij  irie^ 

tliii.  W.  Kadjeer,  lieateaaat   bi  the    >>    ,  :,  Shawfiidd^atniet,  Kiag^s^toad, 

Cbaibea— Iraprofianicata  la  aadion. 
SM4.  J.  fitevcai^  DariiaftoD  Warka,  Boothiiarlc-hildgQ'niftd-— laiproTQaiaata  la  the 

•lap*  or  baartogii  of  Ibe  atka  or  tliaiW  of  gaaroetero. 
TBm.  S.  It.  FalioBi,  MaattchaaeMt,  Ualfeed  Blaltf  of  Amerii^-A  new  and  imprortNi 

laatruaiaat  iir  irooiaa  dotkei  or  varioaa  oUier  aitidisi.    ^A  oomniittiicatiou  Cmin 

J.  W.  Brown,  ITaitod  Stataa  of  Aiserioa.^ 
MOfi,  P.  A*  teoomM  de  Foetalaamoraan,  8«iilknttt«0t»  Fioabary,  Loodoa.  ud  Bae 

do  rScbliituiiorf  Parifl— liBprofcinflBte  ia  prereatlng  aoddeata  on  railwaya,  alao  in 

•blftitic  xjiii  Uiilnt!  railway  carrladea.    (A  ooaamiiaicaliaa.] 
£tttmt  '■  —2^7.  W.  Pu-ker,  Binniagham,  wira-vorkar^Aa  impirotaaaaat 

or  ill  I  !  bearian  fiw  m&e9iinerj^ 

Wte^  ^  ;<'Ut«r^*-buiidiug^,  liuadon,  and  Vlenaa^  opildaa— Maddaery  Ibr 

H^  laaAuI^'Uiru  uf  opftieal  loufea. 
SSOV.  A.  A.  V.  !k  de  MantHsnier,  Faria,  and  Bootb-gtreet,  FlnAbui;,  featlenua»A 

«ow  ralaApf7  rt^aiu  en^ae, 
f^m    K.  O.  Baanef.  Cranliamhall,  Siwic,  geatlfltnaii— Imptovvakanta  in  ■addlery  and 

iiiimesNL 
acil.    B,  W«Jk«r«  Greibam-itreet  Wait,  Landcia,  maanflMtnia — Improreraeal  la 

jD<<4ui«  of  cutumumcfttioD  rroai  uae  part  of  a  railway  tnin  to  aooUj^r. 
9^12.  i.  Wmu,  WalUnjKfordt  haraoaa  makar^IniproTOuent  ia  baeidea, 
MlA,  IL  DfTbargh,  LaiUt,  «oopfif^IaipniT«aMmtfl  ia  tbc  raaaas  of  bokUag  ntafaawhile 

beiwcttt. 
i$t A  w .  dtfld^  GLugnw,  bnwer— Ijii|m)Vinnenta  in  maddnay  or  appaiatat  fbr  maab- 
-    lag  BaaJt. 

giftk  J.  Flaii^  Oldbam*  aarMnlirt--Certaip  improroaienta  in  amiaratiu  or  maddaea 
r  {osgi^  dtawiufr^  mouMinf ,  or  furming  ^piodlep^  rolkn,  boltiv  and  Tariooi  ottuar 


alhw* 


4111$.  B*  KiUluiw,  Birch*  r^ear  Middleton,  mimagor.  and  Eirhard  Hnddng,  B11T7. 
maebiaift— Certain  imprtivtutieuta  lu  iivadiintfry  or  appamtiyi  for  spinning  cotton  and 

A  Eaaioii,  Bamard's-ian,  aitlanaai    An  lnipn>ved  lamp, 
inn,  goEitkmaa— A  liituld  caamkal  oompouod  for  tbe  pro- 

'  r-foad,  Deallbrd,  flax  maxiufitcturer  aad  flax 
^  of  preparn^flas  or  idmiUr  Hbroiu  materiali*, 

,—.-,, ..-  -  4caviB4p. 

U»Tie»-«4r««t,  Uraaroaor^MuarVf  Qpboktefar— Aa  Imprtmsd  coa- 
ling table>    (A  canunaakatioiu , ) 

s      R«r-i-,.ic^    Binuiagbaai,    im^nnftiirtiimri—Iinproy^mv^nt    eg    Im^ 

proTVJonit^ 
"  '  { ^Vf^*  I  V  Ddaade,  Parii,  andof  aoatb^atraet*  Fbiabmy,  gen- 

^aa^A  I"-"  .u;  ........  v,,..»,^.4tioo. 

B.  Klkhaw,  birch,  oaar  Middletoa,  uiiuiap*r  and  R.  Hfwidrif?,  Bary,  maddalit 
— 'Impronemcnta  in  maddaary  or  apparal^o*  to  Imi  employtxi  in  Uiu  jirepni^tJDn  of  oot- 
toa  aad  oftfaar  flbrvna  mbilaajcea  for  Bpiaoiiag. 

f .%,  J.  Oedge,  WeObigtaBHitrMi,  Btruad— tmprofenieiit«  in  th^  tneims  of  rnn^aadng 
r  olbirwiia  ptweatffig  the  eacape  of  amdca  ftom  flaea  or  otbor  Nuiokfr-VQutsl    (A 


9187.  W.  Awtb,  BdfMll-alneli  Wwtmtwrtar   ImproftiaeBta  la  tbff  mannibctim  of 

caaks. 
962K.  T,  Do  U  Eae,  BuubiU-mw— An  improvaauuit  la  the  aiaanfiu^tnre  of  paper. 

9039,  W,  Au»ti(it  IluifwolI-ttrMi,  Weatminnitor— Improvemeata  in  apparmtua  in  trap- 
plof  jMMiagw  into  iawnv  or  draiaa. 

26IK),  C.  Biuaaa,  maaafftotntwr.  Paria-^ImprvTemeaU  ia  flnger-key  moiiaal  iaatroaiLaata. 

^A  (nauDiuidicalkiii.) 
XiuttdNi^.  \4,  li»^.— 3Sai    T        -  '^  !!,  genilaDuui  aad  S.  OfMxfSk  BJnaiagham, 

BaaufHctofcr— Improrompii  uenta bmlatapa aad  pratMS  apart  or parta 

afwbkbtmproveaieataniaN  '  othar  parpoMA. 

N9f>.  U,    iHSst.— 2ii32.  W.  HM'ineja,  MaadkBitor^   qpianer  and  atfaabctarer— Im- 

nrorflBieata  in  kxnna  fnr  waaTiag. 
20.41.  8.  F.  Ouctam,  Mouchflattsr,  «aglawr— Improvaaeati  ta  marftbwfy  for  iplnniBg, 

doobUagi  and  nttBag  ootlon  aod  mber  ibrona  labatabOBa^ 
TOM,  uTwmm,  Mandiwtef^towt.  argan-baUdec^ImprovamaDta  bi  thft  aotuitntcUoa 

of  onaaa  aad  ftaeraed  hiatirttBiflata. 
2ltiA.  A.  Cunnbigl»a&»,  ObuKow,  Irtxj-maslQr^LaprOTQniAnla  la  tbe 

prodadbia  of  aulpliiLrte  add, 
90310.  M.  Gray,  Gbu«ow,  engioeer— Improvement  bi  weft  forks  tar  power 
97117.  A.  F.  (>Mibnmgb«  Blanefltild,  califxi  prialar^Improremaafea  in  hjaacbtng  appa- 

ratn«, 
21139.  W.  Smith,  MaarblUie  gf^ntlenwi— ImpTryvemenli  in  raBag  onuuaittta]  flgorai. 
'iiUO.  M.  Flt^ndd,  Sorrel  liOaad,  Clare,  £hl— An  bapnrved  mea&i  or  aieibod  of 

oommuaicating  btrtweea  dtSaront  parka  of  a  railway  trabu 
2641,  Cbarlea  I>e  BeiYoe,  Dowgate-bUl,  engtnoer--An  impnmnDeat  or  bapraveaieBla 

la  aiaoibinei7  or  apparataa  fhr  reoio'rijig  pafctt!Tna  from  DKralda  ftr  cartJnai, 
Dm»d  Nbm.  1&,  IMM.— 2S42.  J.  J.  CaUemA,  laUagtua,  dvQ  engbiear— ^provoEDeata 

la  carriage  vprlnga. 
90421.  C.  E.  Bknk.  T^umpHitreet,  oiardiaat— Imprvremeato  bi  wbuUag  yam  bito  baaka. 

(A  comiiitmicaticKu) 
2044.  J.  Liddeil,  Obygfow,  nieFdiaai~lMpravaBanl  or  kaprvretaaata  bi  powerkon 

904».  j!%m«raa  aad  J.  Kapkr,  Lrmgbor,  practlaat  dManlata— ImpnrvotaeBta  ia 
obtaining  gdd  and  ftUver  fhxa  ana,  alloya,  or  ocnDpouotda  coatalaiag  an  SMlala, 

9040.  J.  if.  B.  Thwuitem  dantlrt,  aod  W.  B.  Herapath,  Brirtd,  M.a— Improvwaeuli 
In  the  m»uiifiu.tujre  of  qninbMr  aad  dber  alkaloids. 

9047.  A.  D^lcambre,  Parta— Impmvameata  bi  aiadiiaery  fbr  di»tnlnitinK  tyfia. 

No*.  l-V,  Itm.—Pm^.  J.  Fry,  Caanoa^«treet  Waal,  meidiaal— Improvemcnto  la  pr»- 

narbig  aol venU  for  bidui-rabber  and  gatta-percba,  aad  bi  reinderiag  waterproof  Ikbria 

intofhnn  odom-. 
IfaMiNvv.  16. 18A3.— 30 1».  P.  A.  Halkett.  the  Alhaay.  Umi.  &.  y.— Improvemanta  m 

sppKralniB  for  lifting  aad  lowering  ahlpa  and  other  baavy  bodiaa^  eitbur  aabDi««ed  or 

otberwla^, 
JIbtr.  H,   If^'t.— 2050.  J 

and  Ntojnibur  railwar  tralna  ana  rauway  camagea. 
26A1.  J.  W.  Wayte,  Gate^atreet,  Iiaoabi'*'laB-0e&da«  eiigbu>er— Impnrvemoata  bi  aelf- 

ftwwjjjiff  fomaoBB. 
9f}5^.TjL  Huvmve^  B.  Maigrava,  and  J.  Mntfrave,  Bdflut— Iniproveaieata  la  but- 

ftlr  atovea^ 
20A  <.  P.  BUI,  Gravel  Hooae,  CaggleahaU— Impruvementi  bi  w^avlag  pluab  and  other 

pil«!  faliriis*.     [Partly  a  ooaununication.J 
S«A4.  J.  Bonald^  Pabdey,  ttuuiuXkctantr— Improvemetila  in  flxiag  ookatn  na  yarat  and 


lAe 


Kllertborpe,  Kia^bm-aa'^Hnli,  maater  mariner— Betatdtag 
and  Nto|>]iuur  railway  traina  and  railway  carriagea.  .    ,       » 


20AA,  J.  H.  JohnMu,  LinoolnViau-fleldi,  _ 
dibiea.  and  in  appaiaiaa  oooaectod  Iheiwwith. 


^nutea,  akadiina  maker.) 
h  D.  Pratt,  Binalai^kam— Gertabi  medianical  arraagBOieata  fbr  failing  tblmblea, 


i  to  be  wfniod  by  eteam,  water,  or  olbor  power,  thareby  lapenedbag  band 


90M. 
the 

labonr. 
S657.  J.  FfrFuaotw  Heaihileld.   brldt  aad  pattar  aaai 

fknuu^andftreplaoea,  andlntbepreveatibaofBmake. 
90ftd.  W.  F.  Oreeofliekl.  Ipiiwidi,  clerk,  waster  of  art«h— Improvemeata  la  oomitnifttra- 

ting  from  one  part  *jf  a  railway  train  to  another. 
20A9.  T.  JackHon,  Commerdal-road,  PimUco,  cautractor— Lmpiurementa  la  the  numn- 

CMtiir^  of  bate. 
8«6a.  J.  Bri«tow,  Bonvwia-^tnset.  mlUer,  and  H.  Attwood,  HoUaod-street,  Blackfhar«- 

Toad.  engint!«r^An  improved  mode  of  oaofftructlni;  maiinc  boiler*. 
Dattd  Aof,  1"^  l»iV3.— 26tif.  G.  Carter,  Miyttiti^hiuii,  geutleaiaa^Iraprovenieola  la 

the  oowftrurtliin  of  HteAin-eiigltie  b<>ilpir,  and  otln  r  fumaoea. 
No9*  17,  l**.'t.i.— ?iW-'.  J.  Clan?,  juu,  Eidmuge-buiWiiig*,  Liverpool,  prodooe-oroket^-* 

Improreineut^  Ui  the  maziufncture  of  bar  and  eheet  metala,  in  maddaary  o(MM«t9d 

tbervwith,  and  lu  the  uiiptk-nUiin  of  each  metals  ta  variMU  nae^d  porpoHa. 
906:4.  0.  Dugiuure  aiid  U.   H.  MiUward,  BirmingtiaBW  tnaaulMtareiw— A  new  or  lui- 

proved  nwtbod  of  eiRoalliag  or  ormimunicatiag  betwaea  train»  on  ndlwaya. 
20^4.  8,  Abraham,  and  S.  V.  Abmbom,  Liale^treet^-Commuulcatlng  b&fotmayoB  or 

direettona  to  pereoni  ia  chnrgo  uf  railway  tralaa. 
900).  W,  AafatoB,  Maookeator,  maddaiat-JjoproveveBte  bi  maddnery  or  i^ipanfcue 

sane,  j^  ^^A^^^imdngbam,— Donble-actiQg  raQway  algaal  fbr  praveoting  adllakata 
or  accidental  00  railwaye.  ,  ^  ^ 

IhMXed  Aba.  17,  liiM.-2tf6d.  C.  Batten,  New  Oxtotd^rtraet,  oattiaga  wmdai^mm^ 
Certaia  tmprovemimta  la  haad  aad  draiuht  carriage*  for  onrnmoa  roada. 

900B.  T.  Booraa,  Weat  ftinHVfl*^,  vddler— Impi^veineate  in  the  ooo^rttilkiB  ol 


a07fl.  A.  J.  HoCbUedt,  Albioo-pbiee,  agent— An  bnproved  mode  of  preparing  tfit 

fiotoor  kDown  aa  artMdal  uHramarlae. 
S071.  B.,  Grilfltba,  Steand— ImprovameaU  bi  jiropelliag  v««df. 
Dated  Xoe.  Id,  Hifi.i.— *i?9.  P.  F.  Keogb  and  W.  A,  WOjon.  liverpod,  oogbieaia— 

Tmpnivement  la  ateBairaDgiaea. 
207;J,  P.  M.  Parwma,  Ih£k»*rtroet,  Addphi,  dvil  eogbjeef^Improvwaeala  in  railway 

and  other  carriagea  and  vehldea. 
9074.— A.  Guy,  Vpixjr  BMomoa-efcreefc,  ClerkeoweE,  iron  worker— A  {xirtabie  aalei^ 

oloaot,  witb  WAt«r  mmitT  wtthmtt  fbe  aoUnn  of  pamp. 
3ff76.  C.  FeraihtrtiBbandJ.  Feraihoqgh,af  theflrmof  J.  Femihonjjb  and  Bona,  Victoria 

Iron  Work*,  DuklnfleU,  boiler  makera    Improvement  in  madiiaery  or  appamtu*  for 

wringing  or  twisting.  gkwiBg,  atretddag,  and  drying  dlk,  oottoa,  wool,  flax,  and 

other  fibniiui  materiaU. 
2670.  T,  Holmea.  PmdkUio,  bleadi^i^Impravameol*  ia  veniOatbig  «! 
9077.  J.  Gall,  Jan.,  Edinburgh,  acalpiiir— Improvemeiila  to  ekdro-m 
2078.  Amedws  Fran^oU  Remand,  Brnningbtm,  gentleman— ImjetmaiJL^i  ..  i—t'-uxi^ 


9079. 


oa.) 

^,  Wd 


Oadge,  Wdliagton-atieet,   Strand — Impnovemezits  in  the  !P*nw%tnnr  of 
d«>    {A  emomaidcaUaQ.) 


laeiita  la  tbe  eonalrBotian  of  aleaia-boaera  or  generatatv. 

W.  Taylor,  Fark-atreet,  B£AeufB>park— 4iapr»TeimeDU  in  aacbon, 
^„  J,  Mdvme,  Boebank  Woiki,  Lodrwbmodi,  caUoo  printer- Imptwrenwntii  in 

printing  teitOe  fkbrica  aad  other  f oHkcea. 
90«L  Jean  Baptiata  C3avihr»a.  Paria,  en«iaeep-^tei|wafad  mode  of  givtag  pobhciiy. 
9882.  M.  Poole,  A>i?nne-TOad.  R<^!ront'»park— ItnproveaujalaiBattrtlMJe-coodonaora, and 

In  evaporator?"  mhI  hcaifTyf  for  ?t*''aiu-«'iiirlti'*^*.      A  mojniualcatiun.) 
SBm.  P,  B,  O'Neill,  Pari*— Improvement  in  tbe  manu&ictocreof  pedrfiBratedlwittflLJ,     (A 

oommimicatioiL.) 
9C84.  J.  H.  Brown,  Artbar'tHieat.  Aberdeen— improvementa  ui  the  miuittfaaare  of 

arUidal  aklna. 
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.tmpnTeinea'U  Ln  the  con^ 

[nL^troet,  mxf^etd  tn«tni' 

appMftcr  vMomt  matter. 

'.s'l?^  jniuiAger  of 

i.t^  in  Apparatus 


amitt.  J.  Soottjan,. 

*JTft'2.  8lr  J  S.  Lilu 

Uuctltiu  of  cafbit' 

27<lit.  K,  J,   Sibbai  I 


itrUCtioO  "T  "0;M«. 

S6M.  J.  Ri'  ,  jniigeuti,  ood  W.  Mftttheva,  Borti 

Bicfnt  mak-  •jt'jitfl  is  jnetnuDODtA  fort&kiuf  an 

3<t-*7.  R.  i^.  NoriL  ,  u  Jiiriujjtoii,  raUwaj  eugineer,  iindE.  T 

f  ran  works — liupruvemtMit  or  imprOTeaieiito  iu  the  tiuiiiTif  i 
I>at€d  Aou  ll>,  1  .&J.— ficW.  J.  H«ma,  HAUwdl,  eiigijieor 

for  hentiujE  yvAUit  and  otlier  ttuldi, 
3fiw*.  M.  l»m>le.  AvaaiM-roii4,  Bcgieiift-park— ImproTenieiito  is  breeehloftdliis  flre- 

anns  and  m  rartriitgiM  for  om  with  mbh  fire-anos.     [A  couuiiuitloii^ou  from  W. 

W,  Mtirston,  New  York.) 
'M*\.  W,  Aujiitiii,  HoIrw^U-itTeel,  Weatmlaatw— Inipinivomeuiw  in  tlie  muiuf^cturo  of 

iUi-s  and  tijlTh'^ 
gflJ*'*.  E- K"    i         "^ '  if^t — IiiiproireiDeiit.A  In  appw-atna  to  tw  upplifU  to 

A  n^Jwtiv  I  ,■»  gtiflu-d  or  person  to  mMJitd  a  wlii^ile,  juml  whtu 

nfiK-vctiHar}    i  rrLn^ui  motioiip  in<lep«!ideut  of  the  luc^jiiiutivo 

tfngine. 
2fiWi.  T.  I.  DiinwlKle,  Dublin ,  geDtJeinAn— Tbo  q^» and  prepAratioD  of  cortiUii  ioiid  unU 

iMiuid  flu)MUi]^43s«  for  ih«  defecAtiou^  pariHicatldD,  ami  d«ct)li]riwitionof  Mcduif  inejw<^ 

mhI  #jnip«  or  idittioiw.  Mid  for  ueittr&tijiing,  deccoiporihig^  and  ahwrbing  DoxkMtaAua 

fbtidgMe** 
S(l4M.  J.  O.  Fotlin-.  fATpct  nuuiiif Acttirar,  und  R.  MiBji,  designer,  Datwch,  Lincaster— 

llllpraf«m«iita  in  tho  manafttictmT  of  «iirpi«tii. 
3(hi.>.  K,  Wharton^  Biniiiu^bsuu,  tiiiglJM>t!x — ImpatinreiiMuto  in  the  oumufiikuiitre  of  mll- 

JiSINt,  II.  Diudeli,  3t,  Aa«t4.>U,  Cornwall —impnirt^ineTitii  in  apparatus  for  diylnj?  riay. 
36P7,  R.    F.   Bnuid,   Scnith-Uimi««,   hnnnnadttey  —  Ijaipruvemetttn    in  flrtMuiUii  aud 

ordnnJnx\ 
Hsiwl  Ifw.  21,  18M.— 3698.  W.  H.  Ttickur  aad  W.  E.  Reet«,  Timtoii— Icaproire- 

.  nre*=rKM-k,  Rvurit"i»,  1 9ju'tii>"<'^— ImproineiilQtita  in  stwrliiit  VGAitCls. 
I  me — ImpinivinDenttf  in  intoiu. 
>  vomeuta  in  aptnarstuii  fur  the  pn>- 
iiicaUoQ,) 
HUi^^'oo— impitnred  mode  of  cnmaiimi- 
voA^i-l  u>  antnlier* 
<  ro^,  ^laxiur/  diamoftd  ouiiiafDbCtiiTeiv* 

27u6.  ,1.  C^ialuDona,  Beiri«-uiuj)cri^  Oiiy,  watchoiaker— Iioprtiredniodecif  comtuunicatiDg 

iri|piHl>i  on  Hkllwav^ 
lifitrJ  v*'<,  LeedA,  chamiJt^An  indicator  alanUB,  ap- 

ph 
^tK^  i  mproTernentei  in  ca«es  for  buldlnf^  carda. 

1^71 1.    '    !'  iniprov«tiieut0  in  aiipiirattM  to  Imi  »;mptof«d  for 

til'  111  ;,  on  raUw&y  traisji aJMt  railwrayri,  ythich  iui|>roTe- 

nu-m     t!.    II  I  i»t2ar tnirpoauB. 

27UH.  F.  M^  ,   L-uiil«;tU— ImprtiVEimt'Dtn  id  t('  ■•>h' 

wattcr-i  t'  AAn  for  th*^'  manufai'ture  of  caiidh 

3714,  F,  I>M  ,ii<i  J.  Fid.lLou^,  Cwiu  CdynaiMi  -s 

cmtfinpijr — liij>p^iovi.uuiinLs  iu  auif'liini^iy  fur  r&bting  coal  tkid  miuej^^Lla  £411111  ujiliurlua 

and  min^. 
S7t&.  F  >t'^>i  r.  r!iradiie> street,  Lainh<itb^Im|urtnr0i9eiite in  bleousblnff  uila and  £atA 
27HiI    *  North  Siiifild.'i.  braaafounder — Imptovamcntii  i^udQ*"  aud  other 

tin  I  -  -        ■         -  . 

t27l7  1  .>N-r— Tii)i>iiiv<n:ji?ata  in  liulnuBnitaftir  cnttinguui  parCaaf  gar- 

Ji 'ling  and  4liarp«tiing  cuttars  for  the  aamo. 

271?*  f  xluidjBre,  Aifncnltmral  implement  mannfocturer 

-  '  r  1  111',  KuUutnt.  and  btnlcinf  VetfetaUe  subtrtattoea, 

<>rv^t  >;ijuhuni  ILii'  rfom — Improrod  ralliraj  cruaii^gfi, 

doublH-hoaiied  m.:  -inmj  rail  and  chair. 

Ki.— 2;:.'0.  H.  K.  Atij  .  iM-jitrMl,  Sinuid.—Imprwflmenta 

ut  itiffiiiji  aiid  iu  heanaa,  aad  iaapruv^jiuuiu  iu  receptacles  for  oolfina  for  their 
tr»ni*mi'wktu, 
27it.  r  F  ^^  tn-Tiurv.  of  tbrt  flniv  of  Noorae  and  Co.,  CorahiD— An  apparatua  to  be 
"tt  i  T  other  aoedj  fur  the  purpose  (if  mingling  goaxio 

or  '  igfmla  or  aeed  to  ba  iown,  and  dt^|XMiting  it  in 

tii<  <  fr^ed.  therabf  grvatly  dimin^*biftg  the  quantity 

of  giiMu  ^  fsihfi  best  fertOlaing  effeda.    (A  comina- 

nlratiiia  1  Virginia,) 

27*2*2.   hi  I  Lirer— ImpnyfemaBta  in  the  mwnifffcrtnrqi 

of   M  1 

*7'J '  luid  J,  Uill^  jun.,  MjiTichoitter,  tnadliine-iiudcera — ImprorBaiBota  in 

D>^k' '        ,  '  irtdinp,  douliling,  and  Apinoing  allk. 

2734,  J.  Aiiiu*,  Bn^tol— Iuipn>veioeBt«  in  pfeparina  wood  to  b«  employed  In  the  luanu* 

faetore  of  frnttkn  and  {ittier  rr.^tal*  tar  eant«inlngll'(uids. 
'JTiA.  J,  Time  well,    Diilte-Rtri?«t,    St.   Jamaf^    taflor— Improvements  in  cutting  or 

ahapingnat^rlals  to  be  omiiloyad  in  the  manufacCnre  at  artides  of  dresa. 
27218.  J.  l>iUca,  I^liamentrBtreet,  Xcttinghain,  litbographt^r  and  embftisej^Improve- 

numta  in  hands  llir  bIndlBf  mon  effBctoaUy  than  hexwtoiart)  packeta  or  partttb  of  Uoe 

and  other  arUciea. 
2727,  E.  WiUdaa,  Qmaea'a-roiv,  Walvorth,  fentJeiiiaii — An  Impraratnatil  or  impnTe- 

mvnu-^  iu  draining  land, 
TJM.  W  B,  Juhnwn,  H 

and  iruQ/uundcni — fni| 


,  >  fbr  Uemtm*  Onnerod  and  Bm,  en^juan 
pnyreaieata  ia  atiaaai-aoginei*. 
:t7'/».  J,  0.  Brady,  OimbridigrB-imaa^  Kaq.-^Ln  hnprtwed  mode  of  or  a  oew  arranee- 

I  to  the  ccKnstructioti  of  the  per- 


tnent  of  atrapa  for  slimzitig  lenapaadci. 


•i7JJi».  T,  W.  Kinder.  DuWin, 

manef.t  way  of  raJlwaya. 
Sov,  j-i,  !<>;..— LVal-  J,  LoreH  Glaagoiw,  geiitiieouuin-Improremeuta  in  the  applica- 

linn  o'  heat  lo  irariovB  uielta]  pttrpoaea. 
2?S2.  ii,  Cludmejis  MAoob(»t«sr,  manofiietimr— Irapromeffifuta  In  railway  tveaks  and 

aig&alst 
S'tTW.  H.  kfaaon,  Ashtoo-nnder-Lyne,  manufaetnnir  and  J.  Jonea,  Maadusater.  maehiiae^ 

maker — ImproTementa  in  machineiy  or  apparatua  for  doolding,  tvialing,  and  sponi- 

lag  wviqIImi,  cotton,  and  other  yanu, 
J7il-4.  9.  Holmaii.  OMneyhatcb,  eatglneeip— An  tmptOTBd  ooaatroctioa  of  double-action 

pnmp 
27  ^'>  '"n»  Chancery-iaiia,  DMchanicaJ  draqghtimaa^A  novel  couidnictiou 

i)f  •'  (Med  Ari  a  cbegt-oxpander  and  aa  a  nt<9io«  or  abdominal  supporttir. 

♦A  I    '  lifjj.) 

'2TiM    K.  M.  li^diiiu^  Swaaiea,  aierc]iaot-^Impniv«maiita  is  i^ed-plataa  to  be  u»mI 

fot  t'lidising  lead  and  nflnJaif  flUTsr  and  knd. 
27:i7.  H.  t\  IJ«t«r.  Mannitiaham,  mannlktarer—IaBprOTqwenta  In  oomhing  wool,  cvt- 

tfan  and  other  flbrooa  material. 
'27;^  K.  Tuwnaend.  Maasaehilaelta    Ifew  and  naeful  ixopToremenU  In  rniii  hiaerr  for 

•(iwing  doth  and  other  mafieriaL    (A  oommujiication  trom  W.  Butlerfldd,  tUm- 

sarhusetta.) 
2; ,«.  W.  Jonta,  KShuif  OaUaga,  Swansea^ImproTfoneata  in  ivtatory  eofiaaa. 
27  M*.  D.  t.  Baaka,  81,  Jamea-plaoe,  lirertHKi}— lamnnneiuenta  in  n/UkUxy  nuiam* 
AW.  2ft,  \tA».^^A%  D.  }ikM,  Sdijibiirgh,  itetkiieiwiiiiproriflDimla  in^  m 

fActuro  of  eofdopea* 


2741  J<  "BwTf,  Manchester,  irsr«b0iweinaii— ImproresMati   $d  Uie   imditmiij  «r 

apfi&ffttUH  for  mantdkcturing  wire  fencing. 
2744.  W.  Ca]d«ir»  Olasgow,  manager— Improvementa  in  the  trealtneot  and  flaiilkli^  af 

tlmifida  or  yams. 
274.^.  W.  L.  'Brook,  Meltham  MMla,  near  Hnddenfleld,  oottoD-apinasr*  and  C  Amol^ 

juD,.,  of  the  ruune  pUott,  eodanripinner— Improvasneuta  infrajifiaaa,  rtmaoiim,  tlilrt 

liig«  and  wimling  cotton  aad  \hiiea  yama  or  shraada,  and  in  the  maiiiliiety  or  apfanr 

tOR  ooonected  thontwith* 
374ti.  A.  JUrew,  Olasgnw,  calico  printer — ImpRrveoMota  ia  onanwatiQg  wonm  fb^hrioi 

aad  other  aurfiuTet. 
2747.  J.  H,  Johnson,  Uoooln'a'lon-aelda,  eentlemaa^Impnmintnka  in  eanliuf  enfciaea 

for  cardiiig  outton  and  other  filiroai  materiala.     (A  oommoaicatian  firwa  G*  Weilmaii, 

L«7weU,  U.».^ 
274^,  J,  II,  Johnson,  LinotilnVinn-fi«]di,  gentlensn — Luiamnuaeata  la  Ilia  prodnGtUm 

of  priuting  nurftut^.     1 A  cotainuiucatioa  fktan  A.  Feldfinii|i|ie»  fkria^  etiijprmTw.j 
27.'^4l.  A,  K,  L,  Bellford,  Caiitle-titreet,  Holliom— laiproTemeftta  a{i|iUcable  to  peaa  and 

pcitclLit  fur  writing  or  di-awing.    {A  communicatiou,) 
27 ;i  I .  A.  E,  L,  Bi^Iuurd,  Oaetli^fltneet,  Holbuni— Lmprovementa  in  roiarx  gagfaw.    (A 

onoLiuuiiiaitifiu . ) 
27.V2.  C.  C.  A.  Grenier,  Faria,  nurcluuii— Improvements  in  the  pnopantion  of  palali 

for  buildiuoH  and  other  usea. 
27A;i.  EL  WilklAioB,  and  W.  Rye,  Otdham— ImprovementA  In  power-looetM. 
27ft4.  K.  Bartbekmir  and  T.  Petitjean,  Upper  John-atrefft,  Fit^roysquarB,  medbaalAa, 

and  J.  P.  Bemrqtua,  Newmait-atreet;»  Oxford'atMet,  awrahaQt— ^Improral  aeaaa  m 

omam'Oiting  i^asa. 
Xot.  *26,  Hi/ia.— '275S«  J,  Wormald,  Vanxhall,  and  George  PolLurd^  York>fmd,  iMttk- 

beth— Iinptvved  pipi^-wrench. 
X(}v,'jii,  ]n!iii. — '17 M.  W.  C,  Moat,  Strand— Improirod  tnaaa. 
:ii'7^7,  J,  Stensun,  Korthamptoa,  iron  nmaiUkcturer— Im]mifeiDeDta  ia  tbo  -tt**i1kttMTr 

of  brtnj, 
27.^i4.  G.  E.  Gasagnairej  Manuill4»r~Improrenifliita  ia  the  mannfhrtare  of  Mli  lag 

flstuM  And  other  porpoaea. 
2759.  U.  Ooatte  aord  J.  M~  Hanunerbaeher,  Faria-^lmprot^d  machbue  far  waahlBg 

linen  nud  other  textile  articlw. 
37(;iiv  J,  Aoth  aitd  E.  Dianner,  Mqihoaae,  Fmnce^-Imnrgremetit  in  cards  fbr  eanttaf; 
2761.  A.  K.  L,  BcUford,  Oastle-tftreet— buptuvemeata  m  atrainlug  niill-sawa.     (A  eoa- 

laimic&tiaD,) 
27H/.  L.  Cornides,  Tra&lgar<M|aarB»  Cliaring-croM    Cbmhining  guLafchM  wrth  oeftaia 

other  vahsianfiBa,  and  onloariE^  the  aarae^  so  aa  to  prodooe  Tanooa  ol^oota  oapahle  of 

redbytinf  atmospheric  inflnenoes. 
27^.  T.  Cbambeni  and  J,  Cbaaiben^  Thomdiilb  Iron  Worki  aear  8h«fllekl^Ijnprefa> 

mente.  lb  IdtchL'n  aiidci. 
27^.  J.  S.  RouHsolot,  Kijanes,electridaa— ImprOTMapplk^Uanafuafllvto-eile^^ 

for  driviug  marhinaify  find  lor  nenttaUalJDig  the  iMpcdcive  fixroe  of  faachbiery  fa 

niottou. 
27^.'*.  J,  .^t,  H,  Perodeand,  Roe  Godot  de  Mauragr,  Fuis^-Improved  mode  of  ^vatiag 

puat  fur  the  coDTonion  of  the  aame  into  aa  arlUkiial  coal,  whlcb  may  Imh  used  in  that 

state,  or  :if  lerwarda  reduced  to  coke. 
Sov.  '/H,  )H;i;k— /7«tH.  W.  PHtchard,  GlerlDBDweD,  cablnei  maker —iinprmremsnt  ia 

b^L>r«  for  dimiuishim;  the  nhock  in  the  ootliaiao  of  railway  trains. 
JVoe.  'iH,  lrt,'ii,i,  — '27^7,  fl  Walmsley,  Aooriagton,  manufacturer,  and  J.  tanhttm  Black' 

bum,  metjlmiiic — luiprovementa  in  hxaoo.  * 

27ri».  P,  C.  J.  B.  Boehtfl,  Parli* — Lmprovaoieata  in  ofatalaiaf  mutime  power  by  meaaa  of 

heated  gasc**, 
27H1*.  R.  K.  NichoUs,  Bedford,  gentleman— ImpnrveoMDla  in  hoetug  aad 

cultivatutg  land. 
2772,  A,  ^lacomle,  PtToy-stroet,  Bathbode-plaee— An  omameaial  piece  <jf 

shaped  Mka  a  vase,  oonjlractad  to  contain  or  form  a  wriUng  and  drawtaf  d«k. 
2774,  S.  HurreU,  Now  Nurih  istrf>ei,  smith — Improved  machinery  for  meiaaitrlitg  and 

windLuii;  i^r  ttilUug  falwii>. 
Kin,  -li*,  trvVH.  'J7ti*.  P.  Kelly,  West-street,  Drogheda,  printer— Imprvfod  appanilai 

for  cuitivatinK.  prtu^^ugf  ^^^  treating  land,  and  for  aowinx  seeda. 
A'o«>.  2Vf,  li<j<».— :if77H.  A,  E.  L.  Bdlford,  Caetle-atreet,  Uidbora — ImproinementB  la 

flrearmt*,     ;A  cr»iMiiuincjitioii.  1 
277V,  J,  ^^>on^  IJiiuiln^  gentle tium — Improvement  ia  or  addlUon  to  ploag-ha, 
'It'&K  J,  A.  Manuiug,  Ihiht  TomiJit,  Em], — Improremeuta  in  the  tzeatment  of  sewage 

and  uthur  prjilutea  liauidjii,  and  the  products  tbensiit 
Nof^  «i(i,  li^,<i. — 27mK  J,  Jackaoa,  Wolrerlmmpt4Liii,  manalbottmr^nA  new  or  Improved 

HiguiUling  apparatoji. 
27Ki.  J.  ^ce,  Afanehedter^  machine  makier— LmproYemflata  in  marhinery  for  fpUmina. 
27H-H.  P.  A.  Lecutute  de  Foutainenioreau,  Rae  di^i  I'Mjichiquier,  Pada — Inipriivements  la 

tbt*  ooii^ructitjn  of  the  Jaoquard  madilno.    IA  CJomiminicatkjii  fnim  Mr.  R  Roiue^ 

Lyoji*,! 
2744.  £,  K,  Davli.,  Uowley -street.  Lambeth.  m«ial  pipe  mAnuiartnrer^ImpiroveBiailB 

In  nwcbioei^  fl)r  niakiuK  pi  pea,  eheeta,  rtm-worms,  and  other  articlea  from  thai  dOam 

of  inet&lx  cfidted  soft  oi'^uiJi*.  rut  lead,  tin,  dutt,  bismuth,  or  alloys  of  aoft  mataUi  thai 

arr^  capaUe  of  boiug  forced  out  of  metal  reoeivani  or  cbambeni  ttuongh  dla^ 

27i<y.  J.  Hewitt,  S&tfonl,  machine  nmker—Impnmnaeota  in  nwchinery  or  apfianitsa 
for  spinning  oottoo  and  other  flhroua  aohatanoea, 

27»S.  J,  Eediord,  FUMngton,  weaver— ImpravoBienta  in  power-hnma. 

J7ii!7,  JL  Balderstcnie,  BLadtbum,  overloolEair— Ioi|iro«iements  applicable  to  apiaali^ 
machines  known  as  miilm,  and  to  macfaince  of  eimilar  character  for  dearing  or  clean- 
ing ncrlain  parts  of  such  maohinea. 

27Nif.  J.  PatterM.ni.  Bt>vorh\v,  eiK^J^^r — Imprmremonts  in  Lind-roDers  ur  clod-cniabera. 

iJ7t*ti.  A.  Lonliat,  JPari.H,  jKieittjenitin— Irnpniiireiiir^wtH  in  thu  t'oti«tniddon  of tramwajWL 

27i^K  L.  JeiudnfT^,  }*luil>'H^r  i;(trtvt,  Wt^tuiiiufter,  muchankai  engineer— Iin|iniVBd  mode 
of  proilut  InK  plain  uod  orrHiiiientj)^!  itriwiug,  au4  in  macMnery  appUcahle  thwite. 

27V I,  N.  de  Lantiiheer.  GUi.*ut — Improveuienls  iu  machinery  for  comyag flax  or  othir 
Abronjs  luateriaL 

27i''2.  F,  9.  Cole,  ChUdnwa,  Surrey— A  omoke-conimmlug  apparatua  fbr  eaabUng  every 
ftre  to  conaume  ita  ar~ 


PATENTS   APPLIED   FOR   WJTfl   CO^fPLETK  SPECIFTCATIONS, 

2777,  I*,  A,  Midwd,  Paris,  and  C^wtle-strvet,  Holboro,  merchant— A  system  of  appa-| 
ratuA  for  MwLofi  and  breaking  snnr. — Nor.  'JD,  lisVt. 

28B«.  C,  VV,  Hodbday,  Port  HaO,  Brighton.  gimth!unau—43flr^ 
or  oom  pounds  appUcahle  as  a  remedy  or  remediea  for  scorbutic  and  other  aifectibna  c€| 
thehuinwu  IhmIv.— Dtt',  \  J,-,W. 

2^U«  J,  Mold,   Portland -tenvice,    WalwortL— Improrxsmeni  or  ailditioi]   to  an(^ 
tronveuiekic^.^  by  traTHforrikatiuii  and  facility  the  dlffertttit  lines  rM^uinrd  in  the  ficctiMBl 
or  mAOufiictiu  ini!  ediftcetii  ur  iftixn'inrfi*  by  appamtnA,  tmilji,  or  Laj4tru»Htnt«  aoitahla] 
fur  the  different  capacities  of  Diierutivei  and  gu'ueral  sun  eying.— Dec.  t?^  Initii. 
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{Wii^  Engravinffif,  Plates  YL  and  VIIJ 

Tbk  foundation  stone  of  this  building  waa  laid  by  tlie  Ear!  of 
Shaftesbury  (tlien  lj<:*n\  Ashley)  od  April  ItHh,  1849.  The  site 
selected  for  ita  erwriion  is  on  the  north  side  of  the  town,  on  an 
unipje  ajjace  of  ground  mljoinin^  Lady  Ricketta*  projierty  (the 
Eluis)i  and  with  a  frontitge  to  the  STA-in don-ma^  1,  having  been 
urpisented  to  the  eonunitt^e  for  that  pnrp^itie  V>y  Misa  Jane 
Cooke,  a  hiviy  whose  lil>eral  grants  to  niiiny  of  the  public 
charities  and  benevolent  institutions  af  that  Un\ni,  will  cauae 
herni^v"  ♦-  '■•'  long  remembered  by   it^  iuhabitanta. 

Tilt  ted  is  that  of  the  Domestic  Middle  Pointed  of 

tbje  14U,  -  :},  and  the  whole  of  the  de^ii^  nirHleiled  alter 
-^m  fixte  old  example**  of  the  collegiate  buildings  of  the  middle 
MBHL  On  reference  U)  the  engniv-ings,  it  will  be  seen  that  the 
pSui  is  in  the  fonu  of  a  quadAngle;  and  aa  tlie  arrangements  are 
expt^^y  adapted  for  the  requirements  of  the  Institution^  with- 
out the  Irast  re«:^anl  to  uniformity,  the  exterior  presents  an 
iiTegidarit>"  of  nutUiiej  which  ctimhinea  a  pleasing  and  picturesque 
effect  with'a  truthfidness  of  the  adaptation  of  every  jmrt.  The 
plan  is  divided  intt*  six  distinct  diviaions,  appropriated  as 
follows : — 

Ist.  A  residence  for  the  Principal,  at  the  sonth-west  angle  of 
the  building, 

^d.  A  complete  residence  for  the  Vioe-Prineipal,  at  the  south- 

8t  angle. 

3ril.  A  residence  for  the  Ti-aining  Master,  in  the  east  front. 

4th.  The  domestic  offices  of  the  College  and  servants'  apart- 
menta,  aituatefl  between  the  residences  of  the  Vice-Princiiml  and 
Trr^^"  '  \taateT,  and  with  immediate  communication  with  the 

:,...,  i L..  Scholastic  department,  conaiating  of  a  large  hall^  and 
entrance  under  the  tower  from  the  north;  cla^  rooms;  a  sjmcioua 
day-room^  anvl  lecture-rtx)m  or  theatre,  with  grfwluat«d  seats; 
diiung-hall,  with  great  BtaLrcaae  to  a  range  of  dormitories  over, 
having  eighty  fleta^^hed  sleeping  ajiartments,  and  room  for  the 
aoaistaut  maiit^.^r.  The  dormitories  consist  of  four  large  rooms, 
all  communicating,  in  which  are  placed  the  sepamte  l)ed-room3 
for  the  students  enclosed  by  pkrtitions  alxnit  7  h.  6  in.  high  (each 
compartment  having  its  own  8e[iax7ite  window  and  door),  and 
open  above  this  to  the  collar  of  the  nntf^  in  which  are  | ►laced  large 
donnern  to  liglit  and  ventilat'e  the  donnitoriea;  thus  ensuring 
Goinplete  light  and  ventilation  to  the  whole^  and  giving  to  the 
niAgters  the  nieana  of  cjiuckly  hearing  any  disturbance  tbat  may 
take  place,  The  whole  la  ako  under  the  immediate  supervision 
of  the  TTrunixig-Ma»t«r  and  Pririci}wd,  whose  resideneea  have 
each  a  dtx)r  t)n  the  same  floor  ofiening  into  the  dormitories. 

6th.  On  the  south  side  of  the  qiniiiningle  is  the  entrance  gate- 
^*,^  f-.riuiTi(r  an  approach  to  the  boai^d-room,  secret-ary'a  room, 
ait:  re,sidence,  &c.  on  one  side,  with  tlve  w^aiting-room 

aii  „      1  bmiy  on  the  other.    The  whole  of  these  rooms  have 

open  tuntM>r  roofo  of  stained  deal. 

All  tlii  ^e  various  divisions,  though  entirely  distinct,  are  rea- 
<ii:  lied  by  a  light  an<l  s]>aciou3  comdor  of  comnmnica- 

ti.  !  uug  round  the  quaiirangle,  in  the  centre  of  which  ia 

A  large  ojieD  area,  surrounded  by  a  cloiHter  and  bittlement^d 
wmlle,  screening  the  nece;Si*ary  yards  and  offices  re-quired  by  each 
dcrmrtment. 

The  gn-at  «tAifrai«e  tower,  forming  a  striking  feature  in  the 

,h  front,  1  up  an  adtlitional  story  for  the  pmjjoae  of 

g  ail  with  nurBey'-room,s,  bath-rooms,  convale* 

t  room>*T  ruii   ^»i  tuitoriei?,  approacheti  by  a  se})arate  staircase, 

baring  no  other  coinmunication  with  the  rest  of  the  biiild- 


^e  external  walls  are  constructed  with  rnbble-work,  of  atone 
....;..LK. .itnjip  quarry;  the  dreiiHiucs  are  executed  witli  a 
le  Oot<*wold  Hills.    The  niterual  tittings  are  all 
I  iijuter,  of  stained  deal  and  varnislied. 

W.  DaukeH,  Es*!.,  of  WhitehaU-place;  and 
tht  i  lias  Haines.    The  contract  for  ita  comple- 

taon  amoimted  to  11,^82/, 


THE  LOUVRE  AND   THE  TUILERIES* 

Thb  advanced  date  of  the  grand  design  of  the  union  of  the 
Louvre  and  the  TuUeriea,  has  mduced  the  Imperial  govermnent 
to  reproduce  the  work  of  M.  do  Clarac  on  the  two  buildings, 
with  tMjme  modifications  by  M.  Victor  Texier.  Of  these  volumes 
tlie  lirst  alone  is  now  before  ns,  and  we  are  therefore  limited  to 
C4^iD»i derations  i^ther  antiquarian  than  architactaral. 

The  miited  editice  of  the  Louvre  and  Tuileries  conatitutea  one 
of  the  grand  architectural  mviuumenta  of  the  world,  and  repr©' 
senta  what  the  vast  etiifices  of  Luxor,  of  Thebes,  and  of  Nineveh 
once  were.  We  have  nothing  of  the  like  claHs,  though  the  ambi- 
tion i}f  Barry  may,  before  many  years,  funds h  us  with  an  archi- 
tectuiul  group,  colossal  in  character,  but  acquiring  greater  dignity 
from  the  antiquity  of  some  of  ite  members,  ami  from  the  rich 
hii5t*»riatl  iwsociationa  attaching  to  it.  When  the  Palace  of  West- 
minster is  provided  with  an  apjiroach  of  correspondent  chamoter 
by  the  new  briilge  over  the  Tnamea,  and  when  it  is  associated  or 
perhafia  unite^il  with  the  Abbey  and  its  appendages,  we  ahaU  be 
endowed  witli  a  monument  unique  aa  that  *pf  Ptuna  ia. 

The  antiquity  of  the  Louvre,  aa  an  occupied  site,  does  not  go 
beyond  the  oeginning  of  the  13th  century,  or  the  reign  of  Philip 
AugustuH^  but  of  the  metliieval  structure  nothing  remains,  and  its 
oldest  relics  are  of  the  RenaiftSfiiice.  Thejse  buildinga  have,  how- 
ever, been  the  abode  of  some  of  the  mt)St  powerful  monareha  of 
Eunirie — of  Henry  the  Fourth,  of  Li^uisthe  Fourteenth,  and  of 
Napoleon  the  Great^  and  the  scene  of  many  important  and  his- 
torical evenU.  Aa  the  abode  of  the  art«  they  are,  however,  stiJl 
more  tliBtuiguished  than  a^i  the  abode  of  princes;  they  contain 
one  <»f  the  finest  galleries  of  antiquities,  and  invaluable  collec- 
tions of  the  gema  of  modem  art.  Here,  too,  the  yearly  exhi- 
bitiona  are  held  of  the  work^  of  living  French  artists.  Thus  the 
name  of  the  Li>uvre  ia  that  of  a  temple  of  art,  and  this  is  united 
with  the  sumptuous  halls  of  magnificent  kings  to  constitute  one 
eilitice,  aa  in  Egyjit  the  palace  and  the  temple  wexe  aimilarly 
brought  into  ctimbination. 

At  Westminster  there  is  neither  the  same  mass  of  atructtiro 
nor  the  same  treaaure  of  arta,  but  on  a  aibs  cauaeerated  for  twelve 
centuries  remain  the  relics  of  ages  enshrined  luid  preserved  in 
a  fnimework  of  corresponding  style,  and  illustrated  by  the  mighty 
men  and  mighty  deed**  of  olden  and  of  newer  da^'a.  Com- 
mencing with  legends  losing  themselves  in  the  mist  of  antiquity, 
with  such  fables  aa  those  of  which  St,  Peter  Ls  made  to  play  the 
hero,  the  history  of  Westminster  swells  in  importance  even  as  it 
embfacea  in  its  sphere  the  eventa  of  the  pasmng  hour.  As  dis- 
tinct in  ita  character  from  the  Louvre  as  the  Memno&ium  waa 
from  both,  we  here  see  united  the  palace,  the  temple,  the  shrine, 
the  tomb — close  together,  the  senate-houae,  the  judgment-haH,  the 
Boeixe  of  execution.  There  aalnts  have  lived  and  been  worahipped, 
there  kings  have  dwelt,  and  there,  too,  kin^  been  brought  to 
judgment  and  to  death;  there  the  rulers  of  kmgdoma  and  of  pro- 
vinces have  come  to  jutlgment-— the  seiuite  of  a  free  people  and  a 
vast  empire  have  deliberated  on  tlie  destiny  of  the  world;  there 
the  laws  and  jurisprudence  by  which  two  hundred  milHona  of 
men  are  governed,  have  been  matured  during  ages.  In  those 
halls  the  greateat  orators  of  modern  day  a  have  declaimed — and 
within  reach  of  their  voices  repose  in  de^th  the  poets,  the  states- 
men, the  warriors,  the  kings,  of  tu^elve  centuries.  The  artist 
Itxjks  on  the  Louvre  with  veneration,  aa  a  wondrous  triumph  of 
the  resouroea  of  art;  but  the  halls  of  We^rtminater  are  reverenced 
aa  a  temple  sacred  to  freedom  by  the  most  powerful  nice  in  the 
world,  wherever  its  sons  may  be  foimd — in  Europe,  in  America, 
or  in  the  still  newer  worid  of  tlie  Southern  Seaa.  Its  traditions 
govern  the  aenat<*8  and  courts  of  the  many  sovereign  ot^mmon- 
wealthe  of  the  United  States,  with  the  same  powex  as  they  do  at 
home,  and  ita  inapiratioB  is  sought  by  embryo  communities 
acarcelv  emerged  into  dviiiaiition.  From  Liberia,  Moftuuitia, 
Haw^aii,  Saniwak,  or  even  from  the  houBehold  community  oi  Pit^ 
caim'a  Island  or  Bonin^  the  principles  of  oi'ganiaetl  government 
will  l>e  communicated  Uy  new  regions  and  be  a  bleaaing  to  new 
generations.  The  WalhaU.%  which  Lewia  of  Bavaria  thought  to 
found  on  the  shores  of  the  Danube,  the  Hal]  of  Glory,  has  atood 
for  centuries  on  the  Iwrnka  of  the  Thaxoea. 

It  is  in  these  reflections  we  seek  for  oomfort  when  we  consider 
how,  by  the  consolidation  of  architectural  and  artistic  resources, 

*  'I>o«nipticm  Hktariqne  et  Gmphiqnt*  du  Lf>urre  Cft  d«i  Tulkrin/  Par  At.  1« 
Coirn  pt  Clarac.  Paria:  k  riini»rimarie  ItuiKfruik.  IBJtl— PHUtoric*!  And  Grs- 
pbJuftl  BesciipUoQ  of  the  Louvre  And  tbe  Tuileriet.  Bjr  tlw  Covn  SB  Claaac. 
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the  IdiigB  of  France  have  at  length  succeeded  in  lie«it« wing  on  Paris 
one  grand,  crowning  mounment.  The  completion  of  this  vast  enter- 
prise, vaiiiJj  project4id  by  Iamia  th«  Fourteenth  and  his  successors, 
and  but  begun  hy  the  Emj^eror,  will  be  a  distinction  U»  the  reign 
of  Louis  Napoleon,  whatever  else  may  befell.  This  single  under- 
taking would  have  he^m  enough  to  entitle  Piiris  to  the  palm  in 
the  career  of  archit-ectiirej  but  it  is  connectefl  with  such  a  gigan- 
tic Hcheme  of  street  mnstruction,  as  will  renew  the  claim  of  Parts 
to  the  honour  of  being  the  most  magnificent  capital  of  Eiir{»])e. 
The  eximiple  of  Paria  had  caused  great  improvements  in  London, 
Berlin,  Mimicli,  and  Brussels,  andinaiiy  inferior  cities  of  Europe 
and  America  were  gi-eatly  enriched;  and  it  may  be  after  all  that 
this  new  Park  may  cause  firesh  exertions.  There  are  tlie  ele- 
ments for  this  in  London  already.  The  Crystal  Palace  at  Syden- 
ham has  stimulat€<]  a  new  class  of  entejT>riae,  and  the  conse- 
queucen  of  the  abolition  of  the  window  duties  are  now  Ijegiuning 
to  produce  fruits.  What  is  done  in  Cannon-street  is  only  an 
earnest,  in  comrjarison  with  Paris;  it  is  only  an  infantile  beffin- 
niug,  but  it  will  be  followed  by  worthier  results.  A  larger  dass 
of  street-house  can  l>e  eoustj^uctefl,  luid  not  only  are  varicfus 
edifices  designed  for  purpuses  heret*jfore  unthought  of  or  imprac- 
tioable,  but  plans  are  in  prfjgresa  for  new  thoroughfan*s  and 
avenues  of  a  moi^e  distil iguisheil  character. 

The  isolated  jmblie  buildings  in  progi*ea8  or  contemplation, 
although  important,  would  not  alone  be  sufficient  to  redeem  the 
character  of  our  street-architecture,  but  they  will  be  accompanied 
in  many  cases  by  suitable  approaches.  Whereas,  formerly,  the 
ambition  of  architects  was  limited  to  isolated  mrknuments,  often 
inconsiderable,  we  have  to  notice  as  a  characteristic  of  the  present 
day  long-continued  or  connected  fa^atles  and  avenues.  Many  causes 
have  contributed  lo  this;  among  others,  greater  attention  to  ati-eet- 
architecture;  but  the  cmTming  injluence  has  been  the  political 
necessity  which  has  dictated  to  Louis  Napoleon  the  widening  of 
the  streets  of  Paria  as  a  mUitiiry  resource  against  popular  iii.'sur- 
rectiou.  Ln  London,  the  nece-ssities  of  an  unexmuplea  populatii>n 
and  a  vastly  increiising  traflfic  ore  equdly  imperious,  miJ  the  form- 
ation of  a  few  junction  lines  and  the  cttmpletion  of  the  projected 
routes  will  give  a  new  chamcter  to  the  great  thoroughferes.  New 
Cannon -street  will  be  ci>nnected  with  Blackfriars-bridge;  Carey- 
street  will  in  time  unite  Cheapside  and  the  Long-acre  line. 
Victoria-street,  Clerk  en  well,  and  Victoria-street,  Pimlico,  will  Im 
avenues  to  other  improvement«.  Although  Caimon-sti-eet  has 
entuled  a  cost  of  2(M),n(x>A,  yet,  in  other  cases,  first-class  thonmgh- 
fitres  will  be  cut  thi»uffh  inferior  property  of  a  low  class  for 
grtiund-sites,  and  atfording,  in  the  upper  storiea  of  the  large 
houses  or  hotels,  acconuuodation  for  the  working-men  and  others 
at  low  rentals. 

Whatever  may  be  done  in  our  streets,  nothing  will  give  us  a 
rival  to  the  Lnivre  and  Tuileries,  to  the  formation  c»f  which  the 
labour  and  geniuB  **f  three  centuries  have  contributed.  Originally 
the  Louvre  and  the  Tuileriea  were  seiiarated  by  a  small  river 
and  the  wall  of  the  City  of  Paris,  and  Wh  had  at  one  time  been 
beyond  the  t<iwn  l>t>un*LH  ;  one  jmhijce  taking  its  mune  from  a 
wolf-hunting  statioo  in  the  wotxls,  and  the  other  from  some  tile- 
kilns  and  fields.  Sfiint  Ijoiiis  seems  Uj  have  been  the  first  king 
who  inhabited  the  L:»uvre,  and  in  the  reign  of  Charles  V.  it  was 
brought  '\*ithin  the  fortifications  of  Paris.  Francis  the  First 
liegan  the  reconntruction  of  the  Louvre  imder  the  direction  of 
Pierre  Lescot,  which  was  mntiuned  by  his  auecessors.  In  1564, 
Catherine  de  Medici»  built  a  chateau  in  the  tile-fields  beyond  the 
fortifications  :  Philibert  Dehirme  wiis  the  architect. 

Henry  the  Fourth,  notwithstanding  tlie  inten-ention  of  the 
city  wafl,  united  the  grtmnds  of  the  Louvre  and  the  Tuileriea, 
and  even  connected  the  buildings  by  a  gidlery.  In  1624,  under 
Louis  XIII.,  the  reconstruction  and  extension  of  the  Louvre  was 
put  under  the  charge  of  Lmiercier. 

Louis  XIV,  ejMploye^l  the  architect  Tjerau  to  raise  anewfa9ade 
for  the  Louvreon  tlie  river  side.f  and  likewise  an  eastern  wing»  In 
1664,  the  plan  of  Claude  PerrauJt  for  the  decoration  of  this  vnng 
by  the  colonnade  Wiw  adopted.  Wren,  in  his  tour  of  continental 
9tliidy,  availed  himself  of  the  oppwrtnuity  of  examining  tlie  designs 
of  Perrault.  Throughout  the  18th  centur}*  the  works  of  the 
Louvre  were  prosecuted,  but  it  was  und<^r  Napoleon  that  the 
completion  of  the  Louvre  was  chiefly  etfected,  th*>ugh  the  decora- 
tions were  in  progress  much  later. 

For  the  great  plan  of  the  union  of  the  Louvre  and  Tuileries,  a 
competition  was  opene<l  from  1806  to  1810,  and  the  designs  of 
Messrs.  Peixiier  and  Fontaine  were  adopted.  They  were  put  in 
chai^  of  the  works,  and  the  second  northern  gtvUery  of  junction 


was  oommenoed.    These  works,  however,  have  been  int«*rnipt'»f! 
from  time  to  time,  until  the  desire  of  employing  the  ^ 
of  Paris  has  led  to  their  active  resumption  and  appn^a 
pletion  imder  new  auspices. 

The  vohunea  which  describe  these  works,  and  which  issue  frrim 
the  Imperial  |)rt?ss,  are  the  pi^oductions  of  the  late  Count  dt?  Clarac, 
a  distinguished  Fi*ench  arciia^ologist.  This  gentleman  was  furced 
Ui  emigrate  at  an  eJirly  age,  but  managed  to  pursue  hi'<  -+'•  »^  -  -In 
Swtzerland  and  Germany.  A I  though  compelled  by  r 
stance,'^  of  his  position  to  join  the  army  of  Cond^,  he  lu  ^.  ,  .  ..u 
oppoi-tunity  of  shoT^ing  lamlness  t*>  his  political  ad%"eiTiarie«,  and 
jiarticularly  to  the  wounded  of  the  French  armies.  He  after- 
^TU*d8  served  for  a  time  in  Poland.  These  military  studies  did 
not,  however,  cause  him  to  neglect  the  c\dtiv?Uion  of  di'awing, 
nor  that  of  tlie  ancient  »uid  modern  languages;  of  the  latter,  he 
was  aotjuainted  with  English,  Gennan,  Italian,  Spanish,  Por- 
tuguese,  and  Polish,  besides  his  mother  tongue.  He  likewise 
gave  some  attention  to  chemistry,  mineralogy,  and  zoolocy; 
studies  which,  nevertheless,  proved  to  him  of  cc^nsidenible  value 
afterwards  in  his  archiecdogical  purauits,  more  particularly  when 
he  wished  to  sscertaiB  th^  technical  processes  of  the  ancients,  or 
to  discrimimite  between  the  materials  which  they  employed. 

On  an  amnesty*  being  gnmtetl  to  the  emigres,  C^arac  returned 
to  France,  and  continued  his  studies  at  Paris,  devoting  himself 
to  Greek,  His  patrimony  having  been  lost,  he  waa  obliged  to 
have  recourse  to  literary  occupations.  While  attending  the  gm- 
ttiitnos  public  courses  of  ancient  history  and  literature,  at  the 
Institute,  he  became  aoqiiiiint4?d  with  some  of  the  more  distin- 
guisheii  students  and  profe-ssora,  which  had  an  influence  on  his 
advancement,  as  he  was  recommended  to  Queen  Caroline  Murat 
to  superintend  the  education  of  her  cliihh^^n.  To  the  student  of 
limited  means,  no  facilities  for  acquiring  information  are  Uj  be 
found  here  correstKimlent  to  those  of  Paris.  The  favourite,  bitt 
false  idea,  that  educational  institutioim  ure  not  valued  unlej<s 
are  paid  for,  stands  completely  in  the  way  of  the  poor  but  zi 
student.  The  pursuit  of  knowledge  under  difticulties  may  in.' 
well  illustrated  from  the  experience  of  England^ — ^the  indomitable 
application  of  genius,  or  tne  chapter  of  accidents  alone  openiu 
a  career  to  the  aspirant.  The  man  of  inferior  or  medioe 
powers,  the  man  of  the  rank-and-file  of  science,  is  left  to  scramh 
on  a.H  he  am.  In  P;iris,  Farad;iy  wouM  not  have  been  abandoned 
U3  the  chances  of  fife  fnr  the  upjutrtnuities  of  c«»ntinuing  his 
studies.  There  are  schfMils  where  the  greatest  professore  tes^rh, 
and  the  poorest  mechanic  can  enter.  In  Ix^ndon,  the  onljf 
gratuitous  courses  we  have  are  those  of  CJresham  College,  whici 
are  a  farce^  and  those  of  the  JU>yid  Aojwlemy,  which  are  nc^. 
aooessible  to  the  public.  The  schoolmasters'  classes  of  Univ«»r^ 
sity  College  are  hed^d-in  with  restrictit>ns;  and  as  to  the  Swiuey 
course  on  Geologv,  that  is  under  the  regulations  of  an  eccentric 
founder.  Tlie  Hunterian,  mid  9i>me  other  medical  lectures,  we 
do  not  dwell  upon,  as  they  are  limited  to  a  special  class.  The 
8U|>erior  wealth  of  the  populatit>n  in  snuie  degree  i^emedies  the 
defects,  but  the  state  of  affairs  is  by  no  means  creditable  to  the 
country. 

The  establishment  of  cheap  classes  and   schcK>!8  amoimta  to 
little  more    than  n,    confession  and  yMdli;itic.>n  of  the  e\il,  and  it 
amounts  chiefly  to  tlie  Hchoids  of  design,  the  school  »if  practical] 
eoUi^,  and  the   scho«>ls  of  navigatitui,  few  in  nmalier. 
lojad  Academy  still   bears  a'way  the  jwilm,  and  it-s  ex|>erienc 
is  sufficient  to 'show  that  e^lucatiou  may  be  ssealously  pursu 
-without  the  degradation  of  a  money  payment.     High  art  nlon 
can  be  studied  without  expending  a  smiUl  caiHtal  «>u  instructio 
fees;  and  assuredly  the  Royal  Academy,  the  National  jmd  Vernoi^ 
GallerieSj  the  British  Museum,  tlie  British  Institutiim,  and  the 
other  galleries,  are  not  in  want  of  Htudents.     With  regard  Ut 
mechanicH*  institutions  and  young  men's  classes,  laudable  ita  ■  * 
motives  of  the  founders  are,  they  are  inefficient  substitutes  fd 
what  i.s  really  reouinMi     We  want  evening  colleges  for  gratmt^jus ' 
general  and  applied  instruction.     The*5e  we  may  wait  long  tii 
obtain;  but  it  is  scandalous    that,   with    the   means  we    hav"  ■ 
the  higher  branches  of  study  ai^  not  better  cared  for  in 
metnipolis  of  the  world.    The  British  Museum  admits  student 
to  its  Elgin  and  Townleian  coDeetions,  and  professes  so  to  do  i 
its  other  galleries;  but   why  should  it  not,  as  has  been  of 
aiivix^ated,  charge  its  officers  with  the  task  of  giving  occasion 
gratuitous  lectin-es  on  the  collections  mider  their  charge?    ThenH 
is  one  objection  we  are  aware  of  to  gratuitrius  lectures,  and  that 
is  the  inconvenient  congregation  of  the  pubHc  tliat  would  follow. 
With  regard  to  the  objection  of  the  inroad  that  lecturing  would 
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Ic0  on  Ui<»  time  of  the  keepers,  we  think  little  of  that,  for  if 
fHoilities  were  gi\*eii  to  the  public  to  lecture  aa  well  ad  to  attend 
lectures,  there  never  would  ne  a  reaerved  day  without  lis  lecture. 
Tbooe  iirobitects  and  others,  who  at  the  Bojal  Institute  of  Bntidb 
Architects  have  delivere*:!  leArued  discourses  on  the  Parthenon,  to 
ih^  great  advantage  of  the  menilK^rs  of  the  profeaaion  who  heanJ 
them,  would  willingly  give  the  siune  exphvuation  of  their  views 
befcm  a  miscellaneoua  audience^  having  the  iMjnefit  of  referring 
to  the  rejica  of  the  Parthenon  distrihuted  around  them.  How 
111     '  would  archfieolo^  ^lin  by  the  illustration  the  trt«iaurea 

in  Mim  wfiuld  receive  fri>ni  Layanl,  Ferguaaon,  Fellowea, 

1'  Wilkinson,  or    Hinckes.      Tliere  the  theorist   could 

€"  -  system^  there  new  illustrations  of  archieology  would 

he  4i»j.i.iiv  ?;nr«ajl  among  men  none  the  less  zealoua  because  they 
eannot  jitfoni  the  limite^l  subscription  of  the  Stx^iety  <>f  Antiquaries. 
Geology  aud  nattuul  hiiit^iry  would  lienetit  by  such  freudom.  The 
public  spirit  which  prompted  Saull  find  Bowerbaiik  to  throw 
open  their  collection*,  ana  tti  give  explanations  of  them,  would 
not  be  wantin^^;  arid  many  who  want  meana  or  time  to  fonn 
miiseumii,  would  gla<lly  give  their  assisUmoe  in  illustititing  the 
museums  belonging  to  the  public. 

The  public  retpiire  not  only  gratuitoua  lectitrea,  but  access  for 
men  of  science  to  tlie  public  collections  for  the  purjx^se  of  lectxirin^. 
ThttB,  not  oidy  the  strictly  ptiblic  iuatitutions  of  the  Britiah 
MuMeum,  National  tiallery,  Venjon  (Jallery,  Museum  of  Practical 
Ge<'lng>%  Hanipt*>n  Court,  Kew  Garden.s,  ami  Gix*euwich  Otiser- 
vatory,  w<>uld  be  mfl^lo  useful,  but  otiier  proj)rietiLr>'  institutions 
might  V»eo>me  available.  Throngh  the  chicanery  and  nnibV»lin£(  *>f 
the  judges  mni  lawyers,  the  act  for  exempting  acientilic  owtitutious 
from  taxation  has  been  converter!  into  an  utter  abralion,  and  it 
ii  said  that  aome  institntions  will  Ije  closed  in  consequence  of  the 
withdrawal  of  the  exemption  eujoyti^i  imder  the  act.  It  is  excee^l- 
inglv  deeirable  that  the  mejwiu'e  should  lie  re-enacted,  and  it 
might  be  acc^>mpimie<i  by  stipulations  enabling  the  Bf»ard  of 
Education  or  Board  of  Tnuie,  to  obtain  correspondent  advantagen 
for  the  public.  Thus,  the  Royal  Botanic  StKriety  already  admit 
n»  a  favour  students  of  the  schotds  of  desiirn  and  of  the  Phamia- 
centical  Society  to  their  gardens  in  the  Xlegent^a  Park;  but  for 
relief  from  their  ratea,  they  nnght  l>e  indnce^i  to  give  facilities  for 
public  lectures  on  IxJtany,  of  wlvich  too  their  fellows  would  liave 
the  advantage.  Tlie  Zoological  Society  might  make  corresfM indent 
terms,  and  there  are  many  institntiou.s  which  have  c^ Elections 
moat  vslnable  for  the  illu-^^ti-jition  of  the  lecturer.  By  such 
meft^ures  we  should  lie  enable^l  in  some  degree  to  rival  Pai-ia^  and 
shonld  Ijecome  pjHisessed  of  what  we  nuieh  want. — schools  of 
a>*-  "  *  *,  natural  history,  airhseology,  the  oriental  tangiia^ea, 
n'  The  only  sell Oid  of  arch tetdogy  in  England  i«  that 

11  i'-.i...j...^  f^i  t'limbridgc  by  Mr.  Dinney,   and   who 

I  I  n  1  ther  I  lub  lie  want  by  es tab!  ish  in  g  i n  London 

ii  ...,.  ,.,.  ini,  nauticjd  ai^tnjnomy,  miviU  fux'tiitectuie, 

ji  jraphy,  in  connection  with  t!ie  Cosmos  Lustitnte  in  the 

\^  ►!?*  in  Leicester-rtipiai'e.     It  is  lamentable  we  should  be 

viithi'Ut  snch  schfMiIa,  for  we  want  neither  money  nor  buildings, 
nt^ilher  lecttire-i'ooms  nor  illustrations,  any  moi-e  than  we  want 
leeturers.  What  cost  the  Fi-eneh  authorities*  many  thousands 
»-year,  may  here  be  obtaine<l  by  a  simple  effort  of  the  administnir 
tion.  Indeed,  the  want  of  means  for  supplementary  and  sujjerior 
jn!ftrtif'ii<»u  leads  to  th»jse  great  and  publio^pirited  exertions  of 
r  ill  gmtuitcuis  lecturing,  in  the  raiding  of  jmpers  and 

I!  lid  in  the  supiKul  of  liteniry  imd  scientific  institutions. 

A  '   n-i  consequtiiice  of  the  want  of  public  instruction  ia, 

that  tr  inents  of  cui-atoi-s  in  our  public  institutions  often 

b  ',   <n   the  inferior  fnstitutions  are  obliged  to  put  up 

V.  key-atuffer  to  tiike  c^re  of  their  cf*llecttous. 

.».  M..,.'  t/iken  advantage  of  an  incidt^nt  in  the  life  of  M.  de 
Clarac,  tua  of  others  connected  with  tljishistoiy  of  the  Louvih?,  to 
«how  bow  tjjcy  *U)  thlnjb,^  lietter  in  France;  for  we  have  so  li>ng 
cTniperated  in  many  sm  tesjiful  public  movements,  that  we  are  not 
afnUtl  of  agitatiiig  when  mi  opportunity  presents  it-self.  Fntnce 
•piirretl  us  up  to  the  establishment  of  H<di*x'ls  of  deaign  and 
inilmtrial  achools;  [yej-luips  she  may  shnnie  us  to  more  nm<niiiicent 
I  and  to  structures  more  truly  appr(->aching  the  character 
H*  than  those  we  sf>  csUL  M.  de  Cbimc  obtained  a  gt^at 
*^t  ^i-om  his  appointment  under  the  Mui*ata,  aa  it  led  him 

V  where  a   fruitful   tie  Id   of  ai-chfeologiciU   study   was 

oj>tue^l  t  J  him*  He  was  there  for  six  years,  and  had  under  his 
charge  the  exploration  of  Pomijeii,  in  which  he  distinguished 
liimself. 

Oil  the  return  of  the  Bourbons  to  Prance  he  obtwned  the 


opportimity  of  accompanying  the  embaaey  of  the  Duke  of 
Luxemboiu-g  to  the  Brazils.  There  he  occupied  himaelf  with 
nuturaJ  history,  the  represeutation  of  nature  and  etlmology. 
Among  his  dm  wings,  one  of  a  rirgin  forest  on  the  banks  of  the 
Rio  Bonitc*,  since  engraved,  has  beSi  quoted  by  Baron  Humboldt 
as  the  most  faithful  representation  he  ever  saw  of  the  vegetation 
of  tl»e  new  world.  In  his  exploration  of  the  Oyaj)oc  river, 
M.  de  Chirac  made  himself  acquainted  with  the  language  of  the 
aboriginals,  and  not  only  made  a  large  collection  of  arma  and 
otlier  objects,  but  comjtructed  many  modela,  in  which  he  was 
very  ex|>ert  He  was  indeed  so  fond  of  mechMiical  modelling, 
that  he  pursued  it  as  a  relaxation  from  his  constant  stmliea,  and 
worked  as  hanl  at  Iiis  lathe  aa  if  he  had  eaj  ned  his  living  by  it, 
though  his  chief  zeal  was  to  supply  tc^ys  t*j  the  children  of  his 
feieutla. 

On  his  return  to  Paris  he  was  appointed  to  Rticceed  Viseonti 
as  consen^aU^r  of  the  Museimi  of  Antiquities,  Iji  this  capacity  his 
chief  and  a*l  mi  red  work  is  his  *  Museum  of  the  Ancient  and 
Moslem  Soul  Tit  u  re?*,'  on  which  he  was  employed  for  twentjr-five 
years,  and  wliich  he  left  incomplete.  As  accessories  to  thia  are 
the  'Description  of  the  Rfiyal  Museum  of  Antiquities  in  the 
Louvre,*  and  the  *^Ianual  of  the  History  of  Art  among  the 
Ancient*.*  In  his  works  he  received  the  aasistsince  of  the  govern- 
ment,— another  peculiarity  we  may  oljserve  of  F'mnce.  In  183^, 
M,  de  Clarac  visited  Enghujd,  ami  he  was  so  ileeply  interested 
by  its  nmnerotis  collections, that  he  piHjjecte*.!  rither  visits,  but 
his  hi>me  occupations  prevente*!  him*  He  dieil  smJdenly  in 
1847,  ha\ing  w>rrected  proofs  in  the  morning. 

The  VHistorical  Description  of  the  Lou\Te  now  liefore  ua,  is  a 
8ei'>'ice  renderetl  to  all  ai-chitects,  and  |.»articularly  to  those  of 
France,  m  it  is  likewise  a  contribution  to  the  liistory  of  the  art 
in  France. 


APPUCATION  OF  PAINTED  GLASS  TO  BUILDINGS 
IN   VARIOUS  STYLES   OF   ARCHITECTURE. 

The  discussion  upun  the  above  pajjer,  rend  at  the  Royal 
loKtitute  of  British  Architects,  by  Mr\  (_',  Winston  (see  Journal^ 
ante  p.  18)  WHS  Oi^mmenced  by  the  tlijiiiinan  (Mr.  T.  H.  Wyatt) 
invitmg  Mr.  Tivitman  to  give  some  explanation  of  several  drawings 
exhibited  by  him. 

Mr.  Trotmax  imjceeileil  to  describe  the  subjects  in  chronolo- 
gieal  order,  Tlie  tii'st  was  on«  of  a  series  of  four  subjecta  relating 
to  the  histoij'  of  Christ,  fmm  the  Church  of  Rivenhall,  Eesex, 
which  had  been  procured  from  Tours  some  years  zigo  by  the 
pi-esent  vicar,  ftjr  the  decoration  of  the  church.  These  specimens 
dateil  fit>m  alxjut  the  beginning  of  the  12th  century,  Tlie  whole 
of  the  ground  ctjlom*  waja  a  rich  bright  blue;  a  quantity  of  ^reen 
was  intermixed  with  this  in  the  figureis,  :uid  great  relief  and 
brilliancy  was  given  to  the  design  by  the  intrtnluction  of  charac- 
teristic lines  of  white.  J^Ir.  Trotman  next  refen*ed  to  simihtr 
ar^eciniens  from  Canterbury  Cathetlnd,  and  to  four  anbject«  trom 
Y«)rk  Caihednd,  the  most  peH'ect,  out  of  seven,  representing  the 
corporeal  Act**  of  Mercy — Giving  shelter  U*  the  Houseless,  V  iait- 
ing  the  Bick,  &c.  Two  large  dmwiugs  of  windows  in  the  Church 
of  West  Wickham,  Kent,  representing  the  Virgin  and  Infant 
Saviour,  and  the  VirLdn  and  £5t.  Anae,  were  next  noticed;  these 
being  of  tin*  luttf  r  lijuf  of  the  1 5th  centuiy.  A  NatiWty  from 
Great  M.-dveiii  Church;  one  of  the  henddic  liadges  from  the  East 
end  of  Henry  the  Seventli's  Chajiel;  the  Visit  of  the  Queen  of 
Sbeba  to  King  Solomon,  fi\>m  Fairford  Church,  CHoucestershirc; 
ami  an  interesting  specimen  fiTJiii  the  Hammermen's  Chapel  in 
the  Cowgate,  Etlinburgh,  repi*esenting  the  National  Arms  of 
Bcidhmd  ("the  Scottish  Lion*"),  wei-e  then  referred  to  and 
descrilied;  and  Mr.  Trotman  further  directenl  attention  to  asei'iea 
of  small  di-awings  of  painteil  glaas  from  the  Continent,  including 
8]iecimens  from  Paiis,  Rouen,  Brussels,  Cologne,  &e.  Mr.  Trot- 
man exprensed  his  conciu'renoe  in  the  views  of  Mr.  Winston 
generally,  and  regretted  that  some  fjiJse  principles  should  liave 
been  pntmulgate^i  on  the  sul>ject  of  glass  jiainting  by  Mr,  Bed- 
grsive,  in  the  Catalogue  of  the  Content*  of  the  Museum  of 
Oi'mimental  Art,  that  u;entleman  having  objected  to  the  intro- 
duction of  shafiowi*,  and  observeil  that  ** glass  painting  shoulrl 
consist  of  flat  tints  without  shadow/'  On  the  contrary,  he  (Mr. 
Ti'obuan)  considei-ed  that  if  shallow  wei«  Uj  Im?  omitt4i<l,  there 
must  be  an  end  of  gla.*is  painting;  and  certainly  the  fohia  of 
drapeiy,  &C.,  could  not  be  better  represented  by  outline  than  by 
ahaaoWj  especially   a*  jjuinted  windows  mtxst  be  Sfcn  fi'om   a 
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gimt  distance,  The  real  qnesticm  was,  to  what  extent  the 
principle  of  shadow  and  rotunditv  should  be  carried.  Some  of 
the  mednlliona  in  Canteri)ury  Cathedral  were  in  aimple  outlino, 
whilst  the  esLst  window  of  St.  BrideV  Church  (the  Descent  from 
the  Cross,  by  Mtise,  after  Rubens)  was  remarkable  for  depth  of 
shadow;  and  each  of  these  alike  failed  to  realise  the  resoui-ces  of 
glaas  painting.  The  object  to  be  attained  wa«  the  highest  degree 
of  brilJiancj  oonsiatent  with  a  high  degree  of  art;  and  he  there- 
fore could  not  sufficiently  athiiire  the  aentimenta  of  Mr,  Winston, 
who  had  given  a  severe  blow  to  the  mei-ely  antiquarian  view  of 
the  subject^  and  to  the  fallacy  of  direct  imitation  of  medieval 
glaaa  pamting.  Ward  and  Nixon,  in  their  work  at  Westminster 
Abliey,  were  to  be  commended  for  not  adhering  too  rigidly  to 
the  old  models,  although  they  had  not  succeeded  in  developing 
all  the  resources  of  the  art  As  a  general  principle,  in  order  to 
insure  that  brilliancy  which  ghj;8s  offered,  it  was  necessary  to 
treat  every  subject  with  considerable  subdivision,  and  great 
attention  to  detml.  In  some  modem  glaas  painting  much  of  the 
interest  waa  lost  by  a  neglect  of  acces^oriee  and  detail  Is,  and  the 
modem  glass  at  Cologne  Cathedral  was  ubjttctionable  in  this 
respect^  as  it  consisted  of  single  tigui-es  with  large  majvse.s  of 
drapery.  By  subdivision  he  meant  a  more  cumpli  rated  stylt>  of 
oomposition  than  was  necessary  in  any  other  kind  of  painting. 
Thus,  the  Church  of  St  Vincent  de  Paul,  at  Paria,  posaesaS 
8ome  of  the  finest  specimens  of  modern  glass;  but  from  the 
figures  being  too  colossal,  and  occupying  each  one  window,  the 
subjects  were  less  Interesting,  and  less  brilliancy  was  obtained, 
than  a  different  treatment  would  have  insured.  The  effect  of 
colossal  figures  in  glass  painting  tended  to  diminish  tlie  apj)firent 
magnitude  of  the  buildmgj  and  was  exempliiied  at  tht^  east  end 
of  the  Chapel  of  Eton  College,  where  the  windows  of  Mr.  Wille- 
ment  had  an  injurious  effect.  Upon  the  whole,  he  considered  it 
would  be  very  wrong  to  study  tne  specimens  exhibited  with  a 
servile  regard  to  precedent,  but  rather  as  offering  so  many  steps 
towards  the  attainment  of  a  good  an<l  effective  style.  The 
human  figure  must  be  considered  essential,  either  singly  or  in 
groups,  as  wiu<lowa  representing  only  foliage,  &o.,  could  not  be 
interesting,  and  should  rather  be  claased  as  ornamentation  than 
art  The  sul^Jects  should  be  on  aa  small  a  scale  as  wa^  consistent 
with  distinctness,  and,  so  long  aa  the  necessary  Vjriliiancy  was 
not  detracted  from,  there  was  no  limit  to  the  application  of  shallow. 
Useful  hints  might  lie  tidten  from  sculpture  in  relievo,  and  from 
such  works  as  the  Bronze  Gatea  by  Ghiberti,  at  Florencse,  care 
being  taken  to  render  the  iigures  important  and  the  accesaoriea 
atibordinate. 

The  Rev.  J.  L.  Petit  ooncini^  with  Mr.  Winston,  whose 
object,  it  appearetl,  was  to  combine  the  merits  of  the  glass  of  the 
12th  and  13th  centuries,  with  a  degree  of  art  and  beauty  not 
then  obtained;  and  in  so  doing  he  would  not  viohite  the  priu- 
dple«  of  that  era,  when  the  artists  got  the  best  models  and  drew 
as  well  as  they  coulcL  Sei-vile  imitation  shoidd  be  scnipulously 
avoided,  and  if  works  of  art  of  a  high  chiiracter  were  unsuited  to 
Ciothic  buildings,  then  the  Gothie  was  not  the  style  for  the  age. 
Tlie  architect  should  make  himself  iutlependent  of  the  painter 
and  sculptor;  but  when  tlieir  aid  was  offered  in  the  finest  art,  he 
should  be  able  to  exalt  that  m%  and  so  to  plaice  the  specimens 
of  it  that  they  should  apfieiu*  exalted  even  in  their  auboitlination 
to  the  architecture.  Thus  the  Grecian,  the  Bi^mmi,  and  Italian 
styles,  atimitted  of  the  application  of  ait  in  its  highest  ehai-acttr; 
and  so  the  mediieval  architectiire  admitted  the  best  specimens 
of  art  that  could  then  be  obtained.  If,  on  the  coatnirv,  Hi  the 
present  time  Gothic  and  the  highest  art  were  inc^impatible,  tlnit 
style  ought  not  to  be  pui-aued.  Ai-chitecta  should  endeavour  to 
iTvive,  Uy  modify,  and  improve  it;  but  if  they  could  not  nmke 
it  a  noble  style,  let  it  be  abandoned. 

Mr.  E.  T  Pabrib  drew  attention  to  the  cartoons  of  Baffaele  as 
being,  in  his  opinion,  comiJoaed  upr>n  principles  similar  to  those 
which  should  regulate  glass  f»aintiug.  In  those  works  every 
relief  was  gaJn&f  by  an  opposition  of  colour^  rather  than  by 
ahadow;  and,  as  in  tlie  best  stained  glass,  the  horizon  waa  very 
hi^hf  its  line  being  always  broken  by  colour  or  form  of  some  sort 
— ui  one  instance  Tby  a  house  on  fire,  the  object  of  intrcKlucing 
which  could  only  proceed  from  some  artistic  nrinciple.  He  fully 
agreed  with  the  remarks  of  Mr.  Winst^Dn.  Many  painted  glass 
window*  had  been  erected  frum  his  (Mr.  Parris')  designs,  but  he 
was  generally  trammelled  by  the  jiei'son  who  had  the  order.  He 
had  declined  the  work  at  Westminster  Abbey,  executed  by 
Mr,  Nixon,  for  this  reason. 

Mr,  Patworth  obeerved  that  the  disemnioii  had  been  directed 


rather  to  the  best  styles  of  ghua  painting  for  medisval  Archi- 
tecture, than  to  "the  proper  application  of  painted  glaaa 
buildings  in  Tarioos  styles  of  architecture.'*  Tne  question  to  1 
laid  before  them  by  Mr.  Winston,  was  whether  they  ought! 
have  any  stained  glass  at  all.  Stained  glass  either  was  or 
not  a  necessity  to  the  architect,  and  it  would  be  well  to  iiettk"* 
this  fis  a  principle.  In  the  majority  of  the  works  of  motlera 
architects  the  question  was  a  ditficult  one.  They  could  not  all 
build  churches  imd  fill  the  windows  with  Btaini&d  glassi,  or  decorate 
old  churches  in  the  aiauie  way,  theJr  business  being  ratlier  "wiih 
a  great  variety  of  public  and  domestic  buildiugs;  and  the  diffi- 
cmty  was  whether  jminted  glass  was  applicable  to  donje^tic  i 
and  if  sfj,  what  style  should  be  a*Iopted.  The  reply  to 
question  would  answer  the  previous  inquiry — whether  they  we 
U)  have  painted  glass  at  tdi.  He  considered  there  was  a  great 
deal  of  mei'it  in  that  kind  of  glass  which  had  been  largely  Lntro- 
ducefi  since  18(K>,  oonsisting  ehiefiy  of  ground  glass,  with  ara- 
befit|ues  and  other  ornaments  painted  upon  it  Probably  Mr. 
Winst<:>n  would  state  whether  he  thought  that  kind  of  paint 
apjtlicable  to  the  wants  and  purposes  of  the  present  day. 

Mr.  Alfred  Bailky  obsen^eJ,  tlmt  there  was  one  variety 
medinevaJ  piiinted  glass  which  had  uot  been  referred  to.  Thisw 
to  be  found  in  the  minor  towns  of  Central  Italy,  and  appeared  t»* 
have  been  executed  late  in  the  15th  century,  and  designed  cm 
totally  different  principles  to  any  other  kind.  They  resembled 
in  general  design  the  English  gLiss  of  tlie  I3th  century,  but 
instead  of  the  colours  being  ammged  in  small  lines,  thej^  were 
intnxluced  in  miisseji,  giving  a  broad  effect  of  colour.  Figures 
were  introduced  but  spjaringly,  and  generally  small;  which  was 
remarL'ible,  consideniig  the  perfection  attained  in  the  fine  arts 
at  that  period*  Mr.  Bailey  refejTed  to  specimens  at  Arezzo* 
Perugia,  and  Asaisi  With  regard  to  the  question  of  the  style  of 
art  suital>Ie  to  painted  glass,  he  believed  that  a  finishetl  jrictorial 
composition  was  not  suited  to  that  material.  In  S.  Petronio^  al 
Bologna,  two  of  the  grandest  figures  designed  by  Michael  Aogelo 
were  intrfMluced  in  stained  glaaa,  with  a  gre&t  deal  of  light  and 
ahade,  and  produced  a  moflt  unpleasant  etfect.  Mr.  Winston  <lid 
not  object  to  shadows,  perspective,  and  even  landscape  back- 
grounds, but  it  requirml  great  study  U:t  kut*w  what  effect  a  picture 
would  have,  and  whether  it  was  a  tit  subject  to  permit  the  passage 
of  light  None  of  our  beat  artists  wuulil  like  a  good  picture  to 
be  placed  in  the  situation  of  a  jmiiited  blind.  Architects  often 
neelecied  tt>  constder  where  they  should  place  painted  windowaj 
and  a  very  bad  effect  was  sometimes  pr<>duce<l  by  having  tliem  at 
the  level  of  the  eye.  A  grand  and  bruad  effect  of  c*.>lour  should 
be  sought  for  rather  thim  a  result  resejubling  yjatehwork;  and 
the  architect  should  especially  renieniber  the  importance  of  pal  i  j  i  n  I 
windows,  as  striking  the  Lmmetliate  attention  of  the  sfH^ctatur  nu 
entering  the  building;  and,  coiu3e<]uetitly,  if  theae  were  trjo  much 
ehilK^rateil,  they  must  deti'act  trom  the  effect  of  the  building 
itself. 

Mr.  TwiKiKG  was  of  opinion  that  stained  glass  should  not  be 
made  to  compete  with  oil-paintingH,  but  should  be  rather  of  an 
omamental  character.  Painteil  windows  being  generally  placed 
at  a  considerable  height,  were  not  adapted  by  position  to  recei've 
repreaentations  of  landscapes, — especudly  of  flat  scenery;  and 
moj^over  aj'ehit-ectuinl  subjects  seen  in  an  elevated  pc*>r  ■  ,t 
be  repivsented  by  fidse  perspective.  The  representatirni  ; 

on  different  panes  was  objectionable,  because  the  mtUnin:  ^hi^h 
which  formed  their  outlines  were  necessarily  of  the  saine  thick- 
ness throughout 

Mr.  HESKirrR  called  attention  to  stime  Iwoks  containing  a  serie 
of  original  ilhmii nations  frc«ni  MS8.  *»n  vellum,  eoUiected  byT 
Major  Macdtijiald  Ui  Arabia,  Sj^Tia,  and  Italy.  The  l>eauty  of 
these  illuminations,  itnd  the  principles  u]iou  which  they  were  de- 
signed and  coloured,  afimirably  a^iapted  them  for  imitation  in 
glass  painting.  In  reference  to  paucity  of  subject*  for  stained 
glass,  ne  might  suggest  the  metaphorical  subjects  abounding  in 
the  ScriptureSj^uch,  f^jr  instance,  as  the  meeting  of  Right^otia- 
uess  and  Peace;  and  many  others,  which  Flaxman  had  mentioned 
as  never  having  been  treated  by  artists. 

Mr.  Talbot  Burt  regretted  that  a  sufficient  amount  of  tiih-iit 
IukI  not  liitherto  been  brought  to  bear  u\H.m  glass  painting.     11*' 
agreed  with  Mr.  Winston  tliat  those  designs  in  which  the  light ' 
wa^ceutrali;*eilwei^  failures,  because  the  objects  represented  raua" 
be  transparent  or  semi-transparent     One  obstacle  ta  enln^tii 
talented  artists  aa  glaas  painters  arose  from  the  mania  for  co£ 
lecting  specimens  of  old  glass  of  any  kind,  and  putting  the 
together  aa  '*  ruins,"— or  oopying  ancl  imitating  them.     A  !^ 


i  fainter  would  not  be  fettered  by  a  gljiss-ciitter,  or  by  wiy 

mlee  or  dogmas  &s  to  tbe  style  of  drawing  ne  fthould  adopt  The 
advice  oF  tlie  mtijit  was  too  often  neglecte^i,  and  pet)ple  woiUdnot 
give  £1  mimemtion  for  hia  work — thjit  waa  tlie  true  cauAe 

of  the  V  of  tbe  iLTL    It  had  bec4:>me  a  matter  of  compe- 

tition, and  ihu  person  who  gave  the  moat  gUas  ami  the  moat 
colour  for  the  money,  was  employed,  without  regard  Uy  merit. 
1 1  -,  committeea,  and  the  clergy,  were  fdikt?  ignorant  of 

t!  iefl  of  the  art,  and  were  t^x)  often  influenced  by  a  mere 

I  I  favour  of  antiquity.     He  wiahe<l^  therefore,  that  Mr. 

\  i^per  could  be  extensively  circubited,  for  the  tiisiiemi- 

iiati*>ri  ft  g<x*d  caste.  So  long  as  nme-tentha  of  the  world  pre- 
ferred tlie  barbarisms  of  antiquity  to  the  fineat  workd,  he  tUd  not 
k&ow  what  <!OuM  be  done  t43  improve  the  art  of  glsusB  painting. 
Mr.  Bury  rt-terred  to  a  di-awiiig  of  the  eaijt  window  firom  Lin- 
ooiki*B  Inn  C'hnjj^U  ^Stc,  jw  an  illustration  of  bad  taste  in  modem 
vork.  He  agree<l  with  Mr.  Winatou  that  by  ttn  ariist  the  mid- 
liAMUi  dividing  a  window  might  be  overlooked;  but  that  waa  not 
tho  Gaae  with  othert,  and  when,  a^  in  some  iuBtanoea,  a  canopy  or 
other  object  on  the  glaaa  wsa  completely  divided  by  a  muUion,  as 
in  a  German  sj>ectmen  among  the  drawings,  the  effect  waa  bad, 

Mr.  WissTON  ejifpi-essed  the  great  pleiiaure  and  iuntructiou  he 
hud  derivetl  from  the  diBcustfiuU  on  the  subject  of  hia  paper.  Not 
being  a  profe«t>ed  artist,  he  had  been  obliged  to  study  the  subject 
ill  a  desultory  way,  and  rather  by  a^-^trnd  obaervation  and  com- 
paria<.m  thuji  by  deep  reflection,  Hent^,  he  ha*i  not  given  his 
attention  to  the  subject  of  painted  gla-sa  for  domestic  purix»aes. 
He  agreed  with  Mr.  Trotman  u#  to  the  principle  of  aubdivision, 
fend  ill  hiij  objection  to  colo^^sal  tigures*  Some  of  the  figures  in 
Bneient  windows  iliil  a*>t  appear  ho  large  as  they  actually  were,  in 
—u^v  of  their  skilful  treatment  by  the  artist.  A  figure  of 
St  i^her^  at  Straaburg  Cathedral,  of  the  12th  or  13th  cen- 

^*  nearly  14  feet  high;  but  the  drapery  waa  broken  in 
^'  directum  oy  linea  of  diflerent  ct^lours,  and  there  waa  little 

•  BO  shadow;  bo  that  the  genend  eflfect  to  the  eye  was  similar  to 
that  of  a  maae  of  colours,  or  a  regular  pattern.  The  remarks  f>f 
Mr,  Parris,  as  to  the  Cartoons  of  Raflaele,  were  new  to  him,  and 
he  quite  agreed  with  them.  Sii-  C\  Eaatlake  had  alao  pointed  out 
the  manner  in  wtiioh  liaffaele  had  adapted  hia  compositions  to 
their  exeeution  in  a  material  in cajiableoi  any  great  effect  of  depth. 
He  agreefi  with  Mr,  P.ip worth  that  ornamented  ground  glass  bad 
Biuch  mejrit.  It  looked  somewhat  flimsy;  but  it  wm  very  pretty, 
certfdnly  lM?tt*»r  than  phiin  glaaa  It  might  be  a  question 
bow  far  pii':  :  '  <  waa  suited  to  modem  domestic  habits.  Mr. 
Winston  m  lie  round  patterns  seen  in  tierman  glaaa,  and 

Mr.  Poweb  H  jKiK  III.  tor  stamping  gliisi*.  The  weight  of  this  latter 
material,  however,  rendei-^d  it  objectionable  for  a  window  to  be 
raised  and  lowered,  but  it  vrim  auit^^d  to  staircase  windows,  &e» 
What  he  had  stated  respecting  the  flat  and  rotund  style  of  gkiss 
painting  i*hould  be  borne  in  mind;  ami  the  material  shoula  not 
t»e  f'>n.'ed  W yoiid  its  capabilities.  The  early  MSS.  certainly  e<»n- 
lained  valuable  hints  in  their  illuminations.    Mr.  Bury'a  reinarkw 

,  the  queatinn  of  the  ooet  of  gotyd  windows  were  peifectly  true; 

id  it  was  imj>os8ible  to  deny  the  superiority  nf  hnvign  sUiued 
ghu&.  The  specimens  in  the  Great  Exhibition  of  1851  amply 
proves!  this.  These  were  works  produce*!  under  the  fostenng 
patronage  of  powerfid  individuals.  It  i^honld  be  remenibei'ed 
that  not  only  waa  there  an  objection  Uj  pay  ade<iuat*?ly  for  good 
works,  but  that  a  vast  deal  oi  m<iney  was  waati^d  uu  brwl  works. 
It  would  be  better  to  have  one  good  one  than  tift  v  biid  ones.  The 
erection  of  one  fine  window  in  a  church  was  stifficient  for  a  gene- 
ration, and  doing  more  than  that  in  an  imjieriect  way,  waa  oidy 
imjieding  what  might  be  better  done  hereafter.  It  wa-s  the  (jro- 
vince  of  architects  to  elevate  this  art  by  imjire«f*ing  its  import- 
/ttDce  ujK>n  their  employers;  and  he  felt  sure  that  there  would  be 
■^^   I  want  of  skilful  designers,  if  proper  encouragement  were  offered 

» them. 

The  Chairman,  in  proposing  a  vote  of  thanks  to  Mr,  Winst/m, 
oonciirred  \u  the  necessity  of  archit^-ts  forcing  their  employers 
in  every  [K>HHil*le  ca.'^f  to  encourage  a  higher  style  of  art.  He 
woidd  tievvr  hiiiiaeLf  be  a  party  to  the  erection  of  a  stained  glass 
window,  unless  he  ha*i  a  choice  both  of  the  cartjxm  and  the  artist. 
Their  dithcuJties  had  ariikin  from  a  cc^ml>kiation  of  circ\imstances, 
irhich  not  the  least  was  the  tact,  that  the  whole  world  juhk 
u{  In  l>e  critics,  especially  in  metiia^val  art,  and  acknowledged 
n  '        lit  but  their  own.     He  took  occasion  t<j  refer  to  the 

L  vv  in  Mr.  Hoix?'a  church,  in  Margaret-street,  which  he 

1  u  -^  ifiisiatisfactory,  though  he  had  met  several  |jer- 
:      i  f    1  it  the  finest  of  modeni  specimena. 


SAVINGS   BANK,    PROVIBENCE,    RHODE    ISLAND.^ 


-L-IWQVIPENCE  tHSTITUTTQ»l  row  HAVING  SJ 


The  annexed  engraving  represents  an  edifice  which  was  j 
mence<i  early  last  year,  and  was  designed  by  the  Messrs.  Hall| 
architects,  of  Providence  and  Boston,  under  the  sanction  of  the 
building  committee,  Messrs.  R.  H.  Ives,  Isaac  Brown,  and  Seth 
Adams,  jun.  We  thus  particularise  the  committee  for  their  good 
taste  and  judgment  in  tlie  selection  of  the  desi^  The  building, 
on  the  extt»rior,  is  wholly  of  grauite,  executed  m  the  best  maimer, 
agreeiibly  to  the  plans  and  di'a^^'ings  of  the  architects,  and  under 
their  directiitns.  The  location  m  on  South  Main  Street,  between 
the  Pr«3vidence  Bank  Building  on  the  north,  and  the  mansion  of 
Isaac  Brown,  on  the  south.  The  building  is,  of  itself,  37  ft.  G  in. 
frontage,  and  56  feet  deep,  raised  on  a  basement  of  about  6  ft,  6  in. 
in  height  The  basement  is  in  courses  of  split  granite  grooved 
ashlar;  and  the  superstructui^  is  wholly  of  hewn  granite,  ham- 
mered in  the  best  manner,  finishing  around  tbe  building  with  a 
full,  elaborative  and  dental  cornice,  Tlie  end  of  the  building 
facing  on  the  street,  finishes  with  a  pediment 
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The  site  for  this  building  is,  perhaps,  the  most  beautiful  in 
the  world.  Imagine  a  hUl  within  the  centre  of  the  city,  rising 
itt  every  direction  to  the  height  of  197  feet  above  the  level  of  the 
CumberlauVl  river  at  Nashville,  4  feet  of  its  ci'est  being  removed, 
and  leaving  a  plateau  of  solid  limestone  for  the  construction  of  a 
building.  You  look  do^^ii  upon  the  city  beneath  your  feet,  and 
tlie  pro«|:^ct  beyond  is  bounder  1  on  all  sides  by  a  far  distant 
am]jhithi^tre  of  mountain  nmgea.  Neither  Rome,  from  her 
seven  hills,  tlie  Athenian  Acropjlis,  nttr  the  cape  at  Colonua, 
affords  so  splendid  a  site  for  an  Odeum. 

In  plan  and  elevation,  the  design  and  whole  character  of  the 
archjtt*cture  is  «asentially  Grecian,  o«>nsisting  of  a  Doric  base- 
ment, supporting,  on  its  four  fronts,  porticoes  of  the  Ionic  order, 
taken  fmm  the  example  of  the  Erectheum  at  Athens.  In  the 
centre  of  the  building  rises  a  tower  alxjve  the  roof,  to  the  height 
of  80  feet,  tbe  sni>er«tructure  of  which  is  after  the  orfler  of  the 
Choragic  monument  of  Lysi crates  at  Athens,  The  whole  struc- 
tiire  is  composed  of  foAsi Haled  limestone,  hcT^Ti  and  chiselled 
from  qnnrries  in  the  ncighbom'h<x»d  of  Nashville,  the  blocks  of 
stone  weighing  from  6  to  10  t4?na. 

The  viu'iouH  chfunbers,  halls,  and  porticoes,  are  arcl^e^i  through- 
out. The  rafters  of  the  roof  are  of  wroujjht-iron,  having  a  spfin 
of  the  whole  i^^dth  of  the  building,  bemg  supported  by  the 
interior  "wulls  at  the  north  end,  and  by  the  columns  of  tht?  snuth- 
ern  di\-isiou  of  the  buOding,  tbe  whole  coven*d  by  thick  sheet* 
of  copper.  In  plan,  the  ItaiKUiient  story  is  intersected  by  longi- 
tudinal ami  transverse  lialls,  of  wide  dimensions,  to  the  right  and 
lefl  of  Miiich  large  and  commodious  rooms  are  to  be  apprc»pritited 
to  tbe  uses  of  the  Governor,  Supreme  Court,  Secretary  ot  Stat^, 

*  Kxtractc'd  trooL  *  QlemmnC»  Pictorial  l>f«firliig-E(iam  Campanum.' 
t  From  ihtt  '  NulL?i]]«  Bfttm«r/  U.S. 
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Federal  Court,  &e.  The  ajpi^  or  eelkr  atory,  in  part>  is  to  be 
Twed  as  a  depository  of  aruis. 

Prom  ike  gi'^^t  central  hall  yon  approach  the  principal  story 
by  a  double  Sight  of  staira,  which  leatls  to  the  chamberw  of  tlie 
Senate  and  the  House  of  RepreaentAtives,  to  the  Hhi*ary^  aud  Ur 
the  other  rooma  in  connection  tlierewith.  The  committ-ee-rcMtms 
of  the  House  are  dispoaed  on  tlie  sanie  floor  to  the  right  a.ud  left» 
comrauni eating  immediately  with  it  and  the  lobbies.  Over  these 
r<x>ms  the  galleries  are  placi-'d.  Flanking  the  public  hall  jjrivate 
stairways  ure  constructed,  leading  fi\>m  the  crypt  to  the  various 
atories,  and  to  the  roof 

A  geometrical  stninvay  lea^ls  from  the  level  of  the  road  to  the 
top  of  the  tower,  where  you  land  upon  an  areheti  iilatfonn,  wduijh 
is  inten*ied  for  an  observatory.  The  tower  h  built  up  from  the 
foundation  of  8olid  at<uie,  containing  four  niches  in  the  basemt?nt 
and  eight  in  the  j>rincipal  st<jry,  with  spacious  lialln  leading  to  the 
right  and  left^  The  principal  stairway,  which  m  3(»  feet  in  width, 
lea<ia  from  the  centre  of  the  budding  to  the  Hall  of  Representa- 
tives, Senate  chamber,  and  Library. 

The  Hall  of  Repre^ntative^  contains  sixteen  fluted  columns  of 
the  Roman  Ionic  order,  2  ft.  8  in.  in  diameter,  and  21  ft.  If)  in.  in 
height^  from  the  level  of  the  gallenea  over  the  commit tee-ixjoma. 
The  shafts  yf  theae  columns  are  all  in  one  piece. 

A  chief  beauty  and  convenience  in  the  design  f»f  the  principal 
story,  ao  much  ^ujierior  U)  tlie  plan  of  the  U^pitol  at  Washing- 
ton, is,  that  the  comndttee'rooms  are  on  the  sJinie  ]>hine  with 
and  ami-ounding  the  Hall  of  Representatives;  the  dimensions  of 
this  room  are  UX)  feet  bv  70  feet ;  height  of  ceiling  from  floor, 

42  feet. 

The  forum  of  the  Honse  of  Representatives  crtnaists  of  a  semi- 
cin^dar  platfonn  3  feet  in  height,  fonning  three  htep.%  upon 
which  there  i^  a  «ereeu  of  Eii^t  Tennesse*^  v^iriegated  nijirble, 
13  feet  in  height^  12  feet  wide,  and  1  foot  in  thicknea'*;  on  the  tt)p 
of  which  t»  a  eoruice  and  blocking-course,  surmounted  by  an 
eagle  resting  upon  a  shield  of  cjiat^-irrm,  bronzed  and  gilt»  One 
f«x>t  from  each  end  of  the  screen,  on  a  die  of  black  marble,  the 
B^^tmau  fasces  are  j>lace<l,  which  are  of  l^eantiful  varie^J^terl  Eaat 
Tennessee  marble,  Ift.  5  in.  in  diameter,  and  ID  feet  in  height. 

Tlie  Senat-e  chamber  is  of  an  oblimg  ftirm,  liS  by  70  feet,  ha^nng 
pilastera  of  the  Linic  order,  with  a  fidl  entablatuni;  the  ceiling 
of  this  room  is  funned  into  nKiiating  panels  i»r  laeunaria,  and  is 

43  feet  in  heiglit;  there  is  a  gidlcry  ot  1 2  feet  in  width  on  three 
sides  of  the  room,  suppfU'teci  hy  twelve  cohimns  of  variegated 
East  Tenuesaee  marble,  i^ith  white  aipitals  and  black  bi-^^ew,  fion* 
the  Erectheimi,  The  fonim  in  this  mom  c^^nsists  of  a  j»latfnnii 
fif  two  steps;  the  speaker  and  clerks*  desks  are  of  fine  East 
Tenuessee  marble. 

Tlie  library  is  immediately  opposite  the  Senate,  and  is  35  by 
35  feet;  on  each  aide  there  are  comndttee-roonja,  coram  vmiaitiiig. 
Over  the  arches  of  these  rooms  are  alcoves  for  lji»ok.H,  ]»a]>ers,  and 
Archives  of  the  Stat«j  the  diK>rs  nnd  windows,  wdiich  are  vi*  n 
Lirge  size,  are  all  of  solid  white  oak,  moidrleil,  uijmelled,  and 
ornamented  with  devices;  the  windows  ai-e  all  donble,  di\ided 
by  stone  pilastern,  euriehed  with  cfmsolea,  ovok\  and  spears. 

All  the  flours  are  groin-aj-ched,  and  flsigged  with  rubl»ed  stone; 
hanging  stone  steps  throughout  the  building.  Tlie  building 
stands  upon  a  nusticate^^l  basement,  1ft  feet  in  height,  which  is 
tooled  on  all  fronts,  and  the  aup«^rstructure  in  of  rubbed  stone 
in>iide  and  out.  All  the  widls  of  the  foundations  are  7  feet  in 
thiokneas,  and  tht^se  of  the  auf>erstmcture  4  ft,  6  in. 

The  budding  in  in  t!ie  fonu  of  a  pamilelogram,  140  feet  by 
270,  surrotmded  by  a  terrace  17  feet  in  wiilth  and  flfeet  inli«ight, 
flagged  with  stijne,  with  flights  of  steps  in  tlie  centre  of  each 
fr'ont,  opposite  the  doors  of  entmnce. 

Therti  are  tM^enty-eight  fluted  columns,  4ft.  Sin.  diameter, 
ornamenting  the  four  porticoes,  with  elalxirately  wrought  capitjds. 
The  nortli  and  south  porticoes  are  finished  with  pediments  con- 
tinuing ceilings  of  stone,  and  the  east  and  west  porticoes  are 
Bunnounted  by  piiraj>eta.  Thoae  of  the  north  and  south  aii?  octa- 
Rt  vk,  am!  th<*se  of  the  eaat  and  west  hexastyle.  The  columns 
of  the  pnncipal  stxny  rest  ujjon  baae^  6  feet  square. 

The  w*iiter  is  conveyed  from  the  gutters  of  the  roof  by  me^ns 
of  ca«t-iron  pijjes,  8  inches  in  diameter,  hurieil  in  the  walls.  The 
gla^,  which  i»  of  double  thieknesa,  is  of  a  siiperior  quality,  and 
WM  mitde  at  the  works  neiir  Knoxviile,  East  Tenneasee.  Indeed, 
all  the  materials  are  furuishe<l  by  the  State  of  Tennessee*  The 
whi4e  building  wdll  be  hejited  with  furnaces  commtinicating  with 
hot-iiir  flues  within  tbe  walls. 


M,  LECLERE .♦ 

Monsieur  Lbclkrk,  it  appears,  carried  off  the  Grand  Prir  in 

]  808,  at  twenty-two  years  of  age— a  very  unusual  i  n 

the  life  of  an  architect     The  programme  of  the  c  ^  I 

a  large  establishment  of  public  and  private  V>aths  lur 

iind  the  manner  in  which  he  hatl  cairie<l  out  his  cone 

moat  rennukal>le.     During  his  residence  at  Rome  the  -c.......  -a 

tlie  young  jmmonnaire  wei^  always  well  chosen,  and  oonscien- 
tiouily  and  well  executed.     His  restoration  of  the  Pantheon  waji , 
the  crowning  p<^unt  of  his  many  researches  amongst  antique  rnonn 
ments,  and  phiced  lum  among  the  most  distinguished  archil*fcfc 
whs>  had  given  their  attention  to  tbe  restoration  of  that  niAgnifl- 
cent  biulding  of  the  Augustan  age.     M-  Lecl^r©  also  nuuie  an  in- 
teresting coltection  of  studie«  on  the  modera  edifices  of  Italy.   A 
student  in  the  celebrated  school  *^f  Percier,  whoae  taate  and  learned  _ 
maxims  exteude*!  thn»ugliout  EumpCi  tlie  pupil,  after  his  retu 
to  Paris,  was  attached  by  his  worthy  mast^er  to  the  adminiati      ^ 
tive  detiartment  of  the  Conseil  des  Batimens,  in  whose  works  be 
t*)ok  part  for  thii'ty  yeai-s;  and  when  the  celebmted  I^ofeaaor 
yvm  unable  to  c<.>ntinue  his  labours  in  the  school,  he  entmstad 
them  to  the  direction  of  M.  Leclei-e.     These  circumstAncea  wei^e 
the  chief  tuiuse  which  prevented  M.  Ledere  iVoui  being  engaged 
in  tlie  erection  of  moi^  public  buildingB;  however,  he  e,\eeuteil  in 
Fnmce  many  krge  conn  try  bousett,  and  in  Paris  some  of  the  tinest 
housei*  of  moil  em   tiiiiea.     One  of  the  most  remaikabie  monu- 
ments in  the  Ea^t^im  Cemetery  of  Paris,  that  of  Casimir  JP^^i^^^™ 
was  dcMigned  and  executed  umler  his  direction.     His   briJliailfl^H 
deliut  aa  pupil,  and  his  subsequent  works  as  ptmionvaire  of  thvM 
Academy,  were  followed  by  M.  J^clere's  early  entrance  into  the 
Inatitute,  where  he  was  calleii  upjn  to  take  part  in  thtr  works  of 
the   Professi^rs  in  the  School  ot  Fine  Arts,  who  apjM>inted  bim 
'^Arvhivi^tey     Of  a  kind  and  conciliating  disposition,  full  of  love 
for  his  art,  persevering  in  those  principles  which  he  believed  to 
be  the  best,  encoiii  aging  tho6»e  pujuU  who  wei*e  studi(His  and  dis- 
tinguished, M.  I#ecleie  well  deserves  all  the  encomiums  which  ac- 
company his  memory  t<3  the  tomb.    M.  Leclere  presented  to  this 
Ini*titute  some  very  importtuit  tracings  of  the  constructions  of 
the  Piintheon  at  Ptome,  next  the  portico,  with  a  view  to  expl^dn 
whether  the  [KU'tico  foiined  a  jajrtion  of  the  original  design,  or 
wju*  a  subsequent  addition  of  a  later  iierivHl;  tliey  aie  preserved 
in  our  collection  of  original  designs  and  drawings,  which  are  now 
forming  a  very  valuable  serieij. 

On  the  2(>th  of  Decemlier  last  his  remains  were  acoimpanied  t.3 
the  Cimetiere  du  Nord,  amitl  the  regrets  of  hif<  colleagues*  his 
friends  and  his  pupils;  and  eulogiums  wei-e  pronounced  by  Messrs. 
Raoul  Rochet te,  \  inet^  Visconti,  and  Isabetle. 


M.  YISCONTI.^ 


In  the  funend  cortege  of  M,  Leclere,  just  noticenl,  tlie  name 
Visconti  v^nll  be  i^emaiked,  as  one  of  thi>se  who  adilressed  tlie 
jiissembly  at  the  grave  of  his  friend;  within  one  short  week  Visconti 
wi%s  hiinself  cut  off  suddenly  by  an  apoplectic  fit,  ami  bfjme  to 
the  cemet*»r>^  of  P^re  la  Chaise  amidst  tne  grief  of  all  France — 
and  may  it  not  be  atldeil  of  all  Europe,  M.  Visconti  waa  pi^esent 
on  the  2i)th  of  December  at  the  first  meeting  of  tlie  Commission 
for  the  Exliibition  of  1855,  at  the  Palais  Royal,  under  the  Prince 
Napoleon,  an*l  reinaine<l  there  fii>m  1  to  half-past  3  o'clock;  be 
then  M\y  and  went  to  his  ftflit^  at  the  Louvre  ^ith  a  friend, 
M.  Semaiti;  w'ith  him  he  liaii  an  animated  c^mverstition,  and  hav- 
ing to  tliue  out|  he  asketl  fur  his  carriage,  but  it  being  then  only 
hflif-ji>aat  4,  and  earlier  than  the  tiJne  he  usually  quitted  the  worki, 
it  had  not  anived,  ami  he  sent  for  a  hackne}'  carriage.  M,  Semtuii 
siiw  him  into  the  can-iage,  and  it  drove  off*,  ami  soon  reached  his 
i^sideuce;  the  cijachmjin  got  down  and  opened  the  ducir,  when  he 
found  M.  Visconti  (juite  dexui. 

He  had  just  readied  the  culminating  point  of  glory  for  an  artiat, 
by  having  luwi  conti<led  to  him  the  completion  of  tne  Louviv,  whics, 
h:id  occupied  the  genius  of  Fi-emh  architects  for  two  centurihe 
He  had  reai)ed  the  fniit*  t»f  lalMjrious  and  ]>rofound  studies  in  the 
very  highee^t  depjirtmenta  of  t>nr  art,  by  solving  the  problem  %%  hich 
.seemed  to  pi-esent  dithcultiea  apparently  irrecctncUeable  and  idjjioi*t 
insuiino  mi  table;  and  he  had  commenced,  and  to  a  great  extent 
carrie<l  into  eti'ect  (to  the  height  of  30  feet  in  8<:>me  parts)  with  in- 
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conceivable  nipiilityt  Um  outlines  of  hiB  grand  design,  which  united 
jdl  auf&agea,  and  promises  to  render  tne  Palnce*  of  the  Tjouvre 
'  Tiiiilerieft  the  ^est  aovereigu-pedidences  in  the  world.     At 

,e  same  time  it  must  be  confessed  that  the  conception  of  other 
;hite<:tfii,  aa  Percier  and  Fontaine,  lujd  more  recently,  of  M.  Duftil- 

^n,  Imd  considerably  assisted  him  in  the  solution. 

I  liati  from  hie  own  lips  the  fi>Uowing  account  of  his  appotnt- 
ment  to  thia  important  work.  He  received  very  imexpectedlv, 
aWtut  three  yean*  since,  a  notice  fnira  the  officer  of  the  household 
of  the  President  of  the  Republic,  to  the  elfect  that  he  wotild  he 
nxjeived  next  day  at  tlie  feiy*8ee  Bourbon  at  a  certain  hour;  he 
duly  attended*  and  waa  soon  ut*hej>?d  into  the  fJahinet  of  the  Chief 
of  the  Stat4*,  by  whom  he  was  received  most  courteouiily.  **  It 
ap[iear»  to  me,"  said  Loius  Napoleon,  "  that  the  Palace  of  the 
I^uvTe  should  no  longer  i*emain  in  a  condition  wliich  rt*rtect«  dis- 
grace on  the  government,  and  it  is  desirable  that  employment 
should  be  pro\adexl  for  the  working  classes;  I  have  therefr>re  con- 
ceived the  design  for  the  c<'>mpletion  of  this  jmlace,  w^hich  I  wish 
you  to  uiKlertake,*'  "  Sir,*'  replied  Visconti,  "  I  am  gratilied  l>y 
so  hououi-able  a  mark  of  your  confidence,  but  1  venture  to  i-emind 
von  that  M*  Duban  is  arcliitect  of  the  Louvi-e,  find  it  is  impossi- 
ble for  me  to  interfere  with  a  position  which  he  filU  with  no  much 
vr^-'^'^*  -  1  ability."  True,"  replied  the  President,  **  but  M.  Dnbui 
i-  ijf  the  works  of  the  Old  Ijouvre;  I  wisli  you  ti»  under- 

tixL  .  ...  .ijjpointment  as  architect  of  the  works  of  the  New  Louvre, 
rhich  are  to  be  quit^^  di.**tinct,  and  to  be  a  charge  entirely  setm- 
lie,  and  not  interic ring  with  or  8UX)en?e<lLng  the  other"  "in  that 
case,**  said  M.  Vinconti,  **  I  am  quite  at  your  ci>mmand"  The 
Prinoe  then  explained  a  scheme  that  he  had  himself  conceive<l 
4U^i  iHjughly  sketched,  which  he  uiiihed  Visconti  tt>  dniw  out 
arch i tec tui~aUy,  and  Jiiiked  how  much  time  w^ould  be  required* 
Wh<:ii  infianned  a  month,  he  said^  "  Well,  in  a  month  I  shall  ex- 
peel  you  to  come^  and  you  shall  be  admitt*?il  at  once.** 

At  the  end  of  that  time,  Mons.  Visconti  Umk  the  plana,  ami 
Bubniitte<i  them  to  the  President,  who  highly  appmved  of  the 
mAJiner  in  which  his  views  had  been  carriea  out.  Mons.  Visconti 
tiijui  ventured  to  suggest,  that  in  the  c^>tii"se  of  study  to  which 
the  plziUB  had  given  rise,  it  had  occuri-ed  U>  him  that  a  much 
nobler  an<l  more  desimble  arrangement  could  be  nd opteti,  which 
be  Hhould  wish  to  submit  to  his  Highnesa^s  approval.  The 
Prinije  imnie<liately  enct^uniged  the  architect  to  develope  his 
vieiv%  and  thia  he  did  in  his  succinct.,  dear,  and  convincing 
IT,  «)  as  to  carry  the  con\Hctian  of  the  President,  who  then 
him  how  much  time  he  would  reouire  tii  prepare  tlie 
nec&i^&ty  drawings.  Six  weeks,  **  Enough,"  «iid  L.  Napoleon, 
"and  in  six  weeks  bring  me  your  projert  thoroughly  considered/* 
Accordingly,  in  six  weeks  Visconti  again  atteiMletl  at  the  Eiysi^e 
Bourbon;  but  during  the  int^^rv'al  the  Republic  had  become  an 
ELmpire,  anil  the  President  Emperor.  It  wna  sufficient  for  Louis 
Napoleon  to  see  the  deHitni  which  his  arohit4Jct  had  prejmred;  his 
reAniy  aptitude  aeizttfl  fJl  the  suj>eriority  uf  the  arrauffementii 
pro|K\ftetl,  and  he  expreaa^  himse I  f  pei^ectly  satis ftei  1 .  Taking  out 
«  paper  from  his  breast-pocke^  he  pre>iented  it  to  Viseonti,  saying, 
*'tVuce  this  dfK'ument,  it  constitutes  you  architect  of  the  new 
tfOffkii  of  the  Louvre.**  In  fact  it  proved  t*)  be*  a  fonu;d  document, 
i^gped  by  the  proiier  authorities.  The  Em|>eror  desired  him  to 
be  remdy  to  attend  a  council  in  a  few  days,  and  explain  the  phm, 
mod  to  be  prepared  with  genend  estimates  as  tti  the  cust.  Our 
mrehiteot,  of  course,  was  punctual  U)  the  appiintment,  and  while 
^waiting  the  meeting  of  the  council  engsigea  in  cmversatiou  with 
aeverai  of  the  meml)ers.  Being  auxiinis  to  ascei-tjiin  their  senti- 
ment*, he  aakal  their  opinion:  one  thought  it  a  very  fine  design; 
siiothen  that  it  must  cost  a  great  ileal  of  mouey;  but  none  would 
venture  t<>  pronounce  that  it  was  a  dcHiriiblt*  and  executable 
project.  At  length  the  council  met,  and  the  nnwt  vehement 
objectio3is  were  taken  to  the  idea;  the  priucijml  one  being,  to  its 
vpat  oofit.  At  length  the  chief  minist^^r  said,  "It  rs  the  wash  of 
th  "  1  ^r."  These  words  at  once  admed  the  storm,  like  oil 
p  n  the   wiivea;  not  a  dissentient  was   heai^;  majiy 

i^  r  voices   in   prmue   of  the   noble   conception  of  the 

E;  lid  the  immense  talent  of  the  firchitect;  anii  the  requi- 

fiiu  .i^ii..  iis  no  longer  forming  any  nKstacle,  the  design  was 
apprtn  e<l,  ixnd  ordered  fi>r  execution,  with  the  uecessaiy  fimds, 

1   *L,  not  fit  the  moment  cjdl  to  mind  any  verv  hii*ge  public 
b  >i\B.  Visconti  has  ei*ecU?d  at  Parib;  Wt  the  inonu- 

fir  in  the  Rue  Richelieu;  the  fountidn  on  the  site  of 

the  old  Oij^ra  Place  Louvoia;  the  noble  fountain  of  the  Place  S. 
Suiplce  with  the  sedent  stjitues  of  the  four  great  Doctors  of  the 
Qi&Uicazi  church  i  a  fine  facade  at  the  angle  of  two  streets  in  the 


Rue  Neuve  dea  Petite  Chiunua;  and  lastly,  the  tomb  of  the 
Emperor  Napolettn  under  the  Dome  of  the  Invalides,  attest  the 
fertde  imagination,  originality;  knowledge,  and  taiite  of  Visconti, 
and  doubtless  contributed  t^:*  irulicAte  to  Louis  Napoleon  one 
capable  of  reiUising  the  noblest  projects  in  his  art. 

In  October  hist  I  experienced  many  marked  attentions  from 
our  ix>lle^igue,  due  doubuess  to  the  |M:>8ition  I  hold  ami>ng  you  tm 
your  Foreign  SecreUiry.  He  received  me  at  his  house,  and  I 
must  own  that  his  reception-rtKuus  dispkyed  retinement  and 
elegance  superior  to  any  other  private  residence  in  Pjiris.  The 
furniture  was  of  a  supero  description,  and  fidl-sized  cheifonuieres 
of  bhick  ebtjny  with  glazed  fronts  0(>ntAined  most  exquisite 
eiiainels  of  various  sizes,  dishes  and  vases  of  Raphael  and  Lucca 
della  Eobbia  ware,  or  china  of  the  revival;  there  wei*e  fine 
bn>ni!eH  and  choice  |iictui*eB:  in  fact,  one  Beemed  to  breathe  an 
atmosphere  of  art,  evidencing  tlie  host  a  man  of  retiued  taiite,and 
one  wno  possessecl  a  jierfect  discriminating  i^lish  for  all  the  arte. 

He  was  heir  to  a  great  Euroj>ean  name,  one  of  a  family  dia* 
tinguished  for  archseological  learning,  and  has  nobly  maintainetl 
the  reputation  of  his  anceatL»ra.  His  f>f?rsonal  presence  did  not 
seem  to  indicate  the  nfd>le  qu/dities  within  him;  but  his  exulted 
gt^nius,  his  simple,  unaffected  manners,  his  cordud  address,  hts 
loyal  anil  geni*rf>us  sentiments,  were  the  ctunfiilence,  the  esteem, 
and  adniinition  of  all  who  were  admitted  to  his  friendship,  I 
need  hanlly  say  how  highly  he  valued  the  gratifying  compliment 
paid  him  by  this  Institute  in  electing  him  an  honorary  member. 
He  entrusted  me  for  presentation  with  a  copy  of  the  work 
showing  his  design  for  the  completion  of  the  Louvre,  inscriWl 
with  his  own  hand,  and,  at  my  request,  has  sent  you  fiill-^ized 
drawings  of  certain  irt^n  girders  for  the  floors,  one  of  70  feet  span, 
whicli  he  purposed  employing.  At  some  future  time  I  may 
perhaps  give  a  history^  f>f  the  Louvre  and  Tuilleriea,  note  tlie 
various  projects  for  their  union,  describe  that  of  our  lamented 
colleague,  and  explain  some  points  of  ingenious  construction  in 
the  floors. 

On  the  4th  idt.  his  remains  were  deposited  in  Pere  la  Chaise, 
followed  bv  one  of  the  carriage«  of  the  Enii>eri>r,  and  attended  by 
many  ministers  of  State  and  noble  functionai'iea,  the  leailing  men 
in  science,  literatm^e,  and  the  tine  arts;  his  pall  borne  by  the 
most  distingiushed  men  in  Fni-nce,  and  aceompanied  by  the  tears 
and  remrets  of  several  hundred  workmen,  who  felt  that  they  had 
lost  indeed  a  noble  leader.  Tlie  htng  Ime  «tf  streets  which  led  to 
the  cemetery  al)onnde<l  iK^tli  testimonies  of  resjiect  to  the  memory 
of  this  great  man.  And  a  minister  of  State,  the  perpetual 
Secretary  of  the  Academy  of  Fine  Arts,  our  colleague,  Mons. 
Caristie,  Mons.  Rohault  de  Fleury,  and  Mons.  le  Bai*on  Paul  d© 
Richemont  successively  addressed  the  thousands  assembled,  as  did 
also  our  Honomr)'  and  CorreajKinding  Member,  M.  Hittt>i'ff,  from 
whose  tcniching  discourse  I  borrow  a  few  sentences,  which  seem 

Jieneiratetl  with  a  du'e  appreciation  of  the  character  of  his  ool- 
eague  and  friend. 

"The  loss,"  said  M.  Hittorff,  "of  an  artist,  who  united  the 
highest  faculties  of  the  miud  to  the  no  less  noble  qualitiea  of  ths 
heart,  is  atHicting  to  those  who  were  privileged  to  p<ja»es8  the 
opportunities  of  appreciating  in  him  trnj^e  high  natural  gilts. 
But  when,  as  now,  this  artist  is  carried  otf  in  the  midst  of  the 
m»ist  impoilant  works,  at  the  moment  w^hen  he  might  natm^y  look 
forward — as  we  all  might — to  their  happy  et»nu>letaon  and  glorious 
success,  this  loss  is  no  longer  a  mere  lamlly  bereavement,  it  is  a 
public  adamity.  Certainly,  in  the  immense  and  grantlioae  work 
which  fell  to  the  lot  of  Visconti,  it  required,  in  a«ldition  to  the 
conception  of  the  arcliitect,  a  rare  (x^mbination  of  circumataoees 
to  carry  up,  in  les^s  than  two  years,  that  which  haii  occupied  nearly 
half  a  century  imder  the  greatest  of  our  kings;  it  requii'ed  still 
more  t<i  know  lu»w,  iia  did  our  friend,  by  incessant  acti^Hty — by  a 
rapid  coup  fftril — by  a  iliacernment  as  prompt  as  just,  t<.»  render 
available  all  those  precious  elements,  and  to  organise  an  army,  as 
it  were,  of  able  and  intelligent  assistants  and  ai-tificers  to  carry 
out  the  work. 

*^The  head  of  tlie  State  was  doubtleas  glad  to  connect  Ids  name 
with  tlie  oompletion  of  the  finest  palace  in  tlie  world,  autl  still 
more  to  recall  by  such  a  work,  minds  w^hich  had  too  long  been 
led  astray;  nor  c!i<l  the  architect  peril  his  fair  fame  in  this  sur- 
prising rapidity  of  execution,  which  astoniHhe<l  all  Paris,  and 
excited  the  w^onder  of  those  foreigners  who  flocked  hither.  M. 
Visconti  Ijestowed  the  utmost  (iare  upon  the  soundness  of  the 
construction,  as  upon  the  exquisite  beauty  of  tlie  design.  These 
incessant  occupations  and  flattering  combination  of  circumstjinces 
did  not  at  all  alter  the  natural  chaiucter  of  our  friend.    Although 
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nntitrallT  awmre  of  hia  own  capacityt  snrrotinded  hj  numemtiB 
gifla  of  fortune^  rai^d  to  the  enviable  position  of  architect  to  hia 
Emp^rnr^  Member  of  the  InKtitut-e  of  France,  President  of  ttie 
C^ntnil  S<Knety  of  Anihit^cta,  nothing  altered  the  constant 
nmenitv  of  hia  character;  he  was  still  the  same  unaffected,  modest 
man,  afways  ready  to  oblige,  and  ever  diBpoeed  to  recogniae  tlie 
merit  of  others," 

To  Bnch  an  etilogium  it  is  imneceaaary  for  me  to  add  one  word; 
but,  in  conclusion,  I  beg  to  notice  an  iniidvertant  expression 
which  eacaptxl  M.  Buhanlt  de  Fleurv  in  his  address;  it  is  con- 
tained in  these  wortis :  "/if  hag  been  said  with  just  reamn  that  the 
fof«  of  Mons.  Vismnti  w  irreparabi*!*  To  his  fiimily  and  friends 
such  a  bereavement  is  irreparable;  but  you  and  I,  gentlemen, 
must  feel,  that  however  great  this  loss  may  be  to  architecture,  it 
cannot  be  irreparable  t<i  France,  when  i^he  possesses  so  many 
men  of  auch  diritinguidhed  tastes  to  uphold  the  high  rank  which 
ahe  has  attained  in  the  commonwealth  of  the  arts. 


SYSTEM   OF   RAILWAY  TRACTION   DURING   SNOW. 

DuRFNO  the  late  severe  weather  the  apparition  of  sledges  iu  the 
streets  must  have  suggeated  how  easily  n'on  glides  over  a  smooth 
aupfece;  bhA  the  exercise  of  skating,  during  which  a  man  with 
little  miKscular  exertion  glides  over  a  very  considerable  apaoe^  is 
another  proof  of  the  same  fact  According  to  the  present  system, 
ateam-engmes  could  not  draw  a  train  along  rails  coated  with  ioe, 
or  covereil  with  suow,  were  not  gravel  contiriually  dropped  be- 
tween the  two  Burlaces  of  the  wheel  and  the  rail.  Such  an  expe- 
dient as  thii*  cannot  evidently  be  adopted  as  the  definitive  mode 
of  remedying  the  evil  alluded  to. 

But  the  absence  of  the  natural  friction  between  the  wheels  and 
the  rails  is  not  the  only  obstacle  presented  by  the  snow.  The 
greatest  difficulty  arises  from  the  a^'cumidation  of  the  snow  on 
the  railway,  which  obstruction  the  engine  cannot  overcome, 
paralysed  as  it  is  fn:tm  the  above-mentioned  absence  of  friction* 
To  me^t  the  difficulty  it  would  ftcarct*ly  lie  sufficient  t^*  provide 
the  engine  with  irons  acting  like  ploughshai'cs^  for  the  purfx^se  of 
clearing  the  way  as  a  plough  opens  a  furrow;  for  this  exceptional 
service  the  present  engine  will  only  have  its  usual  jwwer,  and 
from  tliia  must  be  subtracted  the  loss  of  friction  occasioned  by 
the  «now  or  ice,  and  this  friction,  be  it  remembered,  results  from 
the  weight  of  the  engine  alone- 

M.  Leguier  has  proposed  a  system  which  he  thinks  will  have 
the  dedred  result,  with  the  athlitioual  advantage  of  relieving  tlie 
m^dinaiy  rails  of  the  exc^^ss  of  weight  which  a  steam-engine 
prseents  over  other  vehicles, 

His  project  cfmsists  iu  a  third  rail  placed  between  the  other 
two,  and  especially  destined  for  traction.  The  moUve-wheela 
would  be  replaced  by  smaller  ones,  working  njjposite  each  oijjer 
in  the  same  horizontal  plane,  and  having  between  them  the 
middle  rail,  on  which  they  would  act  by  turning  like  the  mUers 
of  a  ilatting-maehine  (taminoir). 

It  is  possible,  in  fact,  to  construct  a  special  machine,  with  large 
pistons,  long  moving  bars  {manivelles}  and  very  small  rollers. 
The  power  of  such  an  engine,  provided  with  suitable  means  for 
jiiercing  the  snow  and  throwing  it  on  the  aides  of  the  railwjiy, 
would  only  be  limital  by  the  aiirfJFice  of  the  pistons,  and  the 
solidity  of  the  rail  on  which  the  rollers  wouhl  work.  However, 
for  the  purpose  of  clearing  the  line,  speed  might  be  sacriliceii,  and 
it  is  probable  that  a  machine  of  ordinary  dimeiisioni,  jirovided 
with  roUeni  of  sniail  diameter,  would  possess  suihcient  power  to 
•traffgle  a^inst  an  accumulation  of  snow. 

Hri4guier»  in  submitting  his  plans  to  the  French  Aca<lemy  of 
Sciences,  stated  the  prindpal  advantages  inherent  to  the  system 
of  traction  prop<iaea,  which  would  admit  of  the  engine  being 
divided  into  two  distinct  fmrts,  thus  relieving  the  oixmiary  raiJs, 
audfacilitfiting  the  action  of  the  machinery*  and  genemtor,  isolated 
one  from  the  other. 

[The  novelty  and  advantages  of  M.  L^guier'a  system  of  traction 
might  be  more  apparent,  were  the  description  more  inteUigibK 
His  method  of  tbviding  the  engine  into  two  parts  is  at  present 
inexplicable.  The  idea»  however,  may  give  rise  to  some  more 
valuable  suggestions,  when  it  is  understood.  £j>.] 


PERPETUAL  VENTILATION  OF   THE  GREAT 
PYRAMID    OF   EGYPIL 

By  G.  W,  SMrm .♦ 

This  method  of  sohir  ventilation,  which  has  so  rocentlv  bieu 
applied  in  the  United  States,  is  nevertheless  the  moat  n 

existence;  having  Ijeen  applied  at  least  4000  years  n.  itj 

most  venerable  monument  of  Egypt,  the  great  pyramid  of  Cheop 
(Khoufou   or  Suohis).      In   the   firet  volume  of  Vyse   on 
pyramids  of  Gizen,  a  description  is  given  by  Colonel  Vyae, 
the  operations  for  removing  the  obstructions  from  two  tinr 
apertures  or  tunnela,  which  ascend  from  the  great  chur   '  r  j 

the  centre  of  the  pyramid  to  the  surfiice  in  an  inclinefi 
Thcfcte  had  long  been  conjectured  to  be  ventilators,  an<t  sal 

rubbish  had  been  removed  frum  theni,  the  previous  ci  m  1 1     '  j  n^t  J 
prcH'cd  to  be  ct^rrect.     The  sufibcatLng  mepliitic  air  of  Uiio,  th 
King's  chain Iht,  was  immediately  changed  by  a  rush  of  pure  i ' 
from  without. 

The  manner  by  which  these  air  channels  acteil  when  the 
present  entrance  i^asSt^Lges   were   closed,  has  not   hitherto  been 
explained,  Mr.  Smith  statetl,  by  any  writer  on  these  monumeiilr" 
As  the  mode  of  action  is  extremely  simple  anil  efficient,  and  tli|j 
very  durable  appai*atu8  entirely  self-acting,  requiring  no  attentiQ 
whatever,  being  moreover  in  as  perfect  a  comlitlon  as  on    " 
remot-e  day  when  it  wfis  finiahcfl,  1*20  generations  ago,  it  deaervoi 
our  attention.     An  inspection  of  the  accompanying  diagram  wiU 


exhibit  the  plan  at  a  glance.  A,  B,  C\  shows  the  pyramidj 
in  section  (the  closed  passages  are  not  represented);  D,  the  King'^ 
chamber;  E,  F,  the  north  air  chamiel;  G,  H,  the  i^-nth  Af,^ 
channel,  which  being  more  heated  from  the  sun's  ray 
on  the  south  side  of  the  mass  A,  B,  the  air  will  be  Ic.       :,   -lij 

thus  rarified  wiO  rise  in  it  by  the  pi^sam^  of  the  dense  colu 

in  the  northern  or  cooler  si  tie  of  the  p)Tamid,  tiay  and  night  for^ 
ever. 

During  the  pi^ocess  of  building  the  chamber,  and  matH  the 
extermd  causing  of  the  p}TTunid  was  adde<l,  it  cannot  be  doub 
tliat  the  ac*tion  would  I>e  jjerfect;  but  even  when  caiied,  the  joint 
would  not  be  perfectly  aii^tight,  and  therefore  would  permit  some 
circulation  of  air. 

Recently,  in  Philatlelphia,  advantage  had  been  taken  of  < 
brick  waifs  containing  flues;  the  walls  being  heat-ed  by  the  an 
to  which  they  were  exposed,  rarified  the  air  in  the  flues  wluc 
communicated  at  their  lower  pzntionK  with  the  aiiartments  to  f 
ventilated,  juid  the  ]>lan  htis  been  found,  even  with  thin 
quite  elfectual,  and  was  strongly  recommended  for  adoption  in 
many  places  where  it  might  l>e  applicable. 


BUILDING   IN   BIBMINGHAM. 

The  returns  which  have  been  published,  under  the  Bir 
ham  Improvement  Act,  exhibit,  in  a  remaikable  manner,  i 
expansion  of  the  town— the  consequence  of  its  great  mannf 
turing  and  commercial  activity.     During  the  last  40  years  of  1 
century  tiie  average  incrte'ise  was  608  Louses;  for  the  last  th 
yeiirs  ending  1851,  the  increase  of  houses  was  about  800  per  ye 
The  bst  two  years,  however,  exhibit  a  far  more  extraordin 
and  gratifying  cluuiicter.     For  tlie   1.5  months  ending  March  ] 
year  the  increase  in   liouses   wsis  13020.      The  last  year,  take 
id  together,  from  the  l.^t  of  Jannsn^  to  the  3 1st  of  December  Ifc^ 
shows  an   increase  of  2784   houses,  exclusive  of  warehou 
manufactories,  and  multitudes  of  other  bmldings  springing  up  « 
every  side,  and  invailing  the  agricultural  precmcts  of  Warwick^ 
shii^,   Worcestershire,  and   Staffonlshire.     If  these  were  to 
comprised,  1000  more  might  be  added  to  the  number 
given. 

*  F^per  nftd  before  «ba  Tnoklia  luMitBl*,  V.  3. 


As  the  fubject  of  oarrecrt  surveTB  in  eoniiectioQ  with  sanitary 

id  other  improvements,  and  more  especially  the  lung-promiaed 

nrey  of  Sootlantli  has  been  very  prominently  under  the  cousidera- 
_on  of  goveniment  for  the  la-^t  few  jrearB,  and  as  evej-y  iuionuation 
on  the  subject  must  be  highly  intere«ting  to  the  profession  gene- 
rally, we  have  in  a  fi>rmern\imber  reviewed  and  made  extensive 
extracts  from  *  Ijettera  upon  the  Survey  of  Scotlauil,  by  a  Prac- 
tical Surveyor.*  We  considered  that  tlie  subject  was  treated 
fairly  and  practically  in  these  letters,  and  that  thev  contained 
many  practical  hints  which  might  be  tiimed  to  good  account  in 
«  national  as  well  as  in  a  profeaaional  point  of  view. 

We  have  under»t<:»od,  however,  that  eome  of  the  Ordnance 
S^irvev  authorities  have  comjjlained  that  they  wei-e  treat43d  rather 
harshly  in  the^e  Letters;  but  as  public  men,  conducting  a  purely 
civil  opemtion,  and  at  a  very  great  expense  t«>  the  country,  they 
ought  unt,  in  this  age  of  progress  an<l  inc|uiry,  place  themaelven 
t>eyohd  the  reach  of  fair,  legitimate  criticwm;  and  aa  we  find  it 
extremely  difficult  to  obtain  rt4iable  Information  vipon  the  manner 
in  which  these  great  and  impoi-tant  national  works  are  ccinducted, 
nr  to  arrive  at  Uie  cost  of  any  specific  operation,  we  are  therefore 
Lifipy  to  lay  hold  of  the  materials  within  f>ur  reach. 

<  »tir  columns  are  however  oi>en  to  the  military  as  well  sus  to  the 
©vil  survevnr;  and  a^s  we  are  thoroughly  con vini>e«i  that  publicity 
md  a  aeardvmg  but  fair  criticism  are  the  main  aafeguarda  of  aU 
cnir  public  deT>artmorit«,  we  se«  no  reaaon  why  the  military  sup- 
vevors  !*hould  Ix^  >h>  frisiidioua  as  to  consider  everything  which  ia 
Raid  abo\it  the  iniporumt  public  dutiea  in  which  they  are  engaged^ 
aa  8o  much  pr^onal  itmult  ottered  to  themselveH. 

Tl^ia  aen.'^itive  feelin^j  nniHt  be  the  reiiult  of  their  military  edu- 
cation,  of  the  high-ca>»te  system  which  thev  assume  and  endeavour 
1 1  Tien^*-t>Lite  by  the  impissable  ban-ier  which  they  place  between 
t^  anifthe  operatives,  or  rather  machines  («  la  YoUand), 

^^  -  employ,  and  u|xin  which  the  execution  of  the  whole 

of  llwit  ui)enitions  must  nece^*aarily  depeml  If  civil  engineers 
were  as  much  annoyed  at  the  fair  criticism  of  their  various  works 
110  military  engineers  appear  to  be,  they  would  be  deprived  of 
many  v:il«able  hints  which  at  present  they  freouently  turn  to 
Tt?rr*gotKl  ac">>unt  in  the  improvement  of  their  aubsequent  ojiera- 
tious;  which  is  much  better  th^m  to  stand  still  in  an  age  of 
j^ntic  and  rapid  improvement 

^Tiose  who  are  acquninte^l  with  the  progress  of  science  in 
land  must  be  aware,  that  when  the  jmrvey  of  Ireland  was 
fadOliienceii  in  1H24,  the  details  of  extensive  surveys  were  but 
Y«rT  imperfectly  imderstood,  and  it  would  have  been  no  dis- 
paragement to  the  oondnctors  of  that  extensive  operation  if  they 
iad  commenced  by  experimenting  upoti  the  best  mode  of  con- 
ducting BO  complex  an  operation,  and  not  to  have  proceeded 
further  than  mere  experiment  until  the  Commiiwioner  of  Valua- 
tion hflwi  ascertfiinetl  c<»rrectly  and  stated  explicitly  what  docu- 
menti  he  retiuired  to  l>e  mipnlie^l  with,  and  the  degree  of  accuracy, 
Srhich  vrm  mdinpeuHable;  but  instead  of  this,  CoL  Colby,  who 

lid  hnvp  had  no   previfuis   knowledge   of  extensive  detailed 
.tes,  in  bin  letter  of  the  <^th  May,  lH4n,  that  he  "corn- 
ij,  taflk  by  dniwing  up  a  code  of  instmctionH," 

>%  liHt  would  be  thought  of  George  Stepheufw^n  if,  before 
he  had  constructed  the  first  railway  in  Enirhuid,  he  had 
«*  ,<l  the  task  by  drawing  up  a  cotle  of  iuHtructinna,*' 

lid  lie  binding  ujx^n  the  profession  for  all  time  to 
c-i  I'  ^i.id  thij»  V*-!!  the  cfu^e,  the  veiy  imjMjrtant  improve- 
ment-R  in  bn'lLr'VM,  vi:tditrts,  and  other  important  works  connecte«l 
with  niilwavs  and  railway  machinery,  c*^uld  not  have  been 
effected.  Thi8  Hubonlinate  'action  prmiuces  a  pfinilvsing  influence 
upon  the  mind,  the  very  essence  of  which  is  frealom  of  action, 
and  without  which  it«\aneii  powers  am  never  lie  develo|>ed. 
Pr<»|frefl8  is  unquestionably  the  supreme  law  of  the  soul;  but 
without  the  freedom  of  thought  and  action,  this  progress  cannci 
take  pl;u-e. 

>^  being  prepared  by  the  Treasury,  and 
^.  »u  the  final  decision  of  the  government 

11  i-m!  ouestiou   of  the  scales  at  which   the 

,,  1  for  tiie  future  be  et^nstructed,  are  not  yet 

],  ,  \\^»  will  at  present  simply  ii«Hvert  to  a  few  of 

X\  ent  and  most  important  |Kunts  contained  in  the 

liepin  M  Mir  ot^lcct  Committee  on  the  Oninfince  Survey  of  Scot- 
land,  and  the  correspondence  between  the  IVettaury  aiid  the 
l>T.  >..-..,...»  iQ  reference  to  the  recommendations  ecmtained  in  the 
jH  rt,  oi-dered  by  the  House  of  Commons  to  be  printed, 

2-,.,  ..  ^.,  1652, 


The  above  report,  like  all  other  "Blue-Books,''  contains  mticb 
valuable  information,  with  an  immense  m&as  of  mere  twaddle. 
Select  committees,  narticularly  on  scientifio  snl^ecta,  appear  to 
be  at  a  very  great  loss  in  not'  being  able  pro|>er]y  to  shape  their 
qnestions  so  as  to  elicit  the  truth  from  a  reluctant  witnasg,  or  a 
witness  who  in  determined  to  support  certain  preconceived  viewi 
and  opinions.  Another  hindrance  to  the  nroductian  of  a  clear 
consecutive  train  of  evidence,  and  a  canse  of  much  embarrBasDKmt 
to  a  witness,  is  the  mode  of  examination  pursued  by  the  oom^ 
mittee.  One  member,  probably  the  chairman^  may  take  a  witness 
consecutively  through  tne  greater  part  of  the  subject  under  inves- 
tigation witii  tolerable  success,  but  upon  the  slightest  pause 
being  made  in  the  proceedings,  anotlier  member  chimes  iu«  and 
aaks  a  question  prttbably  unconnected  with  the  subject  altogetJier, 
or  a  question  that  had  \>een  previously  sinswered  over  ana  over 
again,  and  quite  out  of  the  former  line  of  examination* 

Honourable  members  are  fi'equenUy  pkoed  upon  a  committee 
in  consequence  of  entertaining  antagonistic  opinions  upon  tlie 
subject  aoriut  t<)  fc>e  investigated.  Tliis  circumstance,  not  unfre- 
quently  and  not  unnatundly,  results  in  the  highly  objectionable 
prac!tice  of  leading  questions  being  very  much  indulged  in.  In 
s^ime  ctu»es,  one  would  suppose  that  the  committee  were  composed 
of  two  batches  of  hostile  lawyem,  endeavouring  to  make  the 
moH  and  the  ieaH  of  each  witness  who  came  before  them,  and 
acting  without  the  control  of  a  presiding  judge. 

Much  has  been  said  by  seveiul  witneflaes  respecting  the  appli- 
cability of  the  H-inch  map  of  Ireland  for  parliamentary  deposit  in 
the  case  of  railway  bills.  The  atlvocatew  of  the  Ordnance  6-inch 
maps  have  very  much  exaggerated  their  utility  for  railway  pui> 
poses,  and  prol»ably  they  Iiave  been  somewhat  depredated  by 
other  witnesses. 

It  is  well  known  to  ndlway  engineers  and  surveyors,  that  the 
most  imperfect,  rubbishy  plans  and  sections  of  proposed  railways 
will,  if  Ufwppo9€d,  pass  a  Committee  on  Standing  Ortlers  without 
any  objections  being  made  to  tlieiu;  and  we  do  not  recollect  a 
single  instanoe  in  which  there  has  been  a  well-contested  opjiosi- 
tion  to  an  Irish  railway  bill  on  Stantiing  Orders.  By  an  op|>o8i- 
tion  on  Standing  Orders,  plans,  and  more  parti cul a  '  •  ns, 

ai*e  rig»jrr>usly  tested;  but  as  respects  plann,  the  al^  iiiit 

can  be  !%U8taLned  on  Standing  OnJers  are  more  tt-LiiiJnvu  ihroi 
real.  For  example,  the  Staniling  Orders  require  that  &\'ery  field 
or  incloaure  shfill  aji[>ear  on  the  map,  and  be  described  by  a 
reference  number,  but  a  field  containing  twenty  acres  in  area 
may  be  delineated  on  the  map  of  the  same  sise  as  a  field  contain^ 
ing  half  that  area,  and  no  allegation  upn^n  the  subject  could  be 
sustained;  so  that  even  to  pass  Standing  Oniers  against  a  strong 
opposition  would  be  no  proof  of  the  accuracy  m  the  map  for 
valuation  and  other  imfxjrtant  puqxjses. 

It  must  also  be  obsen^e^l,  that  6  inches  to  a  mile  is  not  a  sulH- 
ciently  large  scale  to  obviate  the  necessity  of  aupplemental  plans 
on  a  Larj^er  sc^le,  as  the  StajnUng  Orders  require  that  "an 
en  Imaged  plan  aha  II  be  ailded  of  any  build  in  g-yanl,  courtyanl,  or 
land  within  the  curtilage  of  any  building,  or  of  any  ground  culti- 
vated as  a  gardeji,  either  in  the  line  of  the  pniposed  work  or 
indudeil  within  the  limits  of  the  said  deviation,  upon  a  scale  of 
not  less  than  a  f-inch  to  every  KM)  feet.** 

In  a  derwely-fM^piilatetl  country,  where  the  tenements  are  small 
and  the  hi^usesi  and  cc>ttiiges  numerous,  these  supplemental  maps 
would  embrace  a  veiy  conrtitlemble  extent  of  the  whole  line  of 
railway,  and  \\a  thev  must  be  engraved  or  litbogniphed,  the  time 
and  ex(>en3e  saved  by  the  use  of  the  6-inch  Ordnance  maps  would 
be  v«ry  inconsiderable. 

The'f>-inch  Oixlnance  sheete,  with  section  and  enlarged  plans 
detfiched,  make  a  very  inconvenient  mass  of  documents  to  refer 
tt»;  and  in  carrying  an  opposed  bill  thrr»ngh  i^iarliament^,  forty  or 
fifty  copies  would  be  retiuire«i  for  engineers,  land  valuers,  solici- 
tctrs,  counsel,  &c.,  it  is  tlierefore  found  to  be  more  convenient,  if 
not  less  expensive,  tt*  have  the  whole  plan  lithographed,  upon  a 
scale  which  would  not  require  additional  enlargerl  plana. 

Tlic  great  stress  which  has  l»eeu  laid  ujMin  the  applicability  of 
the  Ordnance  6-inch  map  of  Ireland  Uy  railway  niirposes  affonis 
another  strong  proof  of  the  great  length  to  wliicn  puffing  can  be 
carried  in  tiie  present  Bpecul.itive  age. 

The  question  has  frequently  been  asked  by  tlie  committee, 
whether  the  survey  could  not  be  **  drawn  in  the  iKx^ks  of  the 
Ordn;inct?  on  the  ti-inch  scale"  for  future  rffeiH>nce,  and  only  j>ul»- 
lishefl  on  the  1-inch  acfde?  These  questions  were  put  ^md 
answered  in  such  a  nuinner  as  to  convey  a  very  confused  impres- 
sion of  what  was  really  meant  by  the  committee  or  their  \i'it- 
neeses.    The  committee  appear  to  confound  the  survey  made  in 
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the  field — tlmt  ia,  the  results  of  the  TMiotts  meaatirenieats  made 
on  the  p-ound  ajid  entered  in  a  book — with  the  o]^mtioii  of  trans- 
ferring those  measurementa  to  paper,  so  as  to  construct  a  map  or 
plan^  which  map  or  plan  may  be  constnietoi  on  any  required 
scale;  but  the  fieM-notea,  abstractedly  considered,  can  have  no 
reference  to  scale.  It  is  true,  that  in  taking  field-notes  for  a  map 
to  be  ciDnatnicted  on  a  acale  of  1  inch  to  a  mile,  th<iHe  objects  only 
would  be  stirveyed  and  entered  in  the  field-notes  which  could  be 
drawn  nptm  a  map  of  the  required  scale;  and  the  larger  the 
fecale  at  which  the  map  ia  to  tie  drawn,  the  mrire  accurately 
should  the  measurements  be  made  on  the  ground,  and  the  greater 
the  number  of  objects  would  l)e  inserted  in  the  field-notea. 

If  the  committt?e  had  an  idea  that  the  field-notea  could  embrace 
nil  the  detail  which  is  generally  shown  upon  a  6-tneA  map,  and 
only  those  portions  of  the  notes  laid  down  tiiK>n  paper  which  it 
would  be  desirable  to  exhibit  upon  a  l-inch  map,  reserving  the 
great  mass  of  detail  to  be  laid  down  on  the  f>-inch  at  some  future 
period:  nothing  can  Im?  more  fiilhicious.  It  \»  quite  bml  enough 
at  preaent,  when  one  man  is  measuring  lines  in  Glentiit  or  Glen- 
more,  or  some  of  the  mountain  district'*  of  Scotland,  and  another 
man,  who  has  probably  never  stretched  a  chain  in  his  life,  laying 
down  the  work  in  Southampton. 

The  confused  notions  which  the  committee  appear  to  have  had 
on  this  subject  is  not  in  itself  of  much  im|>ortaiice,  but  it  allowed 
them  to  be  led  astray  when  the  subject  of  the  Admiiulty  Coast 
Surveys  came  to  be  discuasctl,  and  it  aflfbrded  the  advocates  of 
the  6-inch  scale  an  imfair  advantage  in  the  investigation. 

Can  any  im prejudiced  person,  at  all  ac(|uainted  with  the  subject, 
carefully  rea4:l  over  jjaragrapha  1429  to  1451,  and  1458  of  Captain 
YollanJ'a  evidence  upon  the  subject  of  Admiral tjr  charts,  without 
arriving  at  the  conclusion  that  these  para-graphs  exhibit  an 
admirable  specimen  of  what  lawyers  call  **  fencing?" 

Such  is  generally  the  result,  even  with  the  most  honourable 
men,  when  determine*!  to  advocate,  at  all  hazards,  any  precon- 
ceived opinions.     Take  for  example  : 

1429,  "The  (me-inch  map  of  the  western  coast  of  Scotland 
would  not  be  sufficient  to  enable  the  Admiralty  surveyors  to  put 
in  their  coast  line  from  it" 

1437*  "With  regani  to  the  cciast,  what  is  the  scale  the  Admi- 
ral ty  are  going  our — "I  think  under haif-an-inch  to  a  mile.*' 

143.SL  "^Vituld  not  t!ie  scide  of  two  inches  to  a  mile  be  sufficient 
for  all  the  purrioses  of  an  Admiralty  cliart^j  and  might  they  not 
survey  the  harbours  on  the  large  acfile  in  the  same  ufiy  as  you 
imrvey  the  towtis  upon  the  large  scale  f- — " PraeticfiU^,  not^ 

1444.  **Do  you  know  the  scale  to  which  they  make  their  maps 
as  to  the  soundings  in  the  inland  navigations?" — **They  are 
stated  to  vary  from  three  to  twelve  inches  a  mtfe,'* 

144i3.  "  Woidd  your  six-inch  siu"vey  do  away  with  the  necesaity 
of  the  Admiralty  making  a  further  Burvey  ?" — "An  accurate  six- 
inch  survey,  if  enlargett  to  a  scale  of  twelve  inches  to  a  mile, 
would  be  more  accurate  than  any  nautical  surveyor  can  survey  it, 
with  the  meAns  at  his  disposal," 

1446.  '*lf  an  accurate  map,  drawn  to  a  flrAnch  scale  oould  be 
enlarged  to  tweh)e  inchett,  would  there  be  any  difliculty  in  enlarg- 
ing a  two-inch  map  to  fkfour-mchV' — *'The  nature  of  the  8ur\'ey 
for  atwo-inch  scale  and  a  six-inch  sode  are  essentially  different." 

This  answer  is  a  mere  evasion  of  a  very  plain  and  pointed 
question.  K  an  acute  hiwyer  hiwl  the  handling  of  a  "witness  of 
Uila  description,  he  would  soon  impale  him  uiM>n  the  horns 
of  a  dilemnm,  from  which  he  would  not  very  easily  nor  very 
honourably  extricate  Irimself 

1470.  Answer,  —  *'If  a  one-inch  map  of  Scotland  alone  were 
required,  I  think  it  might  l)e  made  with  the  accuracy  that  tluit 
scale  admits  of — i>robably  at  one-third  of  the  other;  but  that  wtU 
invdve  the  throwing  <>verboard  of  the  surveys  of  all  large  town*; 
because  the  triangidation  that  suffices  for  a  survey  of  two  inches 
to  a  mile  will  be  entirely  insufficient  for  a  survey  of  a  scale  of 
sixty  inches  to  a  mile,  or  even  the  mipplytng  of  poiiUt  if  they  were 
asked  for  by  the  Admiralty  surveyor/* 

This  is  not  simply  fencing  in  favour  of  the  six-inch  map,  but  it 
is  absolutely  contrary  to  the  facts  of  the  case,  and  calculated  tn 
mislead  the  committee,  whether  intentionally  or  not  we  do  not 
jiretend  to  say;  we  would  be  sorry  to  suppose  it  was,  bitt  most 
assuredly  the  government  have  a  right  t0  better  treatment  from 
their  own  witnesses.  As  Capt*  yoDand  states  to  the  committee 
that  he  is  the  "executive  officer  at  the  head-ouarter  office  at 
Southamjiton,**  we  must  charitably  suppose  tnat  he  is  well 
acauainted  with  the  whole  modus  operandi  of  the  survey,  and 
wdl  qualified  to  direct  the  committee  in  their  important  investi- 


gation*   He  might  therefore  have  said,  and  with  gref»t  tnith, 
that  to  give  up  the  sbe-inch  scale  and  to  iidopt  the  om  a  J 

for  the  survey  of  Scotland,  will  nat  involve  the  thro, 
board  of  the  san'^eys  of  till  or  of  any  large  towns,  nor  will  it  Lhruw 
any  impediment  in  our  way  in  supplying  any  nximber  of  points 
to  the  Admiralty  suiweyora    To  come  from  the  mx-iucht  or  frtim 
the  one- inch  to  the  five  or  the  ten  feet  to  the  mUe^  is  only  a 
matter  of  degree,  and  involves  no  more  difficulty  in  tbe  one  casi^ 
than  in  the  other j  for  in  surveying  the  rural  districts  on  the  six^ 
inch  or  any  other  scale  we  athipt  tlie  number  of  fixed  trigono*' 
metrical  points  to  the  amount  of  detail  to  be  surveyed.     In  an 
open  mountainous  district,  the  fixed  p>int8  may  be  two  or  three 
milefl  apjirt,  but  in  a  closely-cultivated  district  "they  will  only  be 
about  one  mile  from  each*  other.    And  with  respect  to  towns, 
we  simply  increiase  the  number  of  points  in  the  same  way,  and 
with  very  little  additional  ti*ouble,  from  this  circumstonoe :  that 
in  a  town  there  are  a  great  number  of  nutiu^  objects,  as  church- 
spires,  towers,  turrets,  flag-statf^,  factory  chimneys,  &c;  and  an 
observer  perched  upon  the  top  of  a  ui  nun  tain  in  the  neighbour- 
hood of  a  town  can  never  prevail  upon  hiiUHelf,  when  sweeping 
his  telescope  rouml  the  horizon,  to  patss  over  a  well-defined,  per^ 
manent  object  w-ith{)ut  reconling   its  bearing.     We  doubua 
require  the  ^Kjints  to  be  more  numerf>us  in  a  t*:»wn  than  in 
open  oountrj%  but  this  woidtl  lje  the  case  if  the  sun'ey  of 
town  was  to  be  laid  down  on  the  same  scale  im  tbe  surround 
country. 

And  in  reference  to  the  Admiralty,  we  can  very  easily,  withoa 
much  adthtiomd  ti\suble  or  ex|)ense  to  the  Orduanoe,  give  th 
Adm^iralty  surveyors  much  moi-e  assistanoe  than  we  have  everl 
given  them  before.  We  can  request  the  Hydrf*gnipher  to  the 
Admiralty  to  fiirnifih  the  OrdmiUoe  with  a  Btat*iment  of  the 
scales  at  whidi  be  will  require  the  coast-line  to  lie  constructed^ 
and  also  the  several  inland  miWgatioua  in  connectiim  with  th« 
whule  kinjjdom:  we  wOl  then  increase  the  number  of  rH>inta  i| ' 
those  portions  when;!  a  large  scale  ia  required,  and  luso  giv 
dirt^ctiouH  to  the  field  surveyor  to  niiike  more  minute  measure- 
ments f)f  tho««*  j)ortiona;  anA  this  will  emible  us  to  supply  the 
Admiralty  with  plotttjil  plaua  for  the  basis  of  their  importail^~ 
operations,  which  will  be  superior  tc»  reductions  or  enlai'gemeQl 

We  are  aware  tlmt  at  pi'esent  the  Admiralty  sur\''eyora  laboQ 
under   very   gi-eat   tlisad vantages   in   consequence   of  Ijeing* 
advance  of  the   Urduauc^j;  iudeeil,   they  are  thrown  almost  i 
much  upon  their  owti  n^suurces  with  i-esjiect  U»  the  Coast  Surra 
of  Scotland  as  if  they  wen?  surveying  the  coast  of  New  7 
or  the  Feejee  Islands,  and  that  no  efiicient  body  of 
surveyors  existed. 

This  we  can  very  easily  remedy,  irrespective  of  the  pending 
queHtion  of  scale,  as  we  have  our  primary  triangulation  com- 
pleted  fi>r  the  whole  kingtlom^  We  can  pn>duce  a  survey  of  t*  ' 
whole  of  tlie  coast  line  at  probably  one-teuth  of  the  ex])ense  ,_, 
which  the  Admiralty  surveyor  can  execute  the  same  work  much 
more  impci4ectly;  and  as  we  reaUg  belong  to  the  same  govern- 
ment, and  that  both  departments  are  \mii\  out  of  the  same  t&xe 
perhaps  thi^  might  be  a  good  practical  view  to  take  cf 
subjecL 

We  will  say  no  more  about  the  Heport  on  the  Scotch  survey  at 
present,  as  we  will  ha\'e  to  advert  to  it  again  in  connection  wit* 
contouring,  imd  prctbably  the  valuation  of  lan<l     But  apropos^  % 
any  of  our  numen:>ua  scientific  rt^idera  inform  us  what  has 
come  of  Captain  YolL'Uifl/^ — he  aj>j>ejiitKl  to  be  the  great  gun  at  1 
time  of  the  sitting  of  the  Crommittee.     la  it  piisaiblt;  that  he  f 
stepping  LD  front  of  his  cbief ;  or  litkA  he  comntitted  the  \ 
donable  sin  of  knowing  more  about  the  matter  than  those  alxyWil 
him  in  the  graduat*jd  scale  of  rank,  which  also  regulates  Uie 
gratiuated  scale  of  knowledge?    It  apiiears,  at  all  events,  liiat  he 
is  ?M?»  effi,  as  far  vis  the  recent  investigations  are  concerned , 

Tlie  result  of  the  deliberations  of  the  Committee  has  long  been 
before  the  public: 

1,  ^  That  the  six*inch  scale  be  abandoned. 

2.  "  That  the  system  of  contouring  be  abandoned* 

3.  "  That  the  survey  and  piotthig  on  the  two-inch  scale  be  pro- 
ceeded with  as  rapidly  as  is  consistent  with  accmracy,  with  a  i  ' 
to  the  publication  within  ten  years  of  a  one-inch  map,  shaded 
engraved  in  a  manner  similar  to  the  Oixlnanoe  one-inch  mftp 
England,  with  as  many  elevations  as  jxissible  giv^n  in  figures. 

4,  **  That  the  survey  be  proceeded  with  steadily  from  aouth  to"' 
north,  as  was  the  origiiiHl  intention.** 

The  oonmiunication  of  the  above  decision  of  the  Select  Com- 
mittee to  the  Ordnance  threw  the  survey  authorities  intc«  oosi- 
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wtdJ    kfifiwing  that  80   the  present  geDeraticm    of 
'  been  meohjuiicaUy  instructed  in  the 
liS    into  which   the  execution  of  the 
-uicn   survey    \^  uivnietl,   a   more   iiiteUtictu:*!  claaa  of  iudi- 
I  must  of  necessity  Ih?  sought  for  to  execute  with  rapidity 
I  Mceimcy  on  artiaticiilly  tiui^her]  oue-iiich  map  of  Sc<:>tland. 
►  Tim  crisis  of  the  aiikir  pro^Iuceil  a  letter  fruru  CNjlonel  Hall,  in 
bich  the  moflt  remF^'l-''^^^'"   t  •  ■•n,  f.  jj^  j^  ailuaion  to  Lord  Lang- 
Jle'e  btt«r  of  thtj  1B48,  in  which  his  lordship 

HiixuerateB  various  u  .:.    .  Lccurate  n)BL|)(a  on  a  larg^  acale 

Cmxi  be  applied;  such  for  eiiuuple,  as  the  purptiBea  of  "the  poor* 
ktw  tithe  ajmmutatiany  parodmU  asseaimienU^  sanitary  ptirpotei^  the 
regi*traiian  of  deeds^  or  asaui-ance«  of  land,  show  only  some  of 
the  majiy  grteat  and  important  purpo«*e8  for  which  good  and  accu- 
rate public  maps  are  required/' 

Colonel  Holt  must  have  been  aware  that  the  si^c-inch  map  is 
altogether  inapplicable  to  the  various  purpoees  which  Lord  Lang- 
dale  tfikumeratea,  and  that  they  can  only  be  carried  out  by  an 
accimte  map  constructs!  on  a  scale  of  tweuty-tive  or  twenty-six 
inches  to  a  mile.  C'oloijel  HaD  may,  no  doubts  have  been  led 
afllmy  by  the  CommisHioiier  of  Valuation  in  Ireland,  attempting 
tiie  gtoos  atNiiirdity  of  making  a  tenemeot  valuation  uftOQ  the  im- 
fw**^"'**^  .i..f;i  aupplietl  by  a  six-inch  map. 

ions  of  ci\il  engiutn^rs  ujxm  the  decision  of  the  Select 
C :._.„,...-^  were  also  Bolicite<l  by  the  Btirvey  authorities,  but  as 
the  letters  requesting  those  opinions  are  not  given  in  the  corre- 
spondence we  hare  no  nie(iD?«  of  aaeertainiug  how  the  pro^M:»8ition 
waa  put*  The  answers  would  api>eAi^  t-<»  itnply  Uiat  the  question 
was  as  between  the  six-inch  and  the  one-inch,  and  not  between 
the  idx'inch  and  a  larger  and  a  more  efficient  sc&le« 

Wf^  nrt:-,  however,  very  niuc;h  surprised  to  find  Mr.  Vignoles  so 
11  tising  an  advocate  for  contrairiiig,  as  we  are  aware  that 

i."  lion  of  a  line  of  railway  (in  which  oj>eratii>ii  we  con* 

aider  inni  seeond  to  no  engineer  of  the  day)  he  employs  a  very 
efficient  nystem  of  surface  levels,  which,  in  his  ovra  pi-actice  at 
leMt,  he  evidently  prefers.  It  is  veiy  true  this  gentleman  was 
writing  in  "  great  hfwte,"  as  he  was  taking  his  **  def»artnre  for 
Bussia  to  meet  the  Emperor  and  the  Afinitttet  of  PMk  WorktP 
He  bad  also  some  business  to  transact  witli  ''  the  great  eclipse 
of  the  enn  on  the  centra!  line  of  shadow  at  Oomau."  These  and 
many  other  impirUmt  matters  contained  in  the  letter^  and  not 
bearing  very  directly  U|>on  the  ons-inch  or  the  gix-inch  scales, 
must,  to  any  reasonable  critic,  be  a  sufficient  apology  for  any  ap- 
parent discrepancy  between  practice  and  theory* 


ON  RAILWAY   TURNTABLES. 

By  Samuel  Lloyd,  Jun.,  of  Wedneabury. 

[Fnper  read  at  the  Institution  ofMechankai  Engineer^.] 

lit  the  Ci>a'^truction  of  turn  tables,  three  lea<iing  principles  have 
>^>eeu  followed;  either  the  iKsariug  ht\s  l:»een  ou  the  eeiitre  only, 
with  no  btfarings  at  the  ciroamfenjiicf ,  or  \\ith  l»ejxriugs  at  the  cii- 
cumference  and  none  at  the  centie;  or  a  c^iUibinatiou  of  theHe  two 
UirM^  1  \inM  been  ailopted  by  allowing  the  weight  to  rest  in  part 
II ;  litre,  and  in  part  upon  the  beaiings  or  roDers  at  the 

eji  loe;  this  hwt  ct»nstructiotJ  htm  been  most  frei]uently 

jukfUUid,  Most  of  the  t unit! dries  tirst  laid  down  on  railways  wwi'e 
Djade  to  rest  on  fixed  i*ollei*a,  fur  the  sake  of  economy;  but 
although  fixed-roller  turntables  ai'e  the  cheaj>e8t  kind  In  first 
0»tt,  and  were  much  ustid  on  the  first  railways  nwiije,  Ijve-roUer 
til  '  "  Ijeen  geuendly  adopted  latt^^rly,  from  tht^  greater eaae 
V-  they  turn ; — as  in  the  fixed-rolfcr  turntii i>Ie  the  weight 

beiirri  on  ui»i  axle  of  the  roller,  prwlucing  nibbing  friction,  but  in 
the  live-roller  Uible  it  l>eiu'a  upon  tha  ciivumlerence  of  the  roUer, 
proilucing  vnly  a  roUin^'  action  witiiout  iiny  rubbing  friction 
except  in  the  guiding  rmg.  S<^me  fixed-roller  turntables  have 
bowever  of  late  been  constrnctetl  with  mudi  lai'ger  rollers 
tlum  thiise  foraierly  used,  which  has  the  effect  of  jjei-eeptibly 
lessening  tlie  friction;  but  these  tables  seldom  cttntinue  long 
ill  goo^i  working  order,  in  consequence  of  the  roMei-s  indenting 
the  top  table*  This  is  an  objection  Uj  which  all  mlJer  turii- 
tables  are  subject,  but  those  ¥rith  fixed  rollers  most  eayiecially, 
frmn  tlie  top  table  always  renting  uf>ou  the  rollers  in  these, 
in  the  same  poeition,  thus  receiving  the  pressm*e  always  on  the 
a^iine  puinta;  and  aa  the  amount  of  surmce  in  contact  between 
them  IS  very  small  (the  whole  amotmt  of  siirface  in  contact 
betwie^n  the  surikce  of  the  rollers  and  the  top  table  being  not 


more  than  three  square  inches,  if  so  mucli),  the  roUers  soon  wotmd 
the  under  surface  of  the  top  table,  so  that  the  latter  beoomea 
indented  over  every  roller^  As  Si>on  as  this  takes  place,  consi- 
derably more  power  has  to  be  exerted  to  turn  carriages  upon 
them,  as  the  resistance  to  be  overcome  is  greatlv  increased  by  the 
whole  weight  having  to  be  lifted  out  of  each  of  the  hollows 
formed  from  the  above  cause. 

But  in  aildition  to  the  increase  of  friction  occasioned  by  these 
indentations,  they  cause  also  great  unsteadiness,  making  the  table 
rock,  and  tliua  clatter  and  hammer  against  the  rollers  as  each 
pair  of  wheels  pfisses  on  and  olf  its  two  opposite  sides.  This 
deterioratiug  action  goes  on  to  a  greater  or  less  extent  in  almost 
all  roller  tables,  often  occasioning  Uie  top  to  bi^eak,  if  it  is  not 
very  strongly  made;  this  rocking  is  often  greatly  increased,  and 
oocasionally  entirely  originates  firam  the  centrt^  being  too  tightly 
screwed  down,  so  as  to  take  the  weight  entirely  oH*  the  rollera  on 
one  side  of  the  table. 

This  defect  has  led  to  the  construction  of  tnmtables  with  a 
centime  pin  that  acts  merely  as  a  centre  guide,  without  taking  any 
weight  Turntables  of  tliis  class,  if  made  with  radiating  rollers, 
Ijave  the  advaotage  of  remaining  very  solid  for  a  time  ajfter  they 
are  put  in,  but  frequently  this  ia  not  of  long  contiuuance,  for  idl 
roller  tumtfibles  aj-e  unsteady,  if  the  rollers  are  not  all  correctly 
turned  to  the  same  diameter,  and  tottered  or  screwed  up  exactly 
to  the  same  distance  from  the  centre;  e?tch  rt>ller  being  a  portion  of 
a  cone,  its  outside  diameter  isgre^iter  than  its  inside,  imd  if  either 
of  the  rollers  is  screwetl  up  too  tightly,  the  table  rides  on  it  This 
ia  sometimes  occjisioned  ttft*irafew  xuontliM'  wear,  by  the  pressure 
of  the  table  top  continually  exerting  a  force  tending  to  drive  the 
rollers  ujHm  which  it  rests  outwar*ls,  wliich  is  sure  to  be  the 
etfect  if  either  of  the  nuta  that  screw  them  l>eoome8  alack.  This 
pressure  tending  to  fierce  the  rollers  off  the  roller-path,  causes 
considerable  fi-iction  agaiiint  the  guide-ring  at  the  boss  of  avery 
roller,  and  is  one  cause  of  the  heaviness  with  wliich  even  live- 
roller  tui'ntables  work,  causing  railway  labourers  in  goods 
stations,  whenever  they  have  the  chance,  to  wrench  them  round 
by  horse-pjwer. 

In  an  mipi*oved  cimstmction  of  roller  turntables  extensively 
a<J opted,  the  weight  of  the  tJible  top  is  nearly  counterbalanced  by 
a  weighted  lever  which  constantly  tends  to  lift  the  centre  pin 
without  actually  doing  so,  making  tlie  table  much  easier  to  turn, 
by  diminishing  proportionately  the  pressure  on  the  rollers;  the 
rollers  also  are  not  fixed  as  in  common  turntables,  but  in  an 
inclined  position,  with  their  upper  surfaces  level,  for  the  purpose 
of  preventing  the  level  of  the  table  top  from  being  distui'bed  by 
the  surge  of  carriages  passing  over.  In  some  turntables  the 
rollers  have  Iieen  made  with  roimded  edees  and  level  roller-paths, 
with  the  \iew  of  lessening  the  friction  of  turning,  and  increasing 
the  steatliness  of  the  ttible  by  resting  it  on  a  pfine  instead  of  a 
cone;  but  these  rollers  have  not  been  found  to  be  durable,  and 
the  roller-path  becomes  worn  hoOuw  by  them.  A  more  success- 
ful plan  for  diminishing  the  fi*iction  has  been  the  use  of  spherical 
balls  instead  of  roDera,  tnivelling  round  in  a  live  rmg,  to 
prevent  the  balls  from  rolling  off,  but  allowing  them  room  to 
sluft  their  [wtjition  on  the  roller-path  ae  they  move  round,  whidi 
prevents  them  from  wearing  the  roiler-|3Jith  into  grooves;  and  as 
the  Imlls  travel  in  a  circle,  HomeUmea  in  one  direction  and  some- 
times  in  the  eontraiy  dii'ection,  they  contiumdly  pi^^nt  a  fresh 
jHii'iion  of  their  auiTace  for  tJie  bearing,  which  preserves  them 
from  being  worn  uneipially. 

There  ia  one  objection  to  these  tables,  but  which  applies  still 
mftre  sti'^nidy  to  n>ller  turntables— namely,  the  extreme  difficulty 
of  turning  tliem  in  frosty  we^ither,  when  the  dirt  on  the  mllers 
and  roller-}>otlis  becomes  frtizen;  horse-power  is  then  often 
rwpiired  to  stir  them,  or  a  fire  has  to  be  lighted  to  thaw  the  ooup 
gealed  mud  collected  on  ttiem, 

Centre-beorinff  tumtahk^  are  practically  free  from  this  objection, 
and  also  trom  the  <me  l>efore  referreil  to — namely,  the  bearing 
surtkce  becoming  indented,  from  the  small  extent  of  surface  in 
contact  with  tlie  rollers. 

They  alao^  as  usually  constnicted,  have  most  of  tliem  two 
defectn — namely,  great  extru  cost  of  foundations,  and  unsteadi- 
ness and  liability  to  detlect;  tlit-  la-st  \mmg  the  most  serious 
defect,  whicli  renders  tlie-m  objectionable  for  any  situation  wbere 
much  traftic  is  likely  to  pass  over  them.  Theii^  deflection  ufx)n 
trains  passing  over  them  being  ciaised  by  the  whole  of  the 
weight  of  each  carriiige  acting  at  a  great  leverage  to  strain  the 
woi-king  porta  of  the  t^ble  while  running  on  and  off, 

Tlie  uiuitmdiness  of  tlie  centi^-bearing  turntables  described 
above  may  be  considered  as  the  princijial  cause  of  their  disuse, 
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notwithstanding  their  miperiority  over  roller-tablea  in  eue  of 
tuTning;  another  caujae  being  the  expense  and  depth  of  the  foun- 
datiouis  requisite. 

F1g».  1  and  2  show  an  improved  mode  of  constructing  turn- 
tables, by  which  the  remilt  is  obtained  of  supporting  the  table 
top  by  its  circumference  when  out  of  use,  and  upon  its  centre 
wnen  in  use*  The  action  of  the  lever  B,  B,  in  this  table  ia  to 
raiae  the  table  sufficiently  to  disengage  the  blocks  H,  H.  When 
the  table  is  not  in  use  the  lever  is  in  the  position  shown  at  B,  6, 
but  aa  soon  as  it  is  necessary  to  turn  a  carriage,  the  table  toj)  is 
eased  off  the  four  blocks  H,  H,  at  the  circumference,  under  the 
main-line  rails,  by  being  raised  from  ^^inch  to  |-inch  by  the 
action  of  the  knuckle-joint  lever  ¥\  by  this  time  the  stud  I, 
which  is  fixed  upon  the  long  lever  B,  B^  having  traversed  to  the 
end  of  the  slot  in  which  it  works,  carrier  the  rod  K,  with  it;  thus 
withdrawing  the  four  blocka  HH,  from  under  the  outer  ring  E,  E. 

Fio.  1, 


^?:;^Tr!-,  -p^^ 


The  long  lever  ia  now  at  the  position  shown  in  the  drawing,  or 
at  the  bottom  of  ita  stroke;  the  centre  joint  of  the  ktiuclde-ioint 
lever  F,  has  now  paissed  from  one  side  of  the  centre  line  of  the 
table  to  the  other.  The  table  top  is  exactly  at  the  same  level 
when  the  long  lever  is  at  the  bottom  of  ita  throw  as  when  it  is 
at  its  top;  the  difference  beingthat  when  the  long  lever  ia  up  as 
shown  by  the  dotted  lines  I>,  D,  the  table  top  ia  supported 
entirely  at  its  circumference  on  the  four  blocks,  which  may  be 
made  of  any  convenient  size;  and  while  it  is  down  the  weight  is 
on  the  centre  pin  C,  when  carriagea  may  be  turned  with  ease 
and  rapidity.  By  means  of  the  stud  I,  traversing  the  slot  in  the 
rod  K,  during  the  first  part  of  the  motion,  the  table  t^^p  is  eased  off 
the  bearing  on  the  blocks  H,  H,  before  the  rod  K,  ia  set  in  motion 
to  withdraw  the  blocks;  and  by  the  same  meanK»  in  lowering  the 
table,  time  is  allowed  for  the  b!<jcks  to  be  pushed  home  before 
the  table  top  is  lowered  upon  them,  so  that  the  blocks  are  relieved 
from  the  weight  whilst  they  are  l>€ing  moved*  Fig*  2  is  a  plan 
of  this  tumtrJile,  showing  the  position  of  the  long  lever  fi,  B,  and 
the  horizontal  rollers  G,  G,  that  work  round  the  centre  pillar  A, 
At  the  end  of  the  lever  L,  a  weight  ia  fixed  to  balance  the  weight 
of  the  table  top  to  within  a  few  cwta.;  the  balance  weight  not 
being  made  heavy  enough  to  raise  the  table  top  without  the 
exertion  of  a  slight  pressure  on  the  handle  M*  Other  modifica- 
tiona  of  this  improved  table  might  be  described,  but  aa  the 
principle  in  them  all  ia  the  same,  viz.,  to  carry  the  weight  on  the 
centre  pin  when  the  table  ia  being  used,  and  upon  the  circnm- 
ferenoe  when  not  in  uae,  it  is  not  necessary  in  the  present  paper 
to  do  so. 

Thia  mode  of  construction  insure  a  wolid  turntable^  one  very 
muy  to  turuy  and  a  very  durabk  one;  the  working  parts  do  not 
g9t  deteriorated  by  the  pasatng  of  trains,  and  are  »o  placed  that 
dirt  cannot  collect  upon  them;  the  extent  of  bearing  surfece  at 
the  circumference  \&  greatly  increased,  and  prevented  from 
becoming  indented  as  in  roller  tables;  a  smooth  and  ea«)*  motion 
ia  obtained  by  turning  entirely  ui)on  the  centre,  aa  no  inequality 


of  bearing  sor&oe  has  to  lie  overcome;  aJso  leas  oil  ia  i 
for  the  centre  bearing  than  for  rollers,  and  the  wt)rkin^  p«fti  ■»" 
more  easily  oiled.  In  roller  tables  an  increased  load  mere  mm 
greatly  the  reaistance  to  turning,  and  after  some  years  wear  they 
work  more  heavily;  but  in  centre  bearing  tables  much  leas  dif- 
ference ia  erperieneed.  Also,  the  coat  of  foundation,  imitead  of 
being  more,  is  rather  less  than  that  required  for  roller  tumtablei 
with  a  live  ring  and  rollers,  as  a  continuous  ring  of  maaonry  ia 
not  requiretl  round  tlie  circumfei^nce,  but  only  six  or  ei^hi 
blocka  of  stone,  one  under  each  arm  of  the  centre  pillar^  in  addi* 
tion  to  the  centre  stone,  which  is  required  in  both  deBcriptions  of 
tumtableB. 


STREET   OB  HIGHWAY  RAILWAya 

William  Bridoeb  Adams,  C.E.,  Inventor. 

Our  engraving  fig,  1  shows  a  ^*cliannel**  rail  especially  i 
for  street  or  highway  lines  where  other  vehicles  are  intended  to 
run.  It  is  shown  as  iu tended  to  i-evertto.  The  form  ia  that  of 
the  letter  H-  The  horizontal  web  which  connects  the  two  ver- 
tical sides  together  is  formed  with  holea,  through  which  paaa 
bolts  or  screws  to  fasten  it  to  the  transverse,  or  hoiizontal 
sleeper,  into  which  it  ia  slightly  grooved  to  secure  the  gaugte. 
For  street  and  road  work  it  is  required  that  the  paving  3iot3d 
come  dose  up  to  the  rail  to  secure  it,  and  preserve  the  leveL 
Consequently,  the  fiange  of  the  wheei  must  run  between,  and  14^ 
can  be  either  a  centi-al  or  side  flange,  according  as  the  wheel  ]  ~ 
be  required  Ui  sustain  a  heavier  or  lighter  load.  This  mil  i 
be  made  with  a  single  chaimel  if  preferred,  but  with  a  doufa 
channel  it  ia  cfipable  of  four  reversals  if  used  Mith  light  lo 
Made  with  a  single  channel  it  would  be  about  70  lb,  j>er ; 
Double,  it  would  be  about  95  lb,  j>er  yard.  It  muat  be  borne  i 
mind  tliut  rails  exposed  to  be  run  over  by  heavy  road-carta  i 
wagons  would  require  to  be  mure  firmly  fijted  than  such  aa 

protected  from  lateral  blows.      The  jointa  are  maile  by  an  J 

casting,  or  a  piece  of  the  same  rail,  bolted  beneath  or  laterailj? 
Instead  of  timber  sleepers  stone  may  be  uaod,  and  the  sleeptis 
may  be  either  transverse  or  lougitudimd.    If  stone  sleepen  be 
naed  elaatic  material  should  be  placed  beneath  the  raila. 
FfG.  L  Fto.  i. 


Fig.  2  explains  a  system  of  moveable  rails  of  the  form 
adapted  to  give  strength   with   the   lighteat   weight  of  nieti 
laterally  and  vertically.    The  rails  might  be  made  of  anffWii 
with  the  comer  upwards;  but  more  metal  would  be  needed,  a 
weight  would  spread  it  out.     The  rails  are  eat'h  about  18  Ibi  [ 
yiEM,  and  they  are  connected  at  the  jointa  by  a  flat  crtiss  bar,  t 
which  they  are  notched,  while  a  forked  staple  holds  them  end  1 
end,  holes  >>elng  pierced  in  the  horizontal  web  at  the  ndl  ends  \ 
diflerent  distances,  so  that  by  using  one  set  of  holes  a  straigfa 
line  is  formed,  and  by  the  other  set  a  curved  line. 


Fid.  3. 


Fig,  3  shows  a  light  spring  wagc»n,  such  aa  should  be  uaed  ( 
theee  raila.    The  importance  of  lexibie  springs  cannot  be 
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highly  eatimaled;  not  merely  for  lightness  of  draught,  hut  for 
the  BJivinff  tlie  rails  aud  wrigoD  fromdestniction^  and  for  enabling 
the  wheels  U)  pivaa  e<jually  over  rfuis  out  of  level  by  roA^iou  of 
rough  gpound.  Thia  wiigoa  is  compoded  of  the  fewest  poafiible 
parts.  Four  t^t-iron  whtHsL^,  with  revolviiig  Axleo,  each  wheel 
revoh  i  i  Uely,  the  axles  b^ing  connected  by  a  single  spring 

<Mi  eaj  the  centre  of  which  is  an  iron  canting^  ¥rith  two 

wrotiu  Li-ms  fliippnrting  a  flat  platform,  which  may  be 

'itte^J  ^ket  or  any  kind  of  bo<iy  requireil.     The  wagon 

♦^^''^'  '''-  parte,  exclusive  of  wheels  and  axJee.    With 

li  »  3U  cwt   It  may  be  poshed  along  by  a 


FOYLE   NAVIGATION. 

Twm  great  increase  within  the  last  thirteen  years  in  the  shipping 
tmde  Ui  the  Port  of  Derry  has  rendered  the  present  accocnmoda- 
tion  of  the  ix»rt  insufficient  to  meet  the  requirements  of  its  gra- 
dually expanding  trade*  Many  disabled  vessels  applying  for 
rejioirs  at  the  patent  Blip  at  present  in  existence,  are  oompelled, 
in  consequence  of  its  limited  capacity,  to  proceed  to  Tn>>ti|  to 
the  great  detriment  of  the  Derry  trafle.  In  the  year  184(1,  the 
tonnage  of  vessels  tra^iing  to  the  Foyle,  including  foreign  and 
coasting  steamers  and  aaiBng  vessels,  was  84,178  tons;  whereas, 
in  1852,  it  amounted  to  215,499  tons.  To  meet  this  great 
increase,  the  Ballast  Boanl  of  the  Port  of  Londonderry  «.^om- 
missioned  Messrs  D.  and  T,  Stevenson  of  F/Unburgh,  in  1847,  to 
examine  the  hai-bour  and  estuary  of  the  Foyle,  with  the  view  of 
rpTM.Hhiif  as  to  tlie  establishment  of  a  graving  d<tck  or  patent 
^1  ^le  for  vessels  of  large  tonnage  inquiring  repairs,  &a 

A  ^ly^  a  marine  survey  wtuj  made,  and  sections  and  borings 

t^ken;  and  from  the  data  thus  obtained,  it  appeared  that  the 
sitttntion  possessing  the  greatest  facilities  for  tfie  fonuation  of  a 
V  ving  dodt  or  patent  slip  wttA  that  portion  of  the  silol>- 

J  ■  the  town,  on  the  north  aide  of  the  river,  which  extends 

frt>iii  opiMisite  the  Asylum  towards  Peonybiim,  called  the  New 
Land.  This  site  affonls  an  excellent  foundation  for  marine 
works,  the  beach  being  composed  of  rock,  co veiled  towards  low- 
water  mark  with  a  slight  deposit  of  silt,  and  having  a  rise  of  tide 
of  from  H  feet  to  9  feet  at  springs;  the  iiepths  also  shoal  rapidly 
from  low-watf-r  mark  to  the  naviga>>Ie  channel,  so  that  the 
entrance  to  either  a  dock  or  slip  would  not  he  much  removed 
from  the  current  of  the  tides.  The  Messrs.  Stevenson  were  also 
i&stmcted  to  report  on  the  relative  merits  of  graving  docks  and 
patent  slips,  and  the  best  means  of  withdniwiug  vessels  from  the 
water  for  the  purpose  of  nq)air.  Many  applicationjs  have  been 
reiwirted  to  for  etfecting  this,  both  in  our  own  and  foreign 
countries,  embracing  the  ** Graving  DoeV'  "Patent  Slip,^*  and 
"Gridiron,"  which  have  been  generally  adoptetl  in  the  British 
dominions,  and  the  "Hvflraidic'*  and  "Screw"  docks,  which  are 
much  employed  in  America.  But  the  Messrs,  Stevenson  decided 
that  the  choice  in  the  case  of  Londonderry  must  rest  between 
the  graving  dock  and  the  patent  slip,  and  state  the  advantages 
which  the  latter  pjsseases  over  the  former  to  be  iis  follows  :— 
Fl  '       oat  of  construction  is  less;  secondly,  where  the  fall  of 

ti  lid,  a  vessel  can  be  more  quickly  laid  dry;  thirdly, 

wnt^a  so  j.iid  rlry,  it  can  be  more  eiisily  examined;  and  fi-om  the 
greater  dui-ation  of  the  daylight  in  sueh  a  situation,  compared 
with  that  of  a  deep  graving  dock,  the  hours  of  work  are  extended, 
not  leas  during  winter  months  tlian  torty  minutes  per  day;  and 
fourthly,  aif*'"*^"*>  Oh*  upj*er  part  of  tlie  slip  be  occupied  by  a 
▼leaael  and'  -nirs,  a.n  lulditional  vessel  may  be  taken  «p 

lorashort^jL  i.ui  its  predecessor,  without  disturbing  the 

projpvm  of  the  works, 

•file  advantages  afforded  by  a  graving  dock,  on  the  other  hand, 
are — Firet,  tliat  although  its  construction  is  more  costly,  it  is,  if 
properly  built,  unquestionably  a  more  durable  structure^  the 
TjdlB^  rollers,  carriages,  and  chains  connected  with  the  slip  being 
liable  to  derangement,  and  r**quirinff  oocaaionat  repair;  secondly, 
the  management  of  a  graving  dock  is  much  moi-e  Himple,  and 
involves  comparatively  little  aui>erintentbnce;  whereas  that  of  a 
patent  slip  is  intricate,  refjuiring  mcjre  than  mere  nauti*^  skill; 
thirdly,  the  mravtng  dock  is  e<|ually  aimple,  whether  the  docking 
of  small  or  lai^  vessels  be  considered^  whilst  the  raising  of  a 
latge  veaael  on  a  slip  is  a  delicate  oiwjration,  and  can  lie  attempted 
only  under  the  direction  of  persons  thoroughly  verterl  in  the 
matter,  and  having  ample  mechanical  reaouroea  at  commnud; 
fourthly,  the  graving  dock  possesses  tlie  advantage — which  is 
sometimes  of  importance ^k>i  afibrdiog  the  means  of  partially 


Min^  a  vessel  with  water,  so  as  to  detect  leaks  which  may  not 
be  discoverable  in  any  other  manner;  fifthly,  the  back  water  con- 
tained in  the  dock  aftbrds  the  power  of  scouring  the  entrance  to 
it,  a  facility  which  the  slip  does  not  possess;  sixthly,  in  any 
current  or  tide  way  it  is  a  much  easier  process  to  dock  a  resael 
than  to  land  her  safely  on  tlie  cnulle  of  the  dip,  an  operation 
which,  when  not  cautiously  conducted,  has  been  attended  with 
accident  even  in  sheltered  situations. 

The  projjosed  gi*aving  dock  for  Londonderry  was  calculated  to 
accfmrnimlate  vessels  of  liKK)  totta  bunien,  and  also  to  have  room, 
at  one  time,  for  two  s(juare-sailt»il  vessels  of  ordinary  dimensions* 
For  this  purpose,  the  chamber  of  the  dock  would  require  to  be 
20Ufeet  in  length  of  fl«x»r,  and  4(»feet  broad  across  the  bottom; 
width  of  entrance,  45  feet  The  depth  of  water  on  the  sill  would 
be  11  feet  at  high  water  of  spring  tides,  which,  as  vessels  always 
enter  in  light  Imllast,  would  oe  capable  of  floating  vessels  of  very 
large  draught.  The  nm  of  tide  not  being  sufficiently  great  to 
admit  of  the  efficient  use  of  the  tif>ck  without  employing  artificial 
means  for  emptying  it,  a  pumping  engine  of  lO-horse  power  woidfl 
be  re<juired,  fitted  with  saws  and  other  gearing  for  cutting  wedges, 
trenails,  planks,  &c.  The  slip,  also  c^deidated  to  receive  vessel* 
of  liH.KJ  tons,  would  require  to  be  extended  ;220feet  landwanl  of 
Idgh-water  mark  at  spring  tides,  and  378  feet  seaward,  so  as  to 
be  21  feet  below  the  high- water  level  at  ita  seaward  extremity, 
Tlie  slope  of  the  slip  for  vessels  of  1000  tons  to  be  not  leas  than 
i  in  18.  An  engine  of  20-hor3e  power  would  be  wanted  for 
working  the  slip,  and  carrying  on  the  various  operations  Cf»n- 
nected  with  shipbuilding.  The  estimate  for  the  cost  of  the  dctck, 
exclusive  of  bind,  but  including  10  per  cent  for  incidents^ 
amounted  to  13,54()/.,  or  15,626i.,  according  to  site  selected;  and 
for  the  slip,  including  cost  of  machinery,  apparatus,  and  10  per 
cent,  for  incidents,  &e,  also  exclnaive  of  pui^nase  of  land,  12,351  L 
In  the  year  1852,  a  second  re^>ort  was  made,  in  consequence  of 
the  sites  above  mentioned  havmg  become  pri\'ate  property* 

The  second  marine  survey  extended  from  the  Bridge  of  Derry 
to  Culmore  Point;  and  the  only  site  avjulable  for  graving  docks 
or  patent  slitis  tetween  those  points  was  found  to  be  the  poilion 
of  shjh  land  between  Rock  Mill  March  and  Sir  R.  Ferguson's 
propert}%  But  as  this  site  is  proposed  to  be  occupied  oy  the 
Lough  Swill y  Railway  and  the  Londonderry  Improvement 
Scheme,  the  tiills  for  whicli  have  been  submitted  to  pirliament, 
it  ia  an  important  considenition  for  the  city  of  Derrj^,  whether 
these  pntposals  should  prevent  tlie  future  extension  of  the  docks 
and  quays.  The  Lough  Swilly  Railway  ia  intended  to  start  frtjm 
the  **New  Land,"  to  pass  outaide  of  the  Rotk  Mill,  and  thence 
extending  downwards  to  pass  the  turnpike  halfway  between  the 
roads  Iwiding  to  Penny  bum  and  Buncrana;  thus  cutting  off  frt^ni 
connectittu  with  the  harbour  of  the  only  remaining  avadable 
space  for  the  extension  of  the  Port  of  Londonderry,  as  hna 
already  been  done  by  the  Coleraine  Railway  on  the  eastern  bank 
of  the  river,  and  by  the  EnniBkillen  Railway  above  the  Bridge  of 
Derry,  The  Londonderry  Improvement  Scheme  proixisea  to 
occupy  the  slob  land  by  a  new  toun;  so  that  the  land  which 
should  be  devoted  to  warehouses,  docks,  storing-yaixls,  and  ship- 
building stances  will  be  devoted  to  the  erection  of  dweUinghouHes. 
The  execution  of  either  of  these  plans,  as  at  present  proj«>sefl, 
would,  in  the  end,  prove  a  serious  drawback  ti.)  the  jiroepei'ity  of 
the  shipping  trade  of  Derry,  upon  which  it  ia  so  considerably 
dependent 

The  Foyle  presents  great  facilities  for  navigation,  as  reganla 
depth  of  water.  The  iiredging  i-equired  in  connection  with  the 
graving  and  has  In  or  tide  tlktcks  proposed  by  Messrs.  Stevenson, 
would  Ihj  principally  confined  to  Rosjie's  Bay,  CuimL»re  Point,  and 
the  in  closure  opposite  to  ThomliilL  The  quays  recently  con- 
structed by  the  Coleraine  Railway  Company  would  require  to  be 
removed  to  jjreaerve  the  lines  of  conservation  laid  down  by  the 
Lords  Commissioners  of  the  Admiralty. 

The  estimate  for  this  extended  scheme,  including  10  per  cent» 
for  incidents,  &c.,  would  amount  to — 
L  Quays  from  Londonderry  Bridge  to  Patent  Slip,  in- 
clusive of  dredging  tt:)  10  feet  below  low  water  ^£26,000 

2.  Quays  from  Patent  Slip  to  Graving  Dock,  including 

dredging  in  front  to  10  feet  below  low- water  marE    16,00Q 

3.  Graving  Dock  and  Wet  Dock ..,..     28,000 

4.  Dredging  at  Rosse's  Bay  to  13  feet  below  low  water...     10,000 

5.  Excavation,  &c.,  at  Culmore  Point  , 400 

6.  Deepening  of  Flats.... .,     10,000 

Total ., £m,400 
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THE  FRENCH  METHOD    OF   CONSTRUCTING   ffiON 
FLOORS, 

By  H.  H.  BuRNELL. 

[Paper  Bead  at  the  Rotfol  Imtitute  of  BrilUh  ArchitecU,  Jan,  f^th.] 

In  describing  the  system  of  the  **  Planchera  en  fer,"  or  Wi'cmglit^ 
iron  floors,  it  is  not  my  attentioB  to  enter  into  a  detailed  aoeouut 
of  the  variijus  ejty»<inmeut3  maile  before  the  Bvsteius  now  so 
generally  used  in  Paris  were  brought  to  their  present  state  of 
pei'fectioii, — to  occupy  your  time  with  calcutatious  of  the  refiint- 
ing  powers  of  r<:>Ue<I  iron^  or  diacuss  the  suitability  of  the  forms 
adopted;  but  avoiding  all  that   might  tend  to  embamisa  the 

aueijtion,  I  propoeie  to  coniine  myaelf  to  a  succinct  and  simple 
eacription  of  the  sy^tenui  now  most  frequently  executed,  and  to 
fitniish  such  practit^  infornmtion  oa  I  have  obtained  hy  visiting 
Uje  works  where  they  are  employed,  and  hearing  the  ophiionfl  of 
tlte  architects  conducting  them. 

It  would  seem  that,  tor  some  years  past,  floors  composed  of 
rolled  ironjuista  have  been  occasionally  executed  in  Paris;  in 
mo«t  ejifte^j,  tlxe  joista  were  flat  and  without  flanges:  such  con- 
structions were  known  as  the  Systeme  Vaux.  Tlie  systems  to 
which  I  am  aliout  to  draw  attention  are  little  more  than  an  impi-ove- 
ment  in  the  form  of  the  joibts^  and  may  be  said  to  have  come 
into  general  use  at  the  cf>mmencemeut  of  the  exte naive  altera- 
tions in  tJae  Rue  de  Rivoli,  in  the  spring  of  tlxe  year  1B52* 

In  the  various  works  treating  on  the  subject,  several  systems 
are  described^  but  upon  visiting  the  Fari»iiui  buildings  now  in 
piroeresSi  we  perceive  but  two:  one  pnrjjoi'tiiig  to  be  the  system 
of  M-  Thuaflue,  and  the  other  appearmg  to  l>e  that  of  any  one  who 
mxky  get  an  order  U)  executti  it.  From  the  olifler\'ations  made  by 
parties  conversant  with  the  mutter^  I  am  induced  t*j  l>elieve  that 
the  different  systems  are  no  longer  recdgnlsed  in  general  pmctioe, 
and  that  the  architect  or  huHder  combines  at  pleasure  the  advan- 
tiupes  of  alL 

The  "Systeme  Thuasne''  majr  be  described  as  being  eomprjsed 
of  joists  of  iron,  njlled  in  the  lonu  of  the  double  Ti  **^*1  alightly 
arched  in  the  pnijxjrtion  of  OiKiy  metre  in  the  metre  or  of  I  in  2C>0. 
Tliey  are  placeil  at  the  distance  of  rfK)  metre  (or  3  ft.  3 J  lu.) 
from  centre  to  centre,  and  are  united  by  intertiea,  formed  of  flat 
iron  bani,  tixed  at  the  same  distance  of  one  meti^  anart.  These 
interties  rest  on  the  lower  flanges  of  the  joists,  and  are  let  into 
wTought-iron  bands  ^ed  round  them;  a  small  pin  is  tliea  ilriveu 
tlirough  the  hole  at  the  extremity  of  the  intertie^  between  the 
joist  and  the  l)aud,  and  the  transverse  tie  is  formed. 

The  fantODS  are  light  iron  rods,  fi-om  |  to  i^inch  square,  of 
the  same  length  as  the  ioista,  and  pirallel  with  them;  they  are 
laid  on  the  interties,  ana  Iwund  to  tliera  with  cijpjjer  wire,  and 
may  l>e  said  to  take  the  place  of  the  ceiUng  laths.  Some  of  the 
joists  and  inteilies  next  the  walls  have  theii-  end  a  so  fomietl  as  to 
make  them  act  as  ties;  thus  the  ends  of  the  system  being  firuily 
built  into  the  walls,  the  sides  of  the  house  ax*e  etfectuHJly  uuiteA 
The  irt:»n-work  is  usually  painted,  and  allowed  to  dry  thoroughly, 
before  it  is  brought  to  the  pLice  of  construction* 

The  above-desci'ibed  net- work  of  iron  being  completed,  the 
next  process  is  the  plastering  or  gixiuting.  This  process  dilTers 
to  materially  &x)m  the  EngliMi  mode  of  fomiin^  a  ceiling,  and  is 
%i}  inifxirtant  a  part  of  the  scheme,  that  it  requu'es  to  be  under- 
atood  l>efore  the  success  of  the  whole  ctm  be  comprehended.  It 
is  done  thus;  a  lioard  or  flat  centering  is  placed  under  the  pai^ 
intenttiHl  to  be  liOed  in;  a  grouting  ctimposed  of  the  c^iarsest 
quality  of  plajjter  is  then  i>*jured  m  ujxju  it,  and  running  in 
tjt^twwij  t)je  low«r  portions  of  the  iron-work,  it  stops  agiiinst  the 
l>orml  i>t*neath,  and  forms  the  ceiling  of  the  riM»m  iHilnw,  wliich 
one  coat  nf  tine  plaster  serves  to  tinisli,  The  |il;istering  thus 
applied  is  iximi  2^  to  3  inches  thick,  and  sets  in  about  half  an 
hoiu*;  it  shortly  becomes  aa  hard  as  stoney  and  assists  much  to 
stiffen  the  flo«jr. 

The  second  system  referr^  to  diflera  in  some  degree  from  the 
first,  the  joists  being  placeil  nearer  together,  i)ernaps  2  ft.  4  in. 
to  ^  feet  tt]«irt.  The  iuteilies  are  formed  of  iron  bars,  &om  f  to 
J-inch  square,  lient  at  the  ends  so  lis  to  dip  the  upper  flange  of 
the  joist,  and  again  crooked  downwturds  to  rest  on  the  lower  one; 
the  elbow  so  mwh  pressing  against  the  side  of  the  joist,  a  strut 
and  tie  is  at  once  formeti  lietween  the  joists.  Interties  uTx»n  this 
principle  are  of  course  nnule  as  nearly  a^  possible  of  the  same 
sixe,  and  when  placed  betw^een  the  joists,  a  blow  with  the  ham- 
mer is  suflicient  to  fix  them  in  their  position,  and  make  them 
touch  at  the  required  points.  Tliey  are  placed  about  3  feet  apart, 
and  as  nearly  as  may  be  in  a  dii-ect  line,  so  that  one  may  reaist 


the  action  of  the  other.     Tlie  fantcns  or  light  iron  rodi  Ifjag 

pfmUel  with  the  joists  are  kid  on  the  iutertf       '  *b»»  groutiqg 

performed  as  in  the  former  methi>d.    The  flo<  i o  w  I^avre 

are  made  upon  this  principle,  antl  filled  in  v, .,..  ^^  ..t;ry. 

It  need  scarcely  be  penwu-ked  of  these  rolled  iron  joist*,  thai 
they  may  be  made  of  any  intermediate  tliickness  betweau  ih» 
stoutest  and  lightest  of  the  patterns  given,  the  de].rh  Mf  ^xAom 
remaining  the  same.  This  offers  some  a^^lvantage^,  tiaijticularty 
in  France,  w^here  iron  is  dear,  and  the  apartments  divided  into 
rooms  of  very  different  dimensions;  ss,  in  many  ca*e#,  it  may  be 
desirable  that  the  floor  of  the  smaller  room  should  be  of  the  soma 
depth  as  that  of  the  larger  one;  but  the  span  being  lene,  ilia 
lighter  description  of  joist  would  suflioe,  the  internal  walls  1 
as&umed  to  have  the  necessarj-  sti^'ngth  t^  take  the  bearing. 

As  I  have  elsewhere  obsen^ed,  the  gn:>nting  is  ^  ii*»r©  Of 

less  nf  ph»»ter,  but  in  many  cases  the  sjmce  btt\s  skIb  fa 

flUed  with  potter\^  that  is  to  say,  small  cylindeiis  ui  oriKrii  eartli, 
about  7^  inches  high  and  4  inches  in  diameter,  having  the  ends 
closed,  and  somewhat  resembling  flower  pota;  these  are  bedded 
in  a  layer  of  phister,  poured  in  l>etween  the  lower  iioi-tions  of  the 
irf>n-work,  and  then  receive  a  grouting  to  fill  in  the  insterstiOM. 
Perforat*^d  bricks,  and  pipes  like  those  used  to  form  land  ^^^ 
are  mauufactured  for  the  puqw^se,  but  are  rarely  used,  Wbm 
a  wcMMkn  floor  h  required  (which  is  frequently  the  case)  it  ia 
nailed  to  small  joists  notchefl  in  between  the  in^n  joists;  som^ 
times,  however,  where  economy  of  space  is  leas  an  object,  t^ 
wowl  joists  are  laid  across  the  top  of  the  iron  work. 

With  i-eganJ  to  the  rehitive  merits  of  the  two  systema,  UttJa 
need  he  said:  that  of  M.  Thuasne  binds  the  joists  more  effecttialljr 
at  the  bottcmi,  where  they  are  Ijest  caJcuhit^  to  resist  the 
expansion  of  the  plaster,  and  it  may  also  l>e  acct^mpanied  witli 
some  trifling  economv  of  iron;  but  notw^ithstanding  Uiis  it  has 
the  charact*?r  of  being  on  the  whole  the  dearer,  and  *>n  this  aocoiint 
the  other  methwl  is  more  generally  adopt*?d.  Bf»th  offer  advai^ 
tages  on  the  aeore  of  being  easOy  tixed,  and  wdien  executctl  with 
common  intelligence,  answer  well,  pnHlucing  a  light  in.^n.^«if 
floor  in  two-thml«  of  the  H^mce  of  the  ortliuary  W' 
Btructiom  It  will  be  seen  that  floors  made  upon  eithi  ,  ...  ^e 
principles  are  as  incombustible  and  sound-proof  as  most  others 

Erofessing  to  offer  the  same  ailvantagea.  It  is  clear  that  violent 
eat,  if  long  continued,  would  calcine  the  pkster  and  ultimately 
bend  the  joists;  but  even  in  this  case,  were  jxittery  of  any  kind 
judiciously  employefl,  it  would  offer  a  serious  opposition  id>  th» 
flames,  and  would  be  infinitely  less  dan^^rous  t*i  tiiose  in  or  near 
the  buihiing  than  cast-iron  girders  or  joists  with  heavy  mnnaffli 
depeniling  upon  them. 

It  is  with  some  misgiving  that  I  speak  concerning  the  coal, 
feelijig  that  it  is  unlikely  tlmt  a  common  calculation  made  from 
the  French  tarifs  shoukrbe  foimd  a  conx^^'t  guide  to  tli  ^^ 

in  England,  as  so  much  depends  on  the  skill  and  eii'  f 

the  iwirtiea  uiidertakiugthe  manufacture,  the  eft'ect  of  ctuuirrimuii, 
and  the  di^mand  for  the  material.  Perha]ia  for  present  purpCNiea 
it  may  suffice  to  ctjnsider  the  probable  prices  in  Enghmd  to  bd 
the  same  as  those  of  Paiis,  for  it  should  be  remembered  that 
though  we  have  imn  in  greater  abun< lance,  the  wages  of  Engliab 
exoee<l  those  of  iVeneh  workmen.  The  w^ant  of  a  material  Uko 
the  French  plaster  w411  next  Ix^  felt.  I  am  not  aware  that  wie 
have  an}i:htng  that  effectnaliy  takes  its  pkoe  at  a  moderate 
exjjense.  The'  price  of  French  phister  in  London  is  32«.  or  33a. 
per  ton,  about  30  per  cent  dearer  than  in  Paris;  but  I  belie\^  I 
am  correct  in  saying  that  this  piaster,  when  fresh,  may  be  mixed 
with  an  <?qual  quantity  of  sand,  cinders,  or  ground  brhJt,  and 
answer  the  purpjse  in  question.  The  cost  of  gix>uting  in  England 
must  thei'efore  be  considered  as  double  that  of  Paris, 
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The  accompanving  table  is  translated  from  a  t^irif  of  prices 
circulated  by  M.^Tliuasne  last  year;  it  also  gives  the  weights  and 
depths  of  the  floors  for  the  various  spans. 
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T  T^P^t  thai  I  Am  not  in  a  position  to  fiiniiflli  more  ample 

!i    on  this  h«ft<l,  tmd  that  I  am    tinable  to  produce 

f  some  experiments  which  might  convey  an  idea  of  the 

"r^iiisling  powers  of  the  flofti-s  wiieo  ctimplete,   though  I  kiiow 

that  thit!06  experiments  have  hieeu  mA^le;  Viut  [lerbapa,  the  general 

ttdopti^        *"        '  or  other  of  tbe  methrxls  may  be  received  aa  the 

ImbI  g  i'  their  result«  l)**ing  BatiHfactor)% 

In  1  I   with  tlie  &abject  of  tbe  genei*al  use  of  iron  in 

Fran*  light  be  said  on  the  French  manner  of  constniet- 

iug  Ui'  WK--  -Ma  girders,  but  aa  the  moat  remarkable  of  theae 
are  to  b«»  found  in  the  buililiuga  of  tbe  new  Ll:^u^Te;  and  aa  we 
h>iv<-  iiiMt  be4ird  that  all  matters  counect*;d  with  that  important 
In  ill  be  treatiJtl  at  a  fiitm'e  meeting  by  our  Honorary 

8h  t'*r  Foreign  Corre«fK>ndence,  I  ahall  abstain  from  offer- 

ing auy  r»*mark;3  on  the  subject 

In  wmolusion,  I  would  atld  that  I  have  been  induced  to  offer 
the  foregoing  remarks,  iMJCause  I  coiioeive  that  an  invention  that 
ia  well  receivetl  in  a  city  so  impctrtant  as  Paris,  must  be 
practically  iuteivsting  to  us,  pai-tioularly  if  in  our  own  country 
the  advantage  of  that  invention  be  ijiiKially  wanting^  it  is  true 
that  our  mixle  of  building  and  inbabiting  our  houses  differs 
generally  firom  that  of  the  FiTiieh  cjxpitiil,  where  they  are  usually 
let  in  apartmenta  or  flats^  but  in  many  inat;inces  the  same 
arrangementfi  occur  here,  and  in  Biich  cases,  at  letist,  we  might 
avail  ouf^ves  of  the  eicperience  of  our  tidente*!  neighhnirs, 
M^ny  prejudices  and  conflicting  interests  must  be  overcome 
before  any  invention  can  be  geuendly  adopted;  those  of  the 
Bari^iau  building  world  seem  to  liave  yiekied  readily  to  the 
deaire  to  improve,  and  the  opportunities  offered  to  the  develop- 
ment of  a  new  method  by  the  ejttousive  character  of  tlieir 
alteraUons;  and  though  the  improvement'*  in  our  own  metropolis 
proceed  with  less  vigour,  we  may  eudeavour  t<i  evince  aa  little 
prejmlice  as  our  neighbours  in  our  inquiry  into  the  merit**  of 
that  pi-indple,  which  conatnictiveiy  has  done  its  part  to  invest 
tiieir  newly-ei-ected  buildings  with  stability  and  refinement 
worthy  of  Ae  age. 

The  Revue  Generale  de  T  Architecture  cntains  the  following 
experiment,  made  upon  a  floor  16  feet  sf>an  (Systeme  Vaiut)  the 
joista  being  5^  inch^  deep,  |-inch  thick,  and  cambei-ed  i2  inches 
in  the  IG  Set.  Upon  the  grouting  biin^  filleil  in  the  camber  wiis 
reduced  to  1|  inch;  upcm  the  floor  bemg  loade<l  with  ICHMilb. 

|K  "  ^ ^  -Mfier.  it  waii  reduced  to  1  j^^,-  inch,  and  after  foi-ty-eight 

1 1  lire  agidn  decreased  U)  i  inch,  the  ileflection  £mm  the 

lo.^ .  . .  ...^  4-iuch;  tJio  weight  being  removed,  the  fluor  resume<l  a 

camber  of  1^^,  having  lost  1^  in  the  experiment  When  Ulled 
in  with  pottery,  these  floors  are  lighter,  but  the  filling  in  with 
solid  pUster  forms  the  whole  into  a  stronger  and  more  solid 

DiieusHm. — ]Vfr.  G.  R  Bubnell,  C.E.  refered  to  a  paper  read 
by  himself  in  164J),  in  wliich  he  hiid  alluded  to  Vanx's  system. 
Smce  that  time  sevend  works  hiifl  befu  publisbe<l  ou  the  subject, 
—the  most  recent  and  the  best  l>eing  one  by  General  Mf  )rin,  who 
in  the  fourth  volume  of  his  "Cours  de  Constructiun"  gave  an 
©Uhf>rste  wet  of  exi^rimeuta  on  the  resistance  of  these  floora,  and 
t'  Ir^,  on  which  their  thickness  and  general  dimensions 

ti  dculated.     From  these  experiments  it  appeared  tluit  a 

H  I'eet  rt[mn  showed  a  deflection  of  seven  eentuuetres,  with 

II  f  70  lb,  on  the  square  fix*t,  in  a(hlition  ti>  the  weight  of 

til  '"'     It  apj>eared  to  him  (Mr.  O.  R  Bumell)  tlmt  one 

ctions  to  the  inodeni  French  system  of  filling  in 
run  ^M..^Lti,  ,,,ts  not  so  much  the  weight  iis  the  exfKumive  action 
the  plaster.  In  practice  the  eil'ect  of  tliis  was  t^^  bring  the 
■  down  nearly  half  the  amouut  of  deflectiun,  pnxiuoed  by  the 
fme  load  which  the  floor  would  bear.  The  iim  of  pjttery 
therefore  pi*eferable,  and  it  would  be  especially  so  in  this 
c«3untry,  wliere  planter  of  Fims  wai*  comtwinitively  expensive. 
The  ixuiflagnitiona  which  ha<i  lately  occurrea  in  the  city  rendered 
it  im]XJi'tiint  to  devise  some  ineombustible  flooring;  and  it  was  to 
be  mudi  regretted  that  in  England  insurance  from  fire  was  a 
tenanVa  tax,  instead  of  being  a  land]ord\s  tjix,  as  in  France, 
because  there  waa  no  inducement  to  builders  and  landlords  in 
thh  ct>untry  to  oonatruct  firepn.H>f  housea 

Mj.  Donaldson^  observed  that  the  rent  was  regulated  in 
each  caae  with  reference  to  this  fact,  and  Mr.  Gf>dwin  con- 
sidered that  the  prevalence  of  shoi-t  leases^  instead  of  freeholdsp 
might  equally  explain  it. 

Sir,  PAi'Tf^'ORTH,  referred  to  a  house  in  Hinde-Rtreet,  l^lanchester- 
MTiare,  built  by  Dr.  Gillies,  the  Scottish  historian,  tbe  roof  of 
whic^  waa  made  of  ca^t-iron  bars,  little  more  than  4^  inchoi 


deep,  with  a  snifldent  flange,  and  filled  in  with  flower  pots,  pr»- 
ciBely  as  in  the  French  methtxl,  but  cambered  ao  aa  to  form  11 
vault  This  had  always  stood  exceedingly  well  until  the  walk 
b«gan  to  settle;  thej-e  vraa  then  a  frticture  which  had  caused  oon- 
siderable  trouble;  but  that  h."Ml  lieen  remedied,  and  the  rf»of  still 
stood  very  well  indeed.  With  respect  to  the  expansion  of  the 
plaster^  mentioneii  by  Mr,  G,  R  Burnell,  he  could  not  miderstand 
why  it  should  press  downwards,  when  there  was  no  abutment 
above  to  prevent  it  expanding  in  an  upward  directiom 

Mr.  FowLBR  oljserved  that  it  had  an  abutment  above;  being 
turned  up  against  the  joist,  in  a  form  equivalent  to  a  curve;  an<5 
therefore^  if  expansion  did  take  place,  it  must  press  downwanla. 

Mr  Pi  PER  stated  that  the  plaster  would  expand  in  all  directiona. 
The  floor  at  MeAsrH.  Clowess  printing  offioe  was  of  the  ordinary 
cc>nfltruction,  with  timber  joists;  but  a  plaster  of  Paris  ceiling  wa« 
attaclied  t*»  it,  or  a  sort  of  flat  centering  waa  fixed  and  secured 
below  the  joints,  and  the  plaster  was  fiOed  in  from  above  thfi 
latlis;  the  latlis  being  of  c»ak,  and  strttnger  than  usual,  both  in 
material  and  scantling,  and  phic^d  at  a  wider  interval-  The  plas- 
ter therefore  y)assed  through  tuid  formeil  the  ceiling  belr>w,  ami 
a  sort  of  pugging  above:  it  consisteil  of  two  parts  of  aanil  ti>  one 
of  plaster.  The  floor  was  con^tnicrt-ed  of  three  courses  of  plain 
tile«,  in  order  to  make  it  a  j>erfectly  fire-proof  and  air-prc»of  cuam- 
ber,  used  aa  a  drying- room;  no  bad  effw'ta  had  arisen  from  the 
expansion  of  the  j>hii5ter*  With  reference  to  the  use  of  cast-iron 
in  floors,  he  hail  bad  great  exj>erience  in  those  constructed  on  Fox 
and  Barrett's  principle;  and  it  harl  always  occurred  to  Mm  that 
ca8t-irt>n  was  an  unsound  material  to  be  subjei:?te<i  to  a  permanent 
set,  and  to  be  strained  as  a  floor  was  liable  U*  Ite;  and  therefore 
the  introrluction  of  ri^lle4  ir<:»n  joists,  which  were  produced  sosuo- 
cessfully  at  the  Butterley  Works,  was  a  great  advantage.  Six 
floors  bail  been  coufitructe-d  with  caatrirtm  joists  in  the  Albertr 
buildings,  Spitalfields;  and  at  the  top  of  the  building  a  defective 
joist  broke,  and  fell  down  vertically,  striking  out  one  joist  in 
every  floor  aj»  it  fell,  isnthout  disturbing  the  i-t^st^ — an  illustration 
of  the  extreme  brittleness  of  the  mat-erial.  Regarding  the  con* 
crete  ns  an  addition  to  the  weight,  without  being  any  addition  to 
the  strength,  or  havtiig  any  natimd  ct>he8ion  or  connection  with 
tbe  irfjn»  ne  ha*l  not  been  prejiareil  to  expect  a  very  firm  floor  «i» 
the  restdt  of  the  coml>Lnation,  in  a  simti  of  18  to  20  feet,  in  a 
coach  manufictoi'v  in  Regent-street;  but  on  the  contrary,  he  wna 
Burprised  U*  find  that,  when  the  mass  tiecame  set,  it  waa  rigid  tc» 
an  extraonlitmry  extent,  forming  a  kind  of  uniform  landing,  in 
which  there  was  a  gtnid  brotherhooil  between  the  concrete  and 
the  iriiD,  the  whole  fonning  a  trustworthy  mass.  With  regai^l 
to  the  coat,  h\^  experience  hail  sIiomti  him  that  in  Meiwrs.  Fox 
and  R^irrett*rt  cf»nf*truetion  it  was  equal  to  that  of  an  ordinary 
floor,  with  the  addition  of  the  price  of  the  flo<ir  boards;  but  the 
present  state  of  the  iron  market  would  somewhat  interfere  with 
that  calcidation.  From  the  atdual  rigidity  to  which  he  had  re- 
ferred, he  was  disponed  to  think  the  French  floors  described 
woidcl  have  a  great  amount  of  strength.  Alluding  genenUly 
to  the  facilities  ftjr  the  spread  of  fiii*  in  houses,  by  means  of 
skirtiugs,  staircfiaes,  quarter  partitions  and  roofs,  as  at  present 
construct^l,  he  illuKtrjited  thepower  of  an  ordinary  plaster  ceiling 
to  resist  the  action  of  fire,  by  referring  to  a  severe  tire  on  his  own 
premise**,  which  began  in  the  shop,  and  sprejuling  upwards  by 
the  stsiircasc  iguittm  the  roof,  and  tlien  burned  downwards.  The 
firat-flcrfir  was  however  left  entirely  perfect,  and  the  second  nearly 
Bo;  the  only  obstacle  to  the  fire  i^eachmg  them  being  the  plaster 
ceiling  of  the  groumj -floor,  where  the  fire  cc»mmenced* 

Mr*  BARRE'n'  said  that,  from  the  remarks  made  that  evening, 
he  was  more  convinced  than  ever  that  the  use  of  iron  in  the  con- 
struction of  floors  was  only  a  queetion  of  time.  With  regard  to 
these  French  floors,  their  Uabifity  to  deflectaon  was  a  radical  de- 
fect, as  no  finishetl  floor  ought  to  be  liable  to  the  alightest  deflec- 
tion or  want  of  rigitlity.  The  system  dei«cril:>ed  oould  moreover 
Ere  vail  only  where  phister  was  abundant — as  in  Derbyshire, 
^icestershire,  Nottinghamshire.  Objections  were  also  raised  to 
plaster  on  the  groimd  of  its  imparting  a  disagreeable  smell,  and 
of  its  tendency  t^o  swell  He  had  adopted  rolled  iron  in  his  (»wn 
method  in  c<msequence  of  the  prejudice  agm^nst  castrirou  joistii, 
and  lie  proceedeil  upon  this  safe  principle:  that,  taking  the  con- 
crete as  so  much  dead  weight,  his  joists  were  so  proportioned  that 
that  dead  weight,  together  with  the  extreme  loaa  which  couhi 
subsequently  come  mion  the  floor,  should  not  exceed  the  elastic 
limit  of  the  ii-on.  He  used  rolled  iron  joists  for  smcea  not  ex- 
ceeding 24  feet.  On  reference  to  the  table  of  weights  used  in 
Paris,  he  found  that  the  Fk^ench  floors  had  not  more  than  half 


m 


THE  CIVIL  ENGINEEB  AND  AHCHITECT'S  JOURNAL. 


the  strength  of  his  own;  thus,  with  a  beming  of  from  16  ft  6  in. 
lo  30  feet,  the  Ftench  twed  a  weight  of  iron  of  510  Ik  per  e^^impc, 
whereas  he  should  use  8  cwt,  in  addition  to  the  difference  in  the 
weight  of  the  grouting;  and  therefore,  if  the  French  floors  were 
safe  with  5  cwt  of  ii^on,  hi»  floors  niuBt  be  more  than  safe  with 
^ci^-t.;  and  the  cost  of  the  hitter,  in  joists  18  inche«  to  2  feet  apart, 
jtH  commred  with  a  timber  floor,  waa  about  7  to  10  |)er  cent  ad- 
ditiinini.  The  thicknesa  of  concrete,  on  hie  plan,  in  a  flotT  of 
20  f«>it  span,  would  l»e  7  inches  from  the  flange  of  the  joint,  the 
whole  auhfltance  l>eiiig  12  inchea  thick,  includmg  2  inches  for  the 
floor  itself;  and  as  a  question  of  expeujse,  it  would  be  very  easy 
to  reduce  the  Bti'engtJi  of  the  iron  (and  with  pei-fect  safety),  »o 
m  U>  bring  down  the  cost  to  thiit  of  an  ordinary  timber  pugged 
floor, 

Mr,  C.  H,  SitrrB  stated,  for  the  oonaideration  of  the  members, 
the  fiurt  that  no  material  could  be  more  de-struetive  to  iron,  es- 
uecialiy  wrought-iron,  than  plaster  of  Paris.  The  girtlers  mi^ht 
%ts  coated  with  some  material  to  prcitect  them,  but  in  moving 
them  alx>ut  it  waa  liable  to  be  chipped  oflT;  and  if  the  smallest 
pinhole  were  exposed  to  the  plaster  of  Paris,  the  iron  would  be 
con'oded*  On  the  contrary,  lime  tended  to  preserve  iron;  and 
therefore  a  coating  of  2^  inchea  of  ordinary  mortar  next  to  the 
girdera,  before  Ujsing  the  plaster  of  Paris,  might  be  desirable. 


APPARATUS    FOR   ASSAYING   PRECIOUS    METALS. 
J.  A.  Stafpkl,  Inveniar, 

This  invention  is  intended  to  supersede  neither  the  solution  by 
fire,  nor  the  various  chemiaU  te^its  wliich  haie  l>een  brought  to  a 
utate  of  great  ]:K?rfection:  it  is  simply  desiguHi  for  practical  pm^ 
]Ki3es,  when  neither  acids  nor  tire  can  be  made  availabtev  The 
a}>j>aratuft  is  constructed  OQ  the  princiule  of  specific  gravity,  which 
has  been  extended  to  specific  txtlume.  The  great  difficulties  to  >>e 
contended  with  were,  Ist,  the  elasticity  of  the  air;  2ndly,  its 
temperature;  3i\lly,  csipOkrity;  4thly,  the  dosing  of  the  appara- 
tUH  hermetically;  and,  5thly,  the  furnishing  a  scale  for  various 
weights;  but  after  four  years  of  unwearied  study  and  labour  Mr* 
Staftel  overcame  these  ilifliculties.  The  apparatus  consists  of  a 
glass  tulx%  tixed  in  a  braas  case,  the  bottom  of  which  forma  a 
cylinder,  which  receives  its  movement  by  means  of  a  sci-ew.  An 
annular  dial,  furnished  with  a  hair^  for  an  indicator,  shows  the 
degrees  from  0  to  99,  and  oontn^ls  the  motion  of  this  screw.  The 
degrees,  from  lOO  and  upwards,  are  indicate<l  on  a  plate,  fixed  at 
the  side,  which  plate  stands  in  connection  with  the  dial. 

Tlie  gl**\s8  tube  is  close^l  lienuetically  at  the  top  with  a  ghifiB 
cover,  t<:»  which  is  annexed  a  capsule^  a  perpentlieular  glass 
cylinder,  and  two  brass  l>ars,  aei'ving  as  a  scale. 

By  the  aide  of  the  apjwiratus  is  a  oar,  by  means  of  which  the 
dial  xa  brought  to  aero,  and  at  the  same  time  the  fluid  in  tbe 
cylinder  is  reduced  by  means  of  a  handle  to  the  mniual  point 
'rlie  object  to  be  tested  is  then  weighed  by  means  of  weights 
a<kpted  to  the  purpose;  after  which  the  object  is  placed  in  a  grate 
ausjiended  within  the  fluid,  and  the  capsule  csirefully  closed. 
The  handle  is  then  set  in  motion  and  turned,  until  tlie  weight, 
jjrevioualy  ascertained,  is  indicate<l  u|K)U  the  dial,  while  the  fluid 
in  the  perpendicular  cylinder  will  rise  to  a  degree  cori"esj>(>nding 
with  the  tigure  on  the  dial.  Tlie  figure  thus  obtalnetl  gives  the 
alloy,  the  remainder  the  amount  of  pure  metal.  For  exam  pi £%  if 
it  be  requii^ed  to  test  an  object  weighing  24  grains,  it  will  be 
ueCfdsaSLjry  to  stop  the  dial-hand  at  24,  and  of  the  fluid  in  tlie 
cylinder,  then  8,  tlie  result  will  be 

24  —  8  =  16, 
which  will  give  the  ettatidard  of  the  goUl 

If  the  gohl  be  alloyed  with  silver  and  copper,  which  will  be 
indicate^l  by  the  paleness  of  the  colour,  it  will  be  necessary  to 
refer  U)  the  brass  oar  for  the  purpose  of  showing  the  alloy.  Tlie 
dilTerentiid  wt^ights  of  the  alloy  between  gold  and  co]ij)er,  and 
between  gold,  silver,  and  copper,  are  iudicjited  by  various  scalea. 
If  the  object  weigh  39  grams,  and  the  cylinder  sliow  11,  then 
the  iBsult  will  be 

The  volume  of  fine  silver  or  gold  is  marked ...............  F; 

Thti  volvime  of  copjier^  or  any  other  alloy  is  marked  ...  C; 

The  volmne  c»f  8p*?cilic  diflcrenre  is  marked Dj 

The  vulxune  of  weight  In  marked 1^  £,  3^  &€. 


If  a  fusion  of28F+llOi«tobe  made,  the  figore  must  be 
F  =  C  -  D,  of  F  -h  D  =  C,  or  28  F  +  11  C  =  39  F  +  11  D 

=^Jti  copper  or  alloy. 

The  practical  utility  of  the  inntrument  will  chiefly  be — 

Ist.  The  determining  the  quantity  of  gold  or  silver  used  in 
manu£Eu;turerH'  wares  fr'om  either  of  these  metals,  and  thereby 
enabling  the  employer  to  ascertain  whetbeT  the  liubbed  artick 
contains  the  exact  amount  of  metal  furnished  to  tbe  warkmen. 

2ndly,  In  ascertaining,  if  required,  the  value  of  a  chain. 
though  the  gold  used  In  the  several  links  be  of  a  dlflerent 
sUuiiWd. 

artlly.  In  previoualy  ascertaining  the  standard  of  aftidotL,  when 
varioUM  sorts  of  silver,  of  unequal  size  and  weight,  are  to  be 
melteil  togetlier, 

4thly.  In  ascertaining  the  value  of  ooins  witli  the  greateet 
accuracy  and  dispatch. 
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WATER    WORKS. 

By  W,  S.  GARLAin),  of  Soho,  Birmingham, 

(With  an  Engraving^  Piute  VIIL) 
[Paper  read  at  the  Irnftitution  of  Mechanical  Engineer^,} 

These  water  works  were  established  in  the  year  1830;  the 
Company  then  ei'e^jted  two  engine-s,  having  cylinders  of  Bl  inches 
diameter,  and  8  feet  stroke,  ejicb  working  two  pumj»s  of  18  inche* 
diameter,  and  6  ft.  8  in.  stroke,  respectively  to  the  lower  let'elfl 
of  the  town,  or  working  one  pump  only  when  mining  water  to 
the  upper  reservoir.  These  engines  were  of  sufficient  power 
until  the  year  18^0,  when  the  company  erected  an  additional 
pfiir  of  puiuping  engines,  manufifcctured  l>y  Messrs.  James  Watt 
and  Co.  of  Soho.  The  cylinders  of  these  engines  are  of  72  inch^ 
diameter*  and  10  feet  stroke,  working  a  pump  of  23  im ' 
diameter,  and  10  feet  stroke,  under  a  head  of  2,j2  feet^  which  wil 
the  heads  in  the  main  and  fiiction,  is  er^ual  to  a  total  resistani 
of  2S6  feet,  and  to  a  load  upon  the  plunger  of  124  lb.  per  sq^ 
inch  or  upon  the  steam  piston  of  13  lb.  per  square  inch, 
weight  upou  the  plunger  retpiired  to  overcome  the  load  upon  the 
air-pump,  the  fnctioii  of  the  engine,  and  to  maintain  a  velocity 
of  10  strokes  per  minute,  is  nearly  26 J  tons,  which  is  equal  to 
142lbMH:T  s^pi-'U-e  inch  upon  the  area  of  the  23  Uich  plunger, 
and  14j  lb,  u|jt«n  the  i>iat-on.  The  power,  therefore,  of  eadti 
engine  when  making  10  ntrokes  per  minute,  is  equal  to  18<»  hor»  ~ 
and  thf  tf>tiil  power  which  the  comptuiv  now  have  for  supplyi: 
the  bt»njugh  is  equal  U*  lYM)  httrses.  "f  he  st^am  cylinders  A, 
hiive  stenui  cases,  ami  iire  ericloftixl  in  a  covering  of  felt  having 
outaide  casing  of  wood,  B,  B,  to  prevent  the  ratiiation  of  heat; 
the  tops  of  the  cylinder  mid  upi)er  nozzle  are  covered  in  a  similar 
maimer. 

Fig.  1  Phtt-e  Vin.,  is  an  elevation  of  the  enmne  and  pumps; 
anfl  fig.  2  a  section  on  a  larger  scale  of  the  mam  pump,  suction 
aiirl  delivery  pipes,  imd  air-vessel.  Fig.  3  is  a  vertical  section  of 
the  cylinder,  with  its  piston  and  roc^  and  side  section  of  the 
nozzles,  Tig,  4  is  a  fi^>ut  section  of  the  nozzles;  showing  the 
steam-valvf  CJ,  equilibrium- valve  D,  and  exhaustion-\-alve  E. 
Tbese  viilvcs  (on  a  larger  scfde  in  figs.  5  and  6)  are  13,  15,  and  18 
inches  iliameter  respefrfively,  and  of  the  double-beat  constructioni 
by  wbi(  h  the  ]mnci|wil  part  of  the  pi-essure  that  the  conim- 
coBiciil  valve  is  subject  to,  is  removt^rl.  The  stemu  govemop" 
valve  F,  h  made  of  the  single  conical  form  (tliore  l»eing  no  uecee- 
sity  for  making  this  valve  upon  the  double-be^t  principle),  and 
is  regulaterl  by  a  screw  and  wheel  handle. 

TliL'  load  upon  theae  engines  la  a  variable  one,  to  the  extent  of 
tbr>  difierence  of  the  dead  level  of  the  upper  reBer\*oir  and  the 
amoimt  of  friction  of  the  water  in  traimtu^  and  it  sometimes 
hapjiens  that  the  wat.er  is  Vjeing  drawn  otF  faster  than  the  en^ 
supplies  it»  junl  the  vekH!ity  of  the  water  beyond  where 
great  dniu:.j:ht  tK^cura  is  con»eqtientJy  deoreiwed,  and  the 
ance  pro|>orti onably  d i m in i slit'd ► 

To  pix^veut  any  iu^citlent  to  the  engine  by  going  out  too 
deoly,  in  ct^iisequenee  of  this  tliminisbetl  resi.stjuu*,  a  throttle* 
valve  G,  is  place<l  l»etween  the  upper  and  lower  nuzzle,  and  in 
the  pif«?  ctmimunicatlng  with  the  top  and  bottom  of  the  cylinder, 
whi<'h  is  regulatetl  by  a  screw  and  wheel  handle  in  a  similar 
manner  to  the  steam  governor  or  thnittle-v^dve;  and  by  thus 
contracting  the  passage,  or  ^ire-drawing  tJ»e  e<iuilibrium,  the 
equalisation  of  presBure  between  the  top  aq^d  oottom  of  the 
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cylifider  is  more  slowly  formed,  dining  the  time  the  plvm^er  Ir 
dmoendicigf  to  the  extent  the  weight  m  in  excess  of  the  aiminiahed 
rttdstiuioe^  acting  like  &  break  without  absorbing  any  power  or 
cansin^  any  dijsturhance  to  the  worldng  of  the  engines.  The 
ptjst^^n  is  represented  in  fig.  3  as  deecendmg,  making;  its  in-door 
stroke,  the  steam  aiad  exhaust- valvfsa  are  ope%  and  the  ec^ulli- 
bHum- valve  dosed*  In  tig,  4  the  ffteam  governor- valve  F,  and 
the   eqnilibrituu  goYemor^valye    Q,  are  represented    aa   wide 


Vio,  s. 


The  opening  of  the  ftteam,  injection,  and  exhaustion-vaJvea  is 
rieguhfcte<l  by  a  cat^ract^  and  the  speed  of  tin;  eiia^ine  is  thus 
under  the  control  <>f  the  eogine-man.  Tho  equilibnum-valve  k 
opened  by  qmwlrant  catcliea,  and  iH  dependent  npon  the  domng 
i^ftheexhatiHtion-vidve^the  former  Vjeing  ojiene<)  upon  the  domng 
of  tht<  latter,  and  la  dhtit  in  the  UBual  manner  by  a  tappet  upon 
th*:'  plug -rod. 


J 


TtQ.  I. 

*n»«*  ifijoctiott-ralre  is  also  made  upon  thedouble-lieat  principle, 

the  i^(tmin  upon  the  exhaustion- vaJve  spindle  tia  tittle 

. ,  by  iT'lieving  it  of  all  unneceanary  preasurp^  the  under- 

_  o|K?n  Ui  the  eondenaer 

'A  the  bumtiri^  of  any  pipe  in  the  main,  and  tlie 

'      ;»lunger  biding  suddenly  rf moved,  a  detent  is 

rtKl»  to  prevent  the  repetition  of  a  Wow  ujxjn 

1^    -j.>uug   i....ij,rT   hy  the  catch  pins.     This  detent  comes  mto 

u<  tiou  upon  the  engine  when  making  more  than  ite  usual  leiigtli 


of  working  atroke,  bj  holding  the  steam-handle  down,  and  thus 
•preventing  the  opening  of  me  ateam- valve.  This  adjunct  to 
the  hand  gear,  though  it  may  never  be  brought  into  operation 
from  such  an  occurrence,  would  evidently  be  of  great  value  in 
such  a  caae. 

In  fig.  1,  H,  IB  the  air-pump,  and  I,  the  condenser;  both  of  34 
inches  diameter  and  6  feet  stroke.  The  air-pump  bucket  is  fitUnl 
with  a  brass  annular  or  ring  vaJve,  and  the  delivery  and  fL>ot 
valves  are  of  the  usual  construction,  or  what  are  termed  flap 
valves.  A  vacuum  is  obtained  varying  finom  27  to  29  inches, 
according  to  the  state  of  the  atmosphere. 

Each  engine  lias  its  separate  oondenser  cifitem,  formed  of  ca^t- 
iron,  which  is  flupplied  by  a  cold-water  pump  of  13i  inches 
diameter  and  making  5  feet  stroke. 

The  feed-pump  W,  is  of  6^  inches  diameter  and  2  H.  6  in. 
stroke,  fitted  with  an  air-veaael    The  plunger  K,  is  23  inclies 

diameter  and  of  the 
Fia.  6. 
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length  of  stroke 
as  the  erteam  piston. 
The  suction-valves  L, 
L,  and  the  deliveiy- 
valves  M,  M,  (shown 
enlarged  in  fig.  6)  ai^ 
of  the  double-beat  kind, 
«nd  fitted  in  pairs  to 
give  additional  security 
to  the  action  of  the 
pump  in  the  event  of 
one  of  them  sticking 
or  tiectjminffotherwise 
deranged.  They  are  of 
cast  iron,  and  their 
beating  fiusea  are  com- 
poaed  of  a  mixture  of 
tin  and  lead^  which  is 
run  into  a  dovetail  re- 
cess turned  in  the  caat^ 
iron  seat,  and  thereby 
becomes  perfectly  fixed. 
The  water-way  through 
these  valves  is  of  the 
same  area  as  the  plun- 
ger, and  the  lift  of  them 
ifi  about  2  inches;  tlie 
blow,  when  shuttings 
\mng  scarcely  percep- 
tible. 

The  f^vessel  N,  is 
7  feet  internal  diameter 
and  16  feet  high,  or 
15  feet  high  above  tlie 
delivery  branch  into  the  main,  and  it  is  replenished  with  air 
by  a  separate  pump  O,  of  6  inches  diameter  and  3  ft.  6  in.  stroke. 
An  i»ir-oock  P,  is  fixed  upon  the  suetion  pipe  of  this  pump, 
by  which  the  necessary  quantity  of  air  Uy  be  supplied  is  regu- 
lated. TIlis  cock  only  reauires  to  be  partially  oj.ien,  and  when 
closed  eiitirt'ly,  the  pump  lifts  water  only. 

Tlie  air-vessel  is  of  great  ini]>r>iiiance,  as  by  its  eqtudising 
action  the  motion  of  water  in  the  mains  is  rendered  continuous, 
and  a  leas  weight  in  coiisenuenee  is  required  to  give  the  necessann' 
veloeit)^  to  the  descent  of  the  pJunger  in  the  out-door  sti'oke.  At 
the  lop  of  tljL'  piiiup-pl linger  is  fixed  the  t>ule  case,  containing 
the  necessary  weights  l*>  ovijrcome  the  load  or  resistance,  and, 
as  before  stated*  is  equal  with  the  plunger  and  rod  to  about 
26^  tons. 

UjK)n  the  first  ddivery  pipe  joining  tlxe  air-vessel  is  fixed  a 
safety  discharge- valve  of  6  incnes  diameter,  loaded  by  a  lever  and 
m-eight  a  little  abf>ve  the  pressure  uik>u  the  main,  to  prevent  any 
undue  force  being  thrown  upon  the  pump  ^m  the  accidental 
shuttuig  of  tlie  sluice  cocks  between  the  engines  and  the  town. 

The  main  lever  or  working-beam  R,  R*  tig*  1,  is  30  feet  long, 
cast  in  two  plates,  each  of  3  inches  in  thickness,  and  the  depth  of 
it  in  the?  middle  is  6  feet,  and  at  the  ends  2^  feet  Each  of  the 
plummer-blocks  has  saildles  of  cast-in»n  V>etween  them,  and  the 
wooden  spring  beams  S,  B,  which  latter  are  3l>  indies  deep  and 
20  inches  wide,  of  the  beat  Memel  timber,  anil  formed  of  6  pieoes 
in  section,  bolted  and  Ijound  together  with  wrought-iron  straps. 
These  beams  are  carried  by  the  lever  wall  T,  and  by  the  end 
walls  of  the  house. 
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The  <3»tch  piBB  U,  Vf  tote  of  wronght-iroii.  The  parallel 
motiotia  V,  V,  Are  of  the  usual  kintl,  which  require  do  farther 
explanation  thaa  what  k  shown  in  the  drawing  of  the  general 
elevation  of  the  engines. 

The  quantity  of  water  lifted  by  every  stroke  of  each  engine  is 
equal  to  180  gaUona,  or  1800  gallons  per  minute,  and  108,000 
gallonn  per  hour,  weighing  upwards  of  483  tons  lifted  in  each 


JAMES   TRUBSHAW,    C.E* 

Mr.  Jajtbs  Trubshaw  wa«  Iwrn  at  the  Mount,  Colwich,  Feb, 
13,  1777,  and  was  therefore  four  years  and  a  half  senior  to  another 
eminent  member  of  the  same  Society  (of  Civil  Engineers)  whom 
in  afler-life  he  waa  proud  to  call  his  friend,  and  to  whom  ha 
looked  up  with  sincere  re«pect  and  affection,  the  I'ite  George 
Stephenson,  E»q^  by  whom,  in  turn,  as  also  by  Iiis  distinguidhed 
•on,  he  was  met,  on  all  ocdiaions  of  interccmrse,  ^4th  the  moat 
kind  attention  and  courtesy.  And  here,  it  may  be  oljserved^  that 
(allowing  for  individual  diversiti^)  there  were  many  fK>inta  of 
reaemblancNj  between  that  very  remarkable  mim  and  himself, 
both  in  charaxrter  and  in  career.  Both  were  strictly  men  uf 
original  genius,  of  great  natural  talent,  and  perse veriug  energy; 
both  were  of  aimple,  open,  manly  bearing;  Doth  had  been  sub- 
jected to  the  di8ci]jline  of  actual  Wiirk  in  younger  days;  and  both 
were  the  makers  of  their  ow^n  eTentual  reputations  and  posiitiunB 
of  life.  It  may  be  added,  that  both  were  equally  esteemed  and 
respected,  wherever  known,  as  men  of  unblemlahed  integrity. 
But  it  is  not  intended  to  run  parallels  where  neither  comparison 
nor  contrast  is  needed,  and  where  the  celebrity  of  each  vtaU  nii  itu 
own  solid  foundation.  The  point;?  of  reaemblance  have  been  allutlod 
to  only  because  they  were  Hfeliow-labourera  of  the  same  genea-a- 
tion,  for  the  benciit  of  their  country,  in  a  commt»n  department; 
and  becau^  in  Mr,  Trubr^haw  jjerhaps  the  last  h  rane  of  the  old 
achool  of  engineers,  whoH*^  works  will  be  handed  down  to  1)0h- 
terity  aarecoi^Js  of  intuitive  geniu^fi  cctmbined  with  singular  pnic- 
tical  atdlb  For  Mr.  Trul>:*haw,  like  hii*  great  eijntemporarv,  had 
few  advantages  of  education;  but  in  iU  stead  he  seemed  ti:i  l>e 
gifted  with  an  instinctive  perception  of  all  great  mechanical 
principles,  uniformly  guided  by  excellent  tfommon-senae. 

In  eiirlier  life  his  abilides  became  gradunlly  known,  diiefly 
within  h'm  own  county,  where  he  acquired  tlie  favour  and  esteem 
of  many  of  its  jirist^iK-'racy.  His  Urst  f^pecial  [mtronesa  and  frieiid 
was  the  then  Mrs.  8neyd,  of  Auhcomb,  to  whom  he  himself  always 
attributed  his  start  in  the  worhl;  but  throughout  life  be  received 
unremitting  encouragement  and  kindness  (and  even  posthumously) 
from  other  mcmljers  of  that  much-reapectj^^d  family.  The  late 
Sir  Tliomaa  Cotton  Shepparti  tmd  his  father  mav  be  mentioned 
m  other  constant  friends;  andj  at  a  latter  day,  Str  Geo.  Fbili|ia; 
by  aU  of  whom  bift  tried  worth  was  consistently  appreciated:  but 
Kill  name  was  well  known  and  esteemed   through   tlie  county 

Sner&lly.  At  a  later  day,  Mr.  Trubihaw  became  En^eer  of 
e  Trent  and  Mersey  Canal  Company,  in  which  capacity  his 
services  and  works  were  of  the  most  valuable  kind,  w^hetber  in 
tile  way  of  construction,  repair,  or  superviaiun.  Tlie  various 
reservoirs,  feeders,  railways  and  other  works  which  be  directed 
for  tliat  company,  bear  equal  witnesa,  in  one  form  or  other,  to 
his  judicious  management  or  able  contrivance. 

As  an  architect,  Mr.  Tmbshaw  was  natumlly  without  classic 
pr«tenriona;  but  his  designs  were  always  cleverly  amiuged  for 
tmiTiOfles  of  convenience  and  comfort  It  was,  however,  as  a 
miiider  that  his  talt^nta  were  most  conspicuous.  Among  hia 
domestic  works  in  that  department.  Ham  Hall,  near  Aahboume, 
laid  Weston  House,  in  W  arwickshire  (which  he  built  for  ibeir 
respective  owners^  after  designs  of  Shaw  and  Blore),  may  be 
quoted  as  specimens  of  firsts-rate  execution.  In  another  line,  by 
A  bold  and  original  conception  of  great  simplicity  withal,  he 
ftooompliahed  a  very  remarkable  work.  The  lofty  tower  of 
Wybumbury  Church,  in  Cheshire,  had  declined  more  than  five 
feet  ^m  the  perpendicular.  At  a  small  coat,  and  by  no  other 
proceea  than  that  of  carefully  removing  the  earth  on  the  higher 
side,  by  means  of  gouges  adapted  to  the  purp<tse,  imtil  the  fabric 
mbove  might  gmdualTy  sink  and  nettle  by  its  own  weight,  Mr. 
Trubdhaw  restored  the  tower  to  iU  upright  position  without 
damjige  to  a  ungle  stone  of  the  whole  buiUhng.f 

*  ¥nm  lb«  "Oeotiemu'A  MahuIimi/ 

I  Tito  ooiB|iiler  of  ihiB  memoir  ootMrnvoa  th«  wmk  to  Imvo  bicn  ftceompUihcd  m 
Mkfirt  >-4|iivpoiiiig  the  iueUiuiliotl  of  ttka  iowti  to  Mn  haOk  fhicn  anuth  tn  twrth  (it 
ni  BoC  wkilktt,  la  bd,  It  wu  to,  or  dM  ffTMi},  a  irartdi^  tivoch  ww  du«  on  tha 


In  the  outaet  of  liis  eareer,  bowever,  his  great  fancy  had  bMB 
for  bridges,  and  as  his  earliest  works  of  any  magnitude  weiro  ill 
that  branch  of  art  and  science,  so  were  his  latest  and  grntasL 
Perhaps  the  **f'  r  Bridge"  over  the  Bee,  at  Chester  (ao 

named  by  her  j  ]t«ty,  then  the  Princeas  Victoria,  at  iu 

formal  opening  m  i^/^i  ,  ih,  and  will  remain,  his  maater-pieoe  of 
ability.  An  elegant  design  for  the  structure  had  been  produoed 
by  the  late  Mr.  HarriiK»n  of  that  city,  and  ita  devemeaa  and 
beauty  were  readily  acknowledged.  To  design,  however,  is  some* 
times  easier  than  to  execute;  ruid  where  was  to  be  foimd  a  man 
bold  enough  to  undertake  a  work  which — if  ever  completed— 
was  to  stand  unrivalled  in  the  annals  of  bridge-building  f  A 
single  arch  was  to  be  thrown  across  the  river,  of  a  span  exceeding 
200  feet  Telfurd  and  other  celebrated  engineers  had  pronounoed 
the  feat  almost  impracticable;  and  the  term«  of  eontnust  alone, 
amounting  to  36,(XK¥.,  was  sufficiently  formLlable,  for  a  work 
atteudt^d  witli  so  many  possible  yet  undetinable  hazards,  at  a  day 
when  the  trigantic  contnu^tH  of  later  time  hatl  not  become 
familiar.  Ni;verthelt?as,  Mr  Trubshaw  courageoualy  undertook 
the  work.  It  oc<3upied  six  year«  in  the  completion;  the  first 
stone  having  been  laid  in  Oct  1H27,  an<l  the  bridge  opened  to 
the  public  in  Dec,  1h33.  Tlils  wtis  of  course  a  term  of  great 
anxiety  and  of  sevei-e  trial.  The  peril)*,  both  iw  land  and  water, 
were  many  and  great.  Demfinds  were  Bometim<?a  urgeiit,  wldie 
supplies  were  necessarily  deidt  out  with  rigid  ♦"  m*  i  r.  L^  umtiageni 
who  could  not  afford  to  listen  to  pleas  of  ii  ;  turns  of 

adversity  now  and  then  ensued,  ami  (as  wii.  t:  the  case) 

there  were  not  wanting  some  who  looked  ujion  the  undei-takiug 
with  adverse  eyes,  or  worse,  whom  predictions  of  disappoixLtment, 
or  even  leas  worthy  considerations,  forbade  to  sorrow  for  any 
prospect  of  failure.  Thus  he,  on  wliom  the  respouaibility  rested, 
w^as  more  than  once  t*e<luf_'ed  to  very  fiisquieting  straits.  But  he 
was  no  vain  theorint  or  random  pretender,  nether  hfid  he  calcu* 
lated  hia  resourt^es  h>oaely;  and,  aft^r  mitny  a  fluctuation  of  dond 
and  sumibiue,  l»old  enterpnse  fmd  honest  perst-vprance  had  their 
rewanl.  The  design  wfw  achie\'ed  in  full;  and  one  of  the  i 
wonderH  of  thin  kingdom  now  remains  iVir  a  lasting  memorial  (a 
la  hoped)  of  the  builder's  comprehensjive  genius  and  sterli 
courage.  The  simjilicity  of  coUHtruction  in  the  centres  of 
great  arch  (tm  invention  of  which  he  was  justly  proud),  and  I 
mode  of  skckening  them  to  bring  the  arch'Stoncs  to  their  reap 
tive  bearing*,  drew  foi'tii  gre+it  ndniinition  fr^jm  the  members  i 
the  society  to  which  Mr.  Trabs^haw  l>eln]ge<l,  and  by  whom  he 
was  ti-eated  at  all  times  with  marked  respect  A  model  of  the^ 
bridge  and  centres  (with  some  others  of  interest)  i 
by  him  to  the  society,  and  a  probiem  of  nn  small  importanoe  ] 
been  solved  in  bridge  architecture  by  the  triumphant  iwue  1 
this  venturous  and  able  work. 

Though  it  be  to  pass  from  a  greater  subject  to  a  leas,  there  i 
some  details  connected  with  a  later  work  of  Mr.  Trul^haw  (a 
of  very  considerable  magnitude),  so  graphioiliy  cluiracterijitic  of thfl 
num,  that  this  work  would  Imj  iucojii|)ltjte  mnhout  a  reference  f 
them.  This  wa**,  the  erection  of  the  new  bridge,  called  the  **  Elxet 
Bridge,"  over  the  Derw*  nt,  at  Dei  l>y.  More  than  one  disastroa 
flood  occurred  in  course  of  \U  progress,  involving  damage  obvi-  * 
ously  fatal  to  all  but  the  credit  of  the  bigh'«pirited  oontnustor, 
then  on  the  atea<ly  side  of  three»<?ore  years  and  ten.  And  now 
comes  the  chanurteristic  evidence  just  referreiJ  to,  as  shown  on 
occartion  of  a  public  dinner  given  at  Derby,  in  celebration  of  the , 
opening  of  this  bridge  in  October  1850,  The  health  of 
builder  having  bean  proposed  in  complimentary  and  very  _ 

terms,  with  an  allusion  to  bin  ill-fortune  in  the  foregoing  respec^l 
coupled  with  good  wnshes  for  **all  the  enjoyment  which  intelli»| 
geuce  and  integrity  could  give  to  an  old  man  in  the  last  days  I 
of  his  life,'*  ]Vlr.  Trubahaw  replied  in  t^smia  worthy  of  l>ein^l 
recorded,  as  a  specimen  of  wliat  may  be  sincerely  called 
adorned  eloquence.**  "I  am  much  plcfiaed,**  he  said,  *'thatnij^ 
conduct  has  met  with  your  approbation.  I  have  been  in 
habit  of  thinking  all  my  life,  but  not  of  talking  much;  and  if 
bridge  w^hich  has  been  ojiencil  to-day  will  carry  us  all  well  ove 
I  shall  be  much  gratified.  With  i^espect  to  the  cost,  it  bos  ne 
given  me  much  trouble.  When  I  was  assaile*!  by  sudden  floe 
anil  by  quickMands  in  the  middle  of  the  river,  1  mou  lound  OS 
where  my  profits  would  be*    However,  I  have  paid — or  shall  ] 

upper  ior  (outL   !^^*b'  &rtn-^<  i\ 

OdlKDiler,  UtKv 
mMitro.  fvi  i  ^ 
lomtlooi.    WLicUiur  Uii^  liu' 
sbljr  son. 


brcuilth  of  tbe  towvff  uul  from  tliii  tx«tich,lihA  | 

litloiiLi.  vu  Koopid  oat,  and  taMcU  *  MMi 
he  noK  aitTsiie«a»  to  rulal  nnldeai  «r  i 
laciuotllinMi^  the  weikD0M  cftiiMd/ bgr  tlw  f 
iwulur,  be  &  ooneoi  dcaoriplUni  or  twij  tiMi  fkct  jiM  indi^pittfr- 
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in  thd  eoiii«e  of  ft  few  dAjB-Hi]!  the  ejtpenseB  inmirred;  iuid  I 
flhAll  thefn  hnrtk  the  acooimtn  and  think  no  more  at'kont  them.  I 
thftnk  the  Mayor,  in  particular,  and  the  gentloTni^u  preaentj  for 
tl  '  '"  V  suid  kimhies8  I  huve  recei\'ed  during  the  pn>greaa  of 
t  md  I  hoj>€  the  bridge  will  do  credit  to  my  memory 

wht  ij  i  am  DO  more.'^  The  Une  io  the  play  forcibly  occtirB 
hert! — - 

Willi  ft  mom  gftlLuat  mcNliMty  rolieuinMl  f 

\fr  Tr,i>»4a1i.»\*-'i.  .».*P  iiitd  oomparatively  failing  health  after  tlii^ 
I  ting  a  further  work,  Ut  which  allusion 

i.  1:   w;t»  at  the  time  Under  aerioua  eonsi- 

i  mouumeiit  to  M\\  Ueo*  Stephen- 
it  *Lie  wbit^h  should  be  several  feet 
."     The  project  was  gravely  enter- 
iti^aiine  418  to  its  feambility;  nor  did 
ttkill  iu  tht-  ioiitiLruetion  and  application  of  machinery 
Vmij;  y>orpo*<e«,  laive  mu<?h  room  for  doubt  that  his 
!  energy  would  have  brought  the  scheme  t*>  a 
it  been  actually  taken  in  hand»  and  life  lieeti 
in  sunnoim ting difhculties  of  »uch 
I  ived,  had  been  very  ounapicuonslv 

roiimin  at  Ramsgate^  comm- I        ^ 
V.  in  1821t  of  whii'h  he  limi  ii' 
■  <  '»f  Mr.  Shaw,  to  whom  hir*  auiiim':* 

inentAlly  known, 
...  ;  was  cheerful  and  fi-iendly;  abhor- 
'  tfectation  or  pretence;  and  ready  at  all 
Ins  valuable  ideiw  and  store**  of  priictioal 
wikH  a  great  featui-e  of  hi f*  mind,  in  nil  ways; 
defei"ential  ht  thoMe  of  higher  degree  with 
.t.mi  he  c«>uver»efi,  withont  any  tincture  of  sf^rviJity.  It  may  !)« 
\deti  with  truth,  that  an  an  enipk»yer,  no  miister  could  ever  have 
taken  more  thought  and  painn  t/>  render  to  all  their  dues — sm 
wfdl  in  th<^He  w}u*  si^rveii  him,  fw*  t^j  thos**  whom  he  Herve-d.  His 
n  either  side,  and  all  hi*  life  through — wan  a 
htness.  As  respeoted  the  just  claims  of 
iHy  experience  hail  mafle  him  a  highly  coni- 
•  gi*eat  wa«  his  anxiety  u>  do  them  jui<tiw 
111  «arly  peris m1  of  hi«  busine^H — which  he  cont- 
,  with  very  slmder  resourees — neither  he  nor  his 
wife  would  ever  allow  themselves  any  iudulgenee 
UDtjl  the  workmen's  wages  and  all  tnvde  debts  luui  lieen  maiie 
jsK^Mi»v.  \fany,  at  that  time,  were  the  hmg  and  weary  walks  he 
1  in  collecting  his  own  dues  for  such  purposej^;   and 

■^1  ^ dressing  w-is  it  to  l>«>th  whenever  those  exertions  hap- 

pened to  prove  nnsuoeetwfiil  at  the  moment*  And  other  like 
tiiiit«  of  honesty  might  l*e  n<lduced  in  abundance,  did  stirh  mere 
personft)  anecdotes  belong  to  suuh  geuenU  outline  of  character  as 
^^  pr^in?nt, 

:u  Mr  Truhshaw  wjis  of  a  commanding  Hgure,  tall  and 
n  ■<  may  l>e  ja^lgvd  Ln  ]Kirt  from   tlie  somewhat  singular 

fiiA.t  nl  liiii  havmg  l>een  one  of  seven  brothers,  whose  aggi-egate 
"height  was  not  les«  than  forty  feet.  He  u-as  man-ied  on  the  21«t 
Jan.  1801,  to  Mary,  youngest  daughter  of  Thomas  and  Miu-y 
IBott,  who  survives  him,  and  with  wliom  he  truly  found  and 
F^r  -  V  ''JT-ing  a  term  of  more  than  half  a  century^  **tliat  mutual 
f  Ip,  and  comfort,  which  the  one  ought  to  have  of  the 

« -Ui-  .  .i.  .uarrietl  life,  both  in  prosperity  and  adversity."  A  more 
thon>ughly  unite<l  \mr  cannot  have  been  t>ften  met  with.  Forty- 
fiur  v,':ir^  nf  tlieir  happy  union  were  spent  at  Little  Haywood, 
I  in  1R)1^,  and  where  they  had  the  satislju^ti^m  of 
r  ^  friends,  in   lt*51,  some  little  menu^nals  of  their 

wvdded  jubilee.  Three  s*ins  and  three  daughtei-s,  of  whi»m  five 
rtmam,  wcr^  the  \mnei  of  the  marririge;  his  eldest  son,  Thomas, 


urorK-Uif  h. 
petent  jti^ 
always   ^' 
menc 
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derable  pnrmise,  died  preiimturely  in  1812. 
i.i  the  wife  of  Thomas  Johnson,  ilsq.,  arclii- 


trt  tidd^  that  Mr.  Trubshaw  erentmdly  realised  a 
'rice,  althtiugh  moderate  in  proportion  to  the 
.»nd  unfailirtg  imlustrv-     He  dieil  calmly,  *>n 
1!  i/i,  at  Little  Hayw^MMi,  fvdwich,  Stafford Uh ire, 

HL'    '  M  after  a  short  actual  illness,  and  was  hurie«i  in 

tIm^  r  uwr  i  I  <  iff  Ohrich,  on  the  4th  Nov.,  having  died  as  he 
h.wl  ]]\f:'.],  ,1  tiiihtul  I  I  i  hutable  memlier  of  the  Chitreh  of  Eng- 
]  .,   f       ii  .    I        ,  ■  ' -< '!•  ">i  ^<'»-K*w    .!i-!  receiviid,  in  hisown 

i  I ly  of  sincere  regret 

-    ....,,,  ,,  ^  i  J  i   rsoiiai  losfi  in  nuuiy 

houi^es  beyond  the  cdrole  of  his  own  tamily. 


FORM  OF  CONSTRUCTION  OF  LIGHT- VESSELS  AND 
BUOYa* 

Im  these  go^-head  days,  when  steam  and  even  sailing  vetaab 
are  rivalling  the  speed  of  railways,  observations  on  Uie  con- 
struction of  light-vessels  may  appear  to  carry  ns  back  to  the 
dark  aijes.  or  to  imy  other  period  of  **  no  progress."  Certainly, 
the  tasK  of  de^dsing  the  be«t  means  for  preserving  a  fixed  station 
in  the  mkbt  of  this  turmoil  of  locomotion  is  not  a  ver^'  attractive 
one  and  bv  no  means  in  accordance  with  tlie  restless  spirit  of 
the  age.  feut  it  Li  a  subject,  nevertheless,  of  great  im|*ortance; — 
the  safe  arrival  and  departure  from  this  country  of  uur  almost 
innumerjible  marine  bemg  defjendont  on  an  efficient  at&tionary 
light  flotilhu 

The  great  public  advantn^a  arising  from  an  improvement  in 
the  form  and  moorings  of  light-vessels  and  Vmoys  has  escaj^ed  the 
attention  of  our  naval  architects,  who  have  l»een  oocupied  by  tlie 
more  attractive  consideration  of  that  construction  by  which  ship* 
may  pi>«s  through  the  water  with  the  greatest  possible  veIoci^% 
aiirl  as  the  ship  has  thus  became  the  sole  mistreas  of  the  weaves, 
she  has  been  and  La  stin  in  use  Ibr  the  purpose  of  stationary 
floating  beacons. 

A  moment*s  reflection  will,  however,  raise  doubts  w^hether  the 
two  oiiportite  requirements,  of  8[>eed  througti  the  water  and  of  a 
stationary  p<^tion  upon  it,  can  bo  best  attainerl  by  the  ssime 
form  of  floating  hotly;  and  further  consideration  wUl  show  it  is 
wholly  incomjmtible  with  the  nature  of  these  rerpiirements  tliat 
such  can  l>e  the  case.  It  may,  at  tirat,  appear  that  the  form 
which  is  best  adapted  to  jiass  tln'ough  the  water  with  the  least 
resistauce  is  also  the  t*>rm  liest  Mlapted  to  permit  the  water  U* 
pass  by  it,  but  this  condition  is  only  a  pcjrtion  of  the  case  and 
the  remainder  wholly  deprives  the  argument  of  its  force.  It 
must  not  be  forgotten  that  the  stationary  floating  Isxly  is 
Cisteneil  to  the  ground  beuf^ath  it  in  the  midst  of  the  mo\dng 
waters.  A  oonsiaeration  of  this  part  of  the  subject  will  show 
that  the  alxive  condition  is  only  apparent^  other  dmumtaiiioeB 
not  being  the  same. 

The  prcHent  fc^rm  of  a  light- vessel  being  that  of  a  ship,  we  will 
firsit  notice  in  what  rcHfiet-ts  this  mode  of  construction  may  l>e 
considered  disaxlvantagt^ous.  It  is  taken  for  granted  that  the 
I>pew3nt  form  of  ship  is  the  best  possible  for  the  purpose  for  which 
It  is  usetl  and  pre4wtnt«  the  Icfist  objectionable  featnres;  but  notr 
withstanding  tniw  is  the  cajse  and  though  she  is  mooretl  with  1^ 
inch  ch^un  cable,  e^timnteii  to  be  strong  enough  for  a  sailing 
vessel  of  7W  t**nfl  (a  light- vessel  being  not  more  than  170  tons), 
yet  the  power  of  the  sea  over  the  -vessel  is  such  as  to  oocaaionally 
snap  these  heavy  chruns.  Now  when  wv  consider  that  the  sen 
when  not  opposed  is  harmless, — as  witness,  the  bottles  which 
have  floated  unhjirmed  ujH)n  its  surface  over  half  the  world, — it 
is  clear  that  the  immense  power  brought  into  operation  to  snap 
these  strong  cables  must  proceed  Jrom  the  veswel  hermif^  and  the 
power  of  the  waves  to  break  a  vessel's  moorings  may  be  con- 
sidered to  arise  princijjaUv  from  the  leverage  upon  the  chain, 
which  her  form  necessarily  brings  into  action.  This  action  in 
ordinan^  weather  may  be  harmless,  but  when  the  sea  becomes 
mugh  it  is  then  felt,  and  with  a  power  which,  under  certain 
elrinimstances,  is  irresistible.  Suppose,  a  heavy  strain  upon  the 
cjible  from  the  weight  of  many  tons  at  the  end  of  a  lever,  as 
above  mentioned,  and  the  bow  of  the  vessel  struck  hy  a  sea  at 
the  same  moment, — ►the  chain  breaks;  for  nothing  can  withstand 
the  com  bi  nation  of  tliese  forces. 

With  resf>ect  t^:*  buoys  the  leverage  is  very  evident,  and  it  ia 
this  alone  which  causes  them  to  break  their  cables.  A  buoy, 
liAving  a  diBphiccment  rtf  about  one  ton,  is  mtx>red  by  a  J-inch 
chain,  cidculated  \f>  hold  a  sfdhng  vessel  of  130  tons  burthen;  vet 
this  small  bxly  will  break  such  a  cable.  Buoys  are  genenilly 
mooj-ed  from  their  lowest  iiart.  Tire  lowest  part  is,  in  different 
size* I  buoys,  at  diflTcrent  aepths  below  the  surface  of  the  water; 
btrt  at  whatever  depth  it  may  W  l»elow  the  surface  (the  axis 
ujwn  which  the  buoy  tnoves  lieing  upon  the  line  of  flotation), 
that  depth  is  the  length  of  the  lever  acting  upon  the  chain, 
which,  m  its  turn,  reacts  upon  the  buoy  by  t^e  aame  length  of 
lever.  It  is  this  le%^er  which  gives  the  sea  power  over  the  buoy 
to  foi'ce  it  out  of  the  perjienditrular,  the  angle  of  inclination 
var>nng  with  the  strengtii  of  the  tide,  and  presenting  an  inclined 
surface  to  the  sesi,  to  rfin  up  it  and  act  u|>on  the  upper  part  of 
the   buoy; — thus   bringing   into  play  another  lever.      In  very 
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violent  weatber  these  joint  powers  will  cause  a  small  body  of  one 
ton  to  break  a  |-iBch  chain  cable. 

It  resulta  from  these  conaiderations  that  lererage  action  may 
"be  regarded  aa  the  chief  cause  of  insecurity  in  our  buoys  aed 
lil^t-vesaele,  and  that  before  iniprovement  can  be  effected  in  the 
construction  of  these  bodies  this  radical  evil  must  be  remedied. 
Nature  generally  points  out  the  road  by  whitih  the  accompliah' 
meut  of  any  object  may  be  beat  attained,  and  na\Til  arcbitecta 
have  availed  themselvas  of  the  beautiful  lines  which  fishesfi  atford 
them  to  construct  their  swiftest  sailing  ships.  lu  like  mannefr, 
let  us  notice  the  method  by  which  njtture  m0(»r8  her  own  sta^ 
tiouary  floating  bodies*  We  shall  find  on  referrim  to  the  floating 
leaves  of  aquatic  planta;  especially  to  the  magnmcant  leaves  m 
the  Victoria  Re^a  and  to  those  of  the  Lotus  and  othera,  that  the 
mtxirinff  is  in  &e  centre  of  a  circular  body,  and  that  in  these 
leaves  the  centre  of  the  iloatiug  body  and  the  centre  of  gravity 
ar«  coincident  upon  the  line  of  flotation.  Now  here  appears  the 
principle  to  guicle  us  in  the  oonatniction  of  light- vessels,  buoys, 
and  other  Hationary  flimtiog  bodies.  In  a  eircnlaj'  floating  body 
of  weight  the  bottf>m  of  it  will  be  liolow  the  surCice  of  tlie  water; 
if,  therefore,  the  bottom  of  the  body  be  hollowed  out  and  raisefl 
upj  and  the  nnxiring  attached  to  the  upper  part  of  the  hollow 
cone  thus  ibrmed,  we  shall  be  able  to  accomplish  the  results 
which  nature  points  out  as  necessary  to  be  attained^  viz.,  the 
mooring  from  the  line  of  flotation,  from  the  centre  of  the  floating 
bixlVt  and  from  the  centre  of  gravity;  which,  with  a  due  attention 
to  the  vlifltribution  of  material,  may  be  made  nearly  coincident, 
and  a  light>-ve3flel  or  buoy  thus  constructed  will  rlJe  upon  the 
waves  in  the  most  violent  storms  without  any  levenige  action 
whatever  being  brought  into  play. 

Tlie  action  of  the  waves  upon  a  circular  floating  body  moored 
fi^m  its  ceotre  of  gravity  will  be  very  difierent,  almost  wholly 
8o,  to  that  which  takes  place  ui>on  light- vesaeb  anil  buoys  of  the 
present  construction,  although  it  requires  some  little  trouble  ti> 
divest  the  mind  of  the  habit  it  may  have  acquire<l  of  contem- 
plating the  action  of  the  waves  upon  floating  bodies  having  a 
fcead,  stem,  and  keeL 

A  light-vessel  of  the  proposed  construction  must  be  from  30  to 
40  feet  in  diameter.  A  circular  vessel  of  this  size  will  appeal*  at 
first  sight  to  present  a  larger  surface  to  the  action  of  the  wind 
and  waves  than  a  vessel  having  only  20  feet  beam  and  80  feet 
len^'th,  but  this  is  apparent  only,  not  real.  It  mi-eiy  happens 
that  the  wind  blows  from  stem  to  stem  of  a  fihip;  It  usually 
blows  upon  the  bow  and  slantwise  upon  the  whole  length  of  the 
Yeatel,  «ie  stem  being  borne  up  by  the  tiile  or  the  cross  sea.  The 
sea  bean  the  ship  up  against  the  wind  while  the  wind  is  forcing 
her  back  agidn  npon  the  sea,  and  thus  an  antagonism  takes  place 
between  these  two  forces,  each  e idling  more  jMjwer  as  it  is 
more  opposed  by  the  other,  the  ship  being  ttj  them  the  haniUe  to 
wrench  and  tear  her  from  her  chain.  In  a  circular  light- vessel, 
nuMired  as  prop^^sed,  this  canuot  o<;cur;  the  wind  may  blow  upon 
it  and  the  sea  may  heave  it  up,  but  there  can  be  no  combination 
of  opposing  powers.  If  the  wind  l«e  very  strong  a  certain  known 
power  will  act  upon  the  chain,  and  no  more  from  that  source;  if 
the  sea  run  very  high  the  vessel  will  rise  with  it,  and  the  only 
strain  arising  m>m  the  action  of  the  sea  (apart  from  the  tide) 
which  the  canle  will  be  subject  to  will  be  tliat  which  will  result 
from  the  **  scend**  of  the  wave,  which  will  be  found  iuconsider- 
ttble*  It  is  not  supposed  that  the  cable  wUl  be  subject  to  no  stndn, 
but  it  is  assumed  that  it  will  h&  liable  to  no  autlden  jerks  and  also 
to  no  strain  tliat  has  not  been  previously  considered  and  com- 
pensated, 

Among  the  many  advantages  which  will  r^ult  from  this  mode 
of  ct>ostruction  will  be  that  ariising  frtjm  the  absence  of  all  pitch- 
ing and  rolling,— by  which  is  meant  any  movement  a  vessel  may 
make  in  excess  oi  the  angle  of  inclination  of  tlie  surface  upon 
which  it  floats.  It  may,  possibly,  be  thought  that  Ihicause  the 
mooring  is  attached  t«>  the  centre  of  the  vessel  that  it  will  oscil- 
hite  upon  ita  mooring  jwint  as  ujjon  a  fulcrum,  but  this  cannot 
take  pkoe;  the  weight  of  the  chain  bearing  clown  from  the  c^^n- 
tre  or  gravity,  together  with  the  body  of  water  in  the  hoUtJW 
bottom,  will  impart  very  great  atiibility  to  the  whole  of  the  stmc- 
turt*,  and  to  whatever  angle  the  vejssel  may  iucline  it  will  be  de- 
pendent upon  the  angle  mjide  by  the  body  in  which  it  floats  and 
will  not  relate  to  the  poiut  by  which  it  is  moored.  From  these 
con^i<lerations  it  will  necessarily  result  that  a  vessel  of  the  pro- 
posed construction  can  never  be  struck  by  a  sea.  This  is  e\'ident: 
the  body  will  be  simply  borne  upon  the  waves,  it  wUl  otfer  no 
resistance  to  them,  and  there  will  be  consequently  nothing  fur 


them  to  strike, — in  &et,  the  vessel  wUl  ride  over  th#  waves 
stead  of  the  waves  over  it. 

These  advantages,  claimed  for  a  vessel  of  30  feet  diom&ter,  havs 

been  found  to   result  praeti- 
o&Uy  in  the  use  of  buojii  of 
6  feet  diameter.    The  Trinity 
House  badA  atlopted  buoys  cott- 
structed  u})c:in  this  principle, 
and   which  are  found  to   be 
sni^erior  to  any  yet  tried.   Tlie 
aocomponyiug  flgure  is  a  var- 
tical  section  vf  one  of  these 
buoys  constructed  of  ircm  for 
them  by  Me^rs.  Brown,  Len- 
nox, and  Co.     On  inspection 
it  will  be  evident  that  the  tide 
can  have  no  power  over  the 
buoy  to  force  it  from  the  per* 
pendicular  by  any  liautage  of 
the  mooring  upon  it,  or  other- 
wise;   indeed,   the    strongast 
tide  has  no  efleet  in  causing 
it  to  deviate  from  its 
dicular  position,  for  wt 
tendency  there  may  be  to  ] 
duc^e  a  lean  over  by  the  i 
presHing  upon  any  side  of  H^ 
it  ia  directly  oounterbalanoed 
by  the  pressure  of  the  saune 
tide  upon  the  further  or  op- 
p<3aite  side  of  the  hollow  cone. 
There  can,  we  think,  be  no  question  as  tc*  the  correctness  of  the 
principle  of  mooring  any  stationary  floating  body  from  its  centre 
of  gravity,  and  there  can  be  but  little  doubt  that  the  more  dis- 
tant the  mooring  is  fniiu  the  centre  of  gravity,  the  less  steady 
and  the  leas  secure  is  the  floating  tw  niy .  A  glance  at  the  oon 
tion  of  bodies  oniinarily  U3<?d  for  stationary  floating  purposes  ^ 
immediately  convey  an  idea  of  tlieir  unsteadincssa  and  insecu 
the  centre  of  gravity  is  in  one  |>ai*t  and  tlie  mooring  is  attache 
to  another  far  diataat 


BOTAEY   ENGINES  AND  BOILEBa 
WiLLtAM  Andrews,  Pat^ntm^  April  24,  1851. 

These  improvements  have  reference  to — Firstly,  a  method 
constructing  rotary  engines  of  two  revolving  parts,  so  i 

that  the  steam  having  acted  to  propel  one  p^t,  passes  into  l 

acts  upon  the  other  rotary  part  of  the  engine.    Secondly,  the 
construction  of  steam-boilers  in  such  maimer  that  the  flame  i 
heated  gases  arising  from  combustion  ahall  pass  up  through  i 
series  of  tubes  placed  verticaOy  over  the  fitmnce,  and  oommu 
eating  with  a  generator  or  eouibustion  chamber,  into  which  at 
spheric  air  is  admitted  for  the  purpose  of  igniting  the  gases,  * 
and  thereby  economising  fuel  and  consujuing  the  smoke  of  the  I 
nace.     The  combustion  chamber  communicates  with  the  smoke*! 
hiUJL  by  a  series  of  hctrizontal   tul>es.      In  the  bottom   of  the 
8moke-bf>x  is  placed  a  damper,  regiduted  by  means  of  a  lever  and 
r<xi.     Thirdly,  to  the  construotion  of  pximps  with  two  buckets^ 
the  pi8ton-r£>d  of  one  bucket  passing  through  the  hollow  piston- 
rod  of  the  other  bucket.     The  foot  and  deUvery  valves  are  i*" 
pensed  wth.    rourthly,  an  improved  s^ifety- valve,  consisting  of  | 
ring  of  metal,  fixed  concentrieally  in  an  annular  opening  \' 
bridges  or  ribs*     The  ring  and  inner  edge  of  the  opening  for 
the  valve  seat;  the  valve  is  formed  of  a  solid  circular  pieoe_ 
metal,  and  a  solid  ring,  also  connected  by  bridges  or  ril«, 
solid  piece  fit*  into  the  ring  of  the  valve-seat,  and  the  solid  rii]_ 
of  the  valve  fills  the  int*?rval  between  the  ring  of  the  seat  and  the 
inner  edge  of  the  circular  opening.     By  this  ari'angement,  two  or- 
more  eL»ncent}4c  rings  of  escape  are  provided,  instea*!  of  only  ot 
as  usual^  thereby  aiftrding  greater  area  of  escape  for  the  steaL, 
and  consequently  gi-eater  safety  on  any  occasion  of  Budden  gene 
ration  of  etetun.    Fifthl^y,  a  method  of  welding  on  to  the  ends  o_ . 
railway  axletrees  a  coating  of  irt^n,  the  grain  oi  which  runs  around 
the  aile,  thereby  rendermg  them  less  liable  to  heat  than  when 
the  grain  of  the  iron  runs  in  a  direction  lengthwise  of  the  axle* 
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LIGHT  FOR  THE  GOODWIN  SANDS. 

Sin—*!  obaerv©  in  the  Edinburgh  Etiening  Poitt  of  UxlAy,  thftt 
T      '      '  Lir^  G.E^  has  proposed  to  erect  a  lij^'hthouj^e  on  the 
Noatis,  on  a  cone  of  rubble  stonea,  c<mstrucU'<l  on  the 
f  the  Plymouth  Breakwater.     Tlie  i^reat  unportanoe 
liter  to  the  tuaritime  interests  of  the  country  inducea 
-.V  the  &vour  of  your  iuaerting  this  note,  to  aiforti  me  an 
pportunity  of  jwyiug,  that  after  v^vy  mature  conaiderfttion,  I 
tie  to  the  oondmiioii^  so  far  back  as  iH48,  thut  the  plan  which 
.  8lDiQl)Mr  \mB  lately  bronght  forward!  was^  the  (inly  practicable 
by  which  the  obj«ct  desired  w^uld  V»e  obtain e<L     In  accord- 
mice  with  this  view»  there  were  miule  by  my  asaiatanta  in  1M48, 
m  detailed    plnn    t^jjether    with    an    estimate    (amounting    to 
ll|i^tiL  1'  pnit)o»ed  works;  and  I  had  utiveral  commu- 

tin  Washington  on  tlie  subject  in  January  of 
"that  yeftr. 

The  paragraph  in  the  Ettening  Post  states,  that  Mr.  Sinclair 
a  rubble  cone  of  6(X)  feet  diameter^  with  a  fbundatioii 
at  the  level  of  10  feet  above  high  water,  and  60  feet 
In  my  plans,  dated  lOth  January  1848,  I  proposed  a 
tue  of  ruVible  fHOfeet  diameter,  and  a  platform  alao 
ve  high  water,  of  the  diameter  of  450  feet     The  para- 
H  not  state  what  HlofM38  are  pr^jposed  by  Mr,  Sinclair: 
show  the  8lo}x^  of  f>  to  1,     I  pro|x)«ed,  l>elV*re  con- 
he  jjermaiient  stone  lighthouse,  to  oouHtnict  the  first 
Li  open  framework  of  timl>er,  84>  jt^  toail(Av  time  for  the 
ettiement  of  the  materiala.     Tlie  extreme  height  of  the 
ouse  was  67  feet  above  high  wat^r. 
ing  wufident  of  the  succ^se  of  such  a  work  aa  I  proposed^ 
and  alac»  that  it  is  the  only  practicable  method  of  overci>ming  the 
lifficulty  of  the  tsituation,  I  should  l»e  gratified  t*>  dud  that  it  is 
•ied  into  execution.     I  send  vou  herewith  a  description  of  the 
"  advantages  of  such  a  plaai  for  a  lighthouse  on  the  Good- 
I  Sands,  drawn  up  by  me,  some  years  ago,  for  an  unpublished 
atiae  on  harbours. 
I  regret  I  have  not,  aa  yet,  had  an  opportnmty  of  seeing  Mr. 
*^iiclair'«  pamphlet 

84,  Gmrg^-^treet^  Edinburght  Tbohas  Stbvei^son. 

Jan.  lihy  1854. 


'fcM  relating  to  Proposed  Light  on  the  Ch&dwin  Sand^;  /hm 
Chap.  III.  of  an  unpMi§hed  TreattM  on  Harhoura^  fry  Thomas 
Stevenson,  F*RS,E. 

Tlim  1  )tr\pter  may  perhaps  be  best  concluded  by  an  example  of 
itinn  of  the  pnn<i:iples  it  contains  to  a  case  of  known 
Tlie  case  we  shall  select  Is,  the  long-talked-of  light  on 
e  itcjoviwiu  Sands*  We  do  not  know  any  other  similar  case  where 
much  ingenuity  has  been  shown,  and  even  ciirrie<l  intt)  prao- 
AS  the  light  for  the  Lrrxwlwin  Sands.     Of  the  pi'opriety  or 
iriety  of  having  a  light  in  such  a  situation  we  know  aW>- 
[y  nothing,  and  we  have  merely  selected  it  as  a  ty^i*i  of  a 
In  clriite  nf  wiirk^  in  whicli  ingenuity  has  been  greatly  more 
il  judgment.     Our  nawlen?  are  no  doubt 
r*^sted  exertions  of  Mr.  Bush  in  attenipt- 
g  u>  ei>  ii  r[M>  -  i^igm  uf  AU  Nations"  on  this  celebrate*!  quick- 
,d,  AS  well  as  mast  of  the  chimericftl  de.^igns  which  have  from 
to  time  tti>peared  in  the  public  journals,^ — not  one  of  which 
in  any  way  suited  to  the  position.    The  fiuestioc,  then,  may 
«tt  !.*>  .i«V'"V  whether  there  be  any  possible  way  of  surmounting 
jf  the  situation.    Before  attemjiting  to  settle  the 
r   first  discover  what  is  the  objection  which  may 
iriy  be  tirged  a^'ainst  all  the  plans  which  have  lieen  pniytosed. 
j<?<*e  art%  the  adoption  of  the  princii)le  of  ineuhnuicid  tixture  in 
ft"rehc«  to  weignt,  and  the  too  great  disregartl  of  the  reaction 
m  the  structure  agaiD«t  the  sand-lj«aiik.    There  does  not  appear 
ifm  any  special  dMculty  ci>nnecte<l  with  the  situation.     Sup- 
ttal  there  were  no  sand  at  all,  the  t^ase  would  be  in  no  material 
degree  different  from  the  light  which  is  on  the  end  of  the  Ply- 
month  Breakwater^  or  any  other  light  wliich  is  erected  at  any 
of  our  hiirbours  of  refuge.     If  we  conceive  the  end  of  the  Ply- 
month  Breakwater  placed  on  the  G^x)dwin  Sands,  and  suppose 
the  nuontity  of  rubble  to  be  somewhat  increased,  the  problem 
w.  uld  be  8olve<I.     Without  ribandon  ing  the  well-known  and  fully- 
f  ,i    1  ^..^,..,:..i,.^  ^^f  marine  engineering,  the  object, — if  it  be  one, 
no  opinion  on  9iatpi>int,^-could  be  accomplished 
i  ,    ......<.,    .^eating  that   exceedingly  simple  operation  which 

mainly  consistft  in  the  throwing  of  stones  into  the  sea,  and  allow- 


ing them  to  fcum  their  own  fllop%  bo  as  to  form  ultimately,  after 
some  years  of  labour,  and  tne  expenditure  of  150,000^.  or 
laOtOOO/.  an  island  of  pierre»  perduea.  In  this  there  is  neither 
novelty  nor  shouM  tliere  be  any  doubt  as  to  nuccesn,  pn>viding 
the  principle  l)e  fully  carried  out.  A  similar  pL-in  wjis  j>r*ijK>R*Hl 
in  1835  in  Ajiierica^  but  whether  adopted  or  n<>t  we  have  no 
means  of  knowing.  In  the  Apf>endLX  there  will  W  some  rep'irt** 
on  the  American  proposal  by  Mr.  Hartman  Bache,  and  the  engniv* 
ings  represent  a  plan  of  what  was  propt:*fled.  Such  a  pl'in*  iffnlfg 
carried  out,  possesses  the  fbllowincr  advantages  over  all  the  other 
plans  for  the  Gotnlwin  Sands*  light: — tirat,  abntdute  certaitity  of 
a  suooeesful  resnlti  secontUy,  the  employment  of  a  principle  of 
oonstmction  which  has  .^ready  been  suoeeasfully  employed  in 
many  situations  of  as  great  diificulty  and  of  greater  exposure; 
thirdly,  the  impoeaibiiity  of  sudden  total  destruction. 


/^ 


.^*>*. 


N\ 


//y 


^ 


\ 


\ 


^^ 


I 


\^> 


y/ 


^s.. 


ruts  or  rsoro0«D  uost  rom  fas  oooi>«ts  savm. 

The  refiuisitea  for  such  a  situation,  which  this  plan  only  fulfilsi 
are: — 

L  Flexibility  of  the  mass  of  material  employed,  by  which  it 
can  adapt  itself  to  the  changes  of  form  consequent  upi^m  unequal 
settlemeiit. 

2.  That  the  stmctUFe  shall  rise  out  of  the  sand  at  a  low  angle, 
BO  as  to  reduce  the  effects  of  a  reaction  against  tiie  quicksaucL 

3.  That  that  part  of  the  structure  wliere  reaction  must  take 
place  shall  be  &r  distant  from  the  place  where  the  light  apparatus 
and  residence  for  the  keepers  are  situated. 

4.  Tliat  long  before  the  work  is  oompletetl,  so  that  a  light  oould 
be  shown  or  resld enters  established,  a  beacon  could  be  erected  1. 

6.  That  no  cofferdams,  or  caissons,  or  diving-bells  are  recpiii^l 
in  the  construction. 

6.  That  the  greatest  quantity  of  the  materia!  employed  shall 
be  of  the  dieapeat  construction. 

7.  That  the  structure  shall  not  depend  upon  mechanical 
fixtures. 

8.  That  if  any  partial  damage  ensues  while  the  works  proceed, 
the  very  ruins  'shall  act  as  a  defence  against  frirther  encroach- 
ment. 

9.  That  the  sea  cannot  impinge  with  destructive  violence  at 
any  place  near  the  site  of  the  light  apparatus. 

io.  That  it  is  not  absolutely  necessary  that  the  structupe  shall 
reach  the  chalk  it  rata  under  the  sand. 

11.  That  the  great  extent  of  the  work  can  be  done  by  untaught 
workmen,  so  that  convict  labour  may  be  employed.    And 

12«  That  no  iron  or  timber,  which  are  so  liable  to  decay  in  the 
sea,  are  required. 


» 
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ON    THE   WAKMING    OF    CHURCHEa* 
By  J.  H.  BiooE. 

It  is  very  cl<»,ar,  from  the  more  luximouH  habita  of  the  present 
a^  as  coajpareti  with  the  past,  aome  artilieial  warmth  is  n-ipiired^ 
to  render  tolemble  luiy  len^hened  att^ad&nce  in  thoai*  saca'ed 
editicea  where  our  forefathers  worshiijpeiL  without  any  cou- 
ti-ivancea  for  anch  a  piijrpt>ae.  Since,  Inereiore,  it  hajsi  bcNXitne  a 
m^tter^  not  only  of  imptjrtance  to  the  comfoi-t  of  thoite  who  are 
strong  auri  heaithy,  hut  absolutely  eaaentinl  to  the  safety  of  the 
lick  and  the  infirm,  wlio  are  frequently  preclutltd  aJttigether,  by 
thi'  prevalence  of  damp  or  cold,  from  attenilin/?  the  services  of 
oiir  Church,  it  cannot  be  a  useles«j  inquirj'  to  aacertain  the  beat 
tueant^  for  etfecting  thia  object  in  the  least  objet^tionivble  maaner. 
It  may  be  oljserved,  however,  that  every  atteiupt  at  warming  a 
church  will  be  found  to  be  cnnipletely  ineffectual,  iinleHs  pr^qier 
CAPe  be  taken,  in  the  first  place,  to  remove  those  dilapiilaliouB 
which  have  been  caused  by  time,  or  those  deficiencies  which 
have  crept  in  through  neglect. 

Ferlmps  there  im  a  decayed  door;  the  windows  may  be  badly 
ghuEedt  and  here  and  there  a  broken  quarry;  or  the  jiavenieBt 
aiay  be  damp  or  defiictive;  these  are  the  certain  and  8elf-<*vident 
souroee  of  culd,  which  if*  thufl  fniitleaHly  and  injuriously  counter- 
acted. The  l*est  method  of  preventing  the  oruioyance  ariiiing 
from  tJie  cold  air  i«  to  hang  a  curtain  over  the  dtK>r,  which  is  in 
every  way  more  suitable  than  the  red  baize  do<»rs  which  we 
Bometimes  see,  reminding  ua  more  of  the  eutTJtriee  to  a  tljeatre 
than  to  a  sacred  e<lifice.  A  kind  of  thifk  felte*l  cloth  in  manu- 
factm'ed  for  the  pui"|x>se  by  Mr.  Trench,  of  Bolton,  in  Lduicasliire 
(of  whicli  ?w>me  f*i>ecimenH  were  »hown). 

Let  us  glance  for  a  moment  at  some  of  the  different  contrivances 
which  have  alreadv  been  resorted  to  for  obUiining  artificial  beat 
Cai4t-iron  Htoves  of  every  kind,  and  size,  ami  denomination,  have 
been  successively  adoptetl,  and  as  oft-en  thrown  aaide;  it  would 
be  Quit6  a  tii^k  t*»  dii*cusj?  the  resptfctive  merits  of  each,  as  it 
woultl  be  s^ime times  a  iiifficult  one  t4»  analyse  the  niuiies  they 
bear.  There  aw  the  Phtenix,  Vestix,  PyiTi]jneimiatic,  and  Pateut 
Chunk  Staves;  there  are  stv»vea  with  deaceuding  flues;  Joyce ^s 
atove  without  any  flue;  and  the  [lateut  caloriti^re  gaa  stove, 
which  requires  no  pipe,  and  will  bum  for  twelve  hours  without 
anv  attention  whatever 

^o  one  can  ent^er  i^  church  in  which  some  one  of  tliese  iron 
atoves  has  b^^en  placed  without  Wii*g  forcibly  atnick  witli  theii- 
unsightly  and  injecclesiasticid  character,  and  the  great  disfigure- 
ments which  they  gen  end  ly  oec^wion  to  all  |)iirt»  of  the  building, 
Pijiea  of  every  variety  of  tdiape^  imd  aiiie,  and  hue,  are  ext4?nded 
iu  every  directifin,  cither  suspended  by  chains  from  alxive  or 
8upfH»rt4^^<l  l>y  leg>i  frt>m  l»elow;  they  pursue  horizontal,  zigzags 
and  f»ci7>endicidiir  courses  abtive  the  pews  or  under  the  galleries; 
they  are  thnist  e^pially  through  the  Imre  walls  or  ricbly-tra- 
oeried  w^indows,  violiting  all  principles  of  cori-ect  tast^,  anil  in 
defiance  of  all  ecclesiastical  propriety.  But^  besides  these  evils, 
there  are  two  great  defects  which  will  be  fotmd  to  exist  in  mr»at 
of  the  iron  stoves  in  common  iiae»  The  first  is  especially  to  be 
ttiTtit'ed  in  churches  and  buildings  with  atone  floors*  However 
large  the  fires  may  be,  and  the  heat  they  emit,  there  will  iilwavs 
be,  iu  winter,  a  ciurent  of  cold  air  from  the  doors  and  winrlowa, 
•weeping  along  the  floor  towards  the  fire,  m  that  the  few  who 
are  in  a  situation  to  feel  the  influence  of  the  heat  are,  at  the 
same  time,  inconveniencetl  by  the  eohl.  The  greatest  amount  of 
heat  will  riwe  to  the  space  alictvij,  whilst  the  air  least  'WTirmed 
will  remain  on  the  lnw»*«>t  p*jrtion  of  the  building,  and  always 
keep  that  part  oohl  Hence,  though  a  pei-Hon  may  feel  warmth 
tt>  his  fiicv,  his  feet  will  suffer  fn^m  tlie  cold  of  the  pavement,  and 
that  fiart  of  his  body  will  l)e  chilled  whcTe  wmrmth  is  mosrt 
needed.  The  other  defect  ia»  the  great  waste  of  futd  in  prof^ir- 
tion  to  the  heat  obtained*  It  haa  been  calculated  that  at  least 
eleven  parta  of  every  twelve  of  the  heat  generated,  pusefl  in 
waate  uj>  the  chimney. 

Anotripr  objection  to  iron  stoves  is,  that  the  heat,  being  tiunti- 
mitted  through  a  metallic  Hubj^tiuice  which  exfjanda  under  the 
itiflumiec  of  fire,  carries  with  it  any  impuritieH  existing  in  the 
coal  which  are  evolved  in  couibustioii;  pitHincirig  that  stifling  and 
oppressive  wensaiion   wiiich  every  one  mnut  nave  exix?rienced 

•  P»^  ir      ■    '        '       '.'-'■':      vAl  Society  <if  tlie  AjThdeaciMiry  of  ^    -'    n. 
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•Dd  of  ftMl,  ilu'  .-tn'n  ti^mirti,  uiv  ut-gnsoof  hcttt  gsiDfid  m  Utidt  cue,  wnu  mtv  mrmcr 
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who  has  cv>me  within  their  reach,  I  am  bound  to  aotioe  fiivombly, 
although  it  is  an  iron  atove,  one  that  ha*  been  phieed  in  t>iP 
churches  of  Brampton  Ash  and  Wenford,  since  I  am  tR£oru 
tliiit  it  haa  amrw^ered  its  purpose,  and  because  it  ia  different  iji  it- 
construotion  from  those  1  have  mentioned.  A  well  ia  sunk  in 
t  he  floor,  10  fe«t  long,  2  ft.  6  in.  wide,  and  2  feet  deep,  in  Uus  m 
phiced  a  cast-irtiu  BU»ve,  about  1  ft  6  iu.  squaLre,  with  afiipt  dibil 
long,  having  a  closed  afth-pit,  into  which  drains  are  etmdtu^ei 
from  different  side*  of  the  building  to  supply  the  gtove  with  ookl 
air.  The  well  is  covered  over  with  wi  iron  gating^  tknwBgii 
which  the  hot  air  ascends  into  the  church.  The  smoke  puwBi 
away  by  meiUJs  of  a  flue  under  the  pnvement,  and  is  cainefi  tip 
the  *tow»ir,  and  thmi  there  is  nothing  visible  in  the  bailtiu' - 
The  system  of  wjirming  by  hot  water,  amveyed  in  pipes  .tt  :._ 
the  walla,  and  on  a  level  with  the  floor,  is  tree  fr"T  -   tJ:ie 

objections  just  stilted,  and  is  effective  in  its  opii  .  the 

expense  of  lajdng  it  down,  and  ufterwurtls  main  taming  it,  m  to© 
great  to  admit  of  ite  being  ejn ployed  in  ordinary  caaea. 

S«3me  years  ago,  the  Oianl>ridge  Camden  Arehitectunil  Sodetr, 
in  onler'to  avoid  the  unsightUnes*  of  an  irf:>n  stove  and  piuc*^ 
recommended  an  open  brazier,  filled  with  uoAe,  to  be  pla<i*d  ou 
the  floor  of  the  navt;  or  chancel,  and  rai«ed  on  a  «tone  plinth 
about  six  inches  higli,  ao  that  tht*  whole  might  Iw  *l>i>ut  13 
inches  alU»gether  This  wn»  to  be  lighted  for  an  ht»ur  or  twu 
before  service,  and  aflerwards  rennived,  w^hen  suflicient  he»i 
hnii  been  obtained  t«3  wai-iii  the  church-  This  plan,  howe%*i*r, 
hjiK  been  very  rarely  achfpted,  since  the  dust  and  smoke  which 
were  imavoidabiy  created  would  be  with  difliculty  removed  with- 
out the  iiiinnluction  of  ctild  air* 

I  am  informed  that  in  Salisbury  CathedinJ,  during  cold  wear 
ther,  two  c>r  three  laigo  braziers*  full  of  live  charcwti are  pineal 
on  the  floor  in  different  parts  of  the  bitiMiag.  Its  great  aia^ 
no  doubt,  prevent!}  any  prejudiciid  ciflfeotB  hom  the  carooiue  maim 
gas  emitted,  though  it  frequently  produces  a  sensation  of  divw^ 
sinerts,  and,  in  a  snmller  area,  it 'is  clear  thiit  this  method  would 
be  attended  with  diingerous  con»equeucea. 

At  Durham  Cathedral,  upwarils  of  a  doaen  patent  PhceciiE 
Htftves,  which  consist  of  an  ii\>n  cylinder,  abt^ut  fiv*-  *^'"*  >''"h  juid 
a  f<xit  in  diiimeier,  aj"e  placed  about  the  etlitice;  tl.  I » rust 

out  at  the  wintlo^ns  neareat  to  them;  and  the  i^  _..,  .Uu^gh 
unsiglitly  enoiigh,  is  tolerably  successful. 

In  the  Church  of  St  Steplien,  Westminster — ^better  kimwn  a^ 
that  which  ha«  been  built  at  the  sole  cost  of  Miss  Bunl^ 
— a  most  complete  system  both  of  warming  and  veii  i 

aii«>[>t»  d,  \*y  melius  of  whirli  hut  air*  it-om  a  large  furmice  itui^de 
the  building,  is  forced  into  flues  constructed  in  the  floor  and 
wtills.  Cold  air  is  admitted  in  a  similar  manner,  aud  both  caoi  ba 
regulated  jwcording  to  circumstances. 

By  the  kin^luesa  of  J.  W.  Hugn.ll,  Esq.,  architect,  of  Chelt*«n- 
ham,  I  am  fiivoured  with  a  descriptiou  of  a  gas  stove,  which  luis 
lately  l>een  constructed  with  gix>d  results.  It  ooneiats  of  lA 
earth  en  wiirti  chamber,  withm  which  the  gas-burners  ikxe  plnosd. 
Around  this  there  is  another  cluimber,  of  the  same  materiil; 
betueen  thej^e  two  the  fresh  air  is  admitted,  and  is  heated  by 
c<-»ming  in  coutact  with  the  heated  sui-face.  A  ti>ul-air  tube  car- 
ries  away  ati)  \inwholesome  vapour  into  a  chimney. 

The  (pie.stinn  of  open  seats  in  our  chui'ches  havint^  Tweik  at 
length  decided  b}^  the  general  voice  of  ijublic  opinion  jn  j 

in  their   favour,  it  b^Kjmes  a  nuitter  of  some  uup«  i 
ascertain  what  is  the  lM*»t  methi>d  of  making  them  its  ^ 
as  possible  to  the  comfort  of  the  occupant*,  tut  that  th» 
to  their  being  open  may  not  of>enit«  in  a  maimer  prr  j 
their  wloption.     The  object  to  be  attained,  therefoi^,  iii  ^' 

a  church  is  tAi  jiro^ifle  that  a  body  of  heat  should  ai'ise  from  tU« 
pavement,  whi**h  ah;dl  traverse  as  large  a  pi>ilion  of  the  iUioc- 
eui^ieil  ai-eji  of  the  building  aa  jwssible. 

rhi«  principle  of  heating  fit>m  below,  under  various  modifiear 
tions,  was  well  known  to  the  ilomans,  aud  seems  to  ),        ^      a 
admirably  ndiqited  fi»r  the  purfXrse.     IUk^ius  and  bathf^ 
tl lis  svatem  appear  U>  have  lieen  provide<l  in  r-    -^    '"  -      t, 

and  they  have  been  discovereil  in  EiJglaiJ<i  \Oi  r  iii,ui!?< 

of  Rfmuui  habitsiti<>ns  are  ti>  be  foimd.  A  »ln  . .  ;.  .,  ■  i  i'  Lhiui^ 
therelViix*  may  not  lie  uninteresting,  as  a  rewnl  *tf  Umir  skill  and 
contrivance  in  providing  for  tlie  internal  warmth  of  their 
honsea. 

Tlie  Br»man  hy|)oeaust  (from  a  Greek  word  signifying  literalljr 
fire  or  fteat  uodtrnmth)  was  oonstructetl  in  the  following  manner, 
as  will  [ye  obKervetl  from  the  ground  plan  aud  section  of  itBib 
which  has  been  discovered  at  LuLUoln: — It  couaiated  of  a  parat 


THE  CIVIL  ENGINEER  AND   ARCHITECTS  JOURNAL. 


IdosruD  t5  feet  long  by  10  feet  wide,  containiDg  four  rows  of 
briec  pilLini,  some  aqtmre  and  otbers  round,  2  feet  high,  standiti^ 
1  foot  apart,  upon  a  faiuiiintioD  of  tilen.  The  eeiUug  wa^i  formed 
«£  large  tUes  i^  ' 
oanesnt  or  Uiq<' 
liieiit«>r^  xf  : 
dilfer 
was  :i 
belou 

arcbcii  -^„    i    ..  ... 
Thi^  lamflioe  wm  pr*  i 
*  n»  the  0toves 


ire;  n]xjn  the^te   wiw  Inid  u  8tmtuin  of 
nied  brick  A,  in  which  wrm  set  the  iirua- 
—  -      ,y(\  of  Hujall  tc*is*^iT»'  or  culx.'i*  of 
incbea  thick.    The  fij-e-heiirth 
I    ail  arch  in  the  nii*— *  "    " 
the  Aimiv  j>iii*c*cd  tl: 
1  ..tee directly  im.»  i!u-  I 
r<>achcd  from  v 
M,u«ea  at  the  ]ni 

tion  t*^  Uu^e  gupjjorting  pillars,  thci*e  were  frequent Ij  rai^-s  of 
flue  tileit,  with  a  hole  on  one  ftide^  f>l!ict'd  xitstur^  ?iiul  built  inU»  the 
wiklb  aJwve,  go  as  to  ailuut  and  difltinbut4*  the  hot  air  over 
ditferefit  fwirts  of  the  building.      The  fltKjr  of  the  furnuce  was 

18  ill  I  V  the  level  of  the  hypocam*t,  in  onier  that  the 
heat  i  .^  ns*e  to  the  roof;  the  large  space  which  the  fur- 
nace tK^iijJtirni  was  provided  for  ibe  adniiasiou  of  air,  and  was 
alao  neeeiMJ-y  tor  conveying  a  lieated  cun-ent  through  the  flues, 

I  the  BcMTi  uiiacfjuainte^i  with  the  use  of  a  chimney  lor 

tig  a  The  hypocaimt  is  wt^ll  known  to  the  Chmeae 

nd  iu  in  n^e  ncnr  Pekin,  wheiv  the  winter  ia  very 
severe.  It  *(  the  l>ctter  chiss  uf  fjerswjUK  are  built  with 
»j,  ,,,\.L.  TT  .  I.  K.ii  .^v  Hut's  cxtemUuj  *"  i^-  Hi  the  Hooi-a, 
"i  linst  the  outc»  h'  rt><jm  to 

\^  ... ,  .       , ... X.  ....     Hi  aiinoyanw  tj  aij<l  smoke 

19  avoided.  The  floor  consint^  of  tiat  tile^  or  flag  s1x>Dea,  set  in 
cemenL  H4>  as  to  prevent  the  c.sciii>e  of  smoke  into  Uie  room.  By 
t'  .  the  heat  coming  in  contuct  with  ev«t'ry  part  of  the 
fV  jfoi-mly  diffusa  over  the  apartment.  The  ingenious 
tn  •  I  rn  .  uf  the  Chinese  (from  which  we  niiglit  often  borrow  a 
u>  t  il  [i  >*on)  prevents  the  flues  Wing  clmkcii  with  BCH*t.  Instead 
of  '  tin.;  v  lug  c<_>al  of  good  quality,  they  us»e  the  inferior  or  refuM 
_  ,  .  .  .is  puqKjae,  and  mix  it  with  clay,  earth,  or  any  decaved 
vegvliible  matter,  and  then  form  it  into  balls,  which  are  dried  in 
the  *»un.  They  find  that  thene  balls,  during  combustion,  give  out 
V  '  ■  '  This  method  is  not  ailopted  fri'T  '  '- 
r,                                  ii-ae  know  how  to  u?<e  it  to  the  ' 

1  ji  IL  It  neeeaiflary  to  eairy  these  reui.nrtr,  w|pi'ii  me 

hypw  me  length,  beottuse  Uie  description  will  almost 

f^'*-'  It  tiie  Djsteni  which  I  am  about  to  r^eouiDiend* 

I  -it,  from  what  ha.s  been  just  stated,  that  muat  of 

hich  have  been  made  to  the  ondinaiy  irou-stovea 
i-at  iuea.*<iu>j,  obviated  by  the  Rjmau  plan,  with 
u»  as*  will  fvdaj)t  it  to  our  requirt  mentB.     By  a 
ri     I  plan  of  liookingham  Church,  it  will  be  seen  that 

tji'    I  I  iiHtniet*^  three  teet  Im^Iuw  the  level  of  the  floor, 

at  the  iiurth-wtttft  cornnr  of  the  huildiug.      It  cctnsittta,  ns  the 
•ection  m'ill  fthow^  of  an  fu*ched  chamber,  for  the  fire,  2  feet  deep 
1  1  ft.  6  in.  high,  and   It)  inche^i  widc»  from  which  a  flue,  1  foot 
;uare,  oouducts  the  fini4>k*^  mn\  hot  air,  by  a  gnu  hud  riae  of  aix 

cticable^  the  flue  may  l>e  brought 

The  thr<>/it  of  the  furnace  in  otjn- 

ridge  at  the  top,  in  order  to  catise 

1  :v-  ru      1 1    looke  a*<  po.Hslble  in  the  flre^,  btdbi^e 

Tli*«  |H»jiL'»n  of  it,  viz.  uine  feet,  '     *  ■"♦mcteil 

ind  tilert^  and  it  is  here  that  the  •:!  lUut 

,.^..1      Tl,,.   tii-.  -i^rting  trum  tht    .....  .;  .  ns  of 

width  to  t  feet,  but  decrmiteit 
H  the  level  on  whioh  it  is  to 
Hue  is  then  conducteti  along  the  jjaatiage  between 
[tuvement  it«elf  forming  the  roof     Blue  and  red 
S  I       I  lid  altenmtely,  lozenge-wiae,  form  the  pa  ve- 

il ^.  L   m  cement,,  resting  upon  common  blue  slates, 

^v  i  i  .rteil  at  intervals  of  6  incnes  by  tlun  brick*  »et  on 

£,J  lie  of  the  flne,   the  whole   forming  a  solid  sub- 

'     V .     Statfordshire  tiles  ai-e  used 
1  le,  and  from  the  diflieultyof 

obtaiiiing  itny  ^t  »iif  whi'lj  will  answer  thia  purjioae.  Supposing 
lb€  |Micaa<re  to  be  5  feet  wiile,  and  the  flue  ^  feet^  there  remainB  a 
qMce  .  ^  '  *^  '  uu  on  each  side  from  the  wood -work  of  the  seata, 
•iny  danger  from  over-heating.  The  flue  pnx-eeda 
'^  **  *)m\  extent  of  6(>  feet,  when  it  eiitem  a 
i:\r  9-iuch  tUes  inserteil  in  the  wall,  and 

1 1  of  Weldoa  Ohurchf  ahowing  the 

,        .  h,  in  this  ca»e,  are  required  from 

M^  a  ko^r  area  to  be  warmed     It  la  of  importance  that 


Dchai  in  a  foot,  or* 
up  inimeiiiately  to  tl, 

tlie  c^ 
it  em 
with 

\ 


pr 


the  ^imaces  ahould  be  constructed  in  such  a  position  that  a 

certain  rise  may  be  obtained  for  the  flues.  The  best  place,  in 
geneml,  will  be  found  to  be  under  the  porch;  the  ground  imder- 
neiith  which  being  excavated,  and  a  vault  foraietl,  easy  acce^  is 
obtained  to  the  ftimace,  as  well  as  a  ct^nvenient  receptacle  for  the 
fuel.  An  imiK>rtaiit  advantage  la  gained  by  tliis  position  of  the 
furnace;  every  time  the  door  is  opeudd,  and  a  cuiTent  of  cold  air 
j.io...'.:  If  ;«  immediately  warmeci  by  coming  in  contact  with  the 
jiutt  above  the  furnace;  and  theu  it  is  carried  oii| 
>v  are  open  aeats,  ^^ithoot  fl.oT-^  \n  il.H  r-ir-,t  Tni.tnnce 
li i'h  are  thua  kept  com  !  be 

t!)   the  length  ol  flue   \.  i  the 

higher  the  chinmey  i.<!  carried,  thegreater  oertjunty  there  wUl  be 
of  enrturinf?  a  good  draughts  Where  practicable,  the  toiver, 
thereforej  is  the  beaft  place  in  which  to  construct  the  chlmpey. 
In  chui-eJiea  where  one  furnace  cannot  pnxluce  suflicient  warmth, 
an  ingenious  contrivance  haa  l>een  adopted,  conaisting  of  a  circu- 
lar hole  nuule  in  the  flo«*r  tf\  the  dejith  of  1  ft.  6  in.,  I  foot  in 
diameter  at  the  hotter  :       inches  at  the  top,  lined  with  fire 

bncloj,  and  ha\ing  a  :  i"  bottom  ni no ing  into  the  m^iUi 

flu       '     '       ''  A  i\uim\.  .j  feet.     From  the  phrn  it  will  be 

8t  •['  it  ia  a<imewhat  similar  to  that  of  a  colfee* 

p€>L  i  III-1  u.,'-in-n^  is  suitable  for  wamiiiig  a  vestiy,  or  ft»r 
portions  of  a  church  which  may  be  too  distant  fri>ni  the  main  flue. 
The  principle  on  which  it  a^-td  is  that  of  a  downward  current;  the 
coals  are  iil/tce^l  at  the  lx>ttom,  then  some  snmller  sticks,  aini 
shavings  at  the  top;  thi^e  are  lighted,  and  the  fliime  is  carried 
downwartls  by  the  pressuix;  of  the  aii^  a^*ove,  igniting  the  wood 
and  cot'ds,  rmd  *>oiisuming  the  smoke  in  descending. 

The  Bujieriorit)^  of  this  plan  of  warming  over  that  by  mean h 
of  LTon-atovc*,  ettnsist«  in  the  purity  of  the  heated  air  w^hich 
ascends  from  the  furnace,  and,  l>eing  filtered,  as  it  were,  through 
the  tiles,  rises  into  the  space  above,  purer  than  when  oont^mi- 
iuite<l  by  ftaiwing  throtigh  any  heated  metallic  aulifltance.  <Xher 
advantiiges  are,  the  benehcifjj  way  in  which  the  he^t  is  produced 
at  the  Inwe^t  point  in  the  building,  ita  safety  from  fire,  the  only 
access  to  the  furnace  which  is  on  the  outside;  the  absence  of  dust, 
smoke,  rmd  dirt;  and  the  economy  of  fuel.  The  person  who  Iijm 
executed  the  work  at  R^>ckingbam  and  Weldon,  ia  Mr.  Bradsbaw. 

an  intelligent  builder  at  L "  -*  n,  w^ho  has  warmed  several 

churches  and  schools  in    '  tlxjurhocKl,  on   this   system. 

The   cost   of  it  for  the   K..^...    ...id   extent   I  have  deacriliied, 

amounted  at  Rtickingliam  Xo  35/.;  at  Weldon,  to  i^'d.  The 
materifUs  were  supplied  by  Mr.  AmoUl,  tile  and  brick  manu- 
fiicturer,  Tamworth. 

Before  concluding,  I  must  not  omit  to  notice  one  other 
method  of  keeping  our  churches  wdimed  and  airefl,  and  which 
cannot  fail  to  be  attended  with  lieueficial  results,  and  that  is,  U) 
open  them  as  frequently  as  possible  for  Divine  Service.  Let 
tnia  simple  method  be  adoptefl,  in  addition  to  the  artiJiciiil 
means  alrea<iy  rec<:»mmende<l,  and  1*1?  shaU  uf>X  have  to  compL'dn 
of  cold,  which  may,  in  st)me  measure,  be  the  result  uf  a  want  of 
jceal  atid  devotion  in  our^lveii. 


ARCHITECTITRAL   INSTITUTE   OF  SCOTLAND. 

The  Fourth  Session  of  this  society,  which  has  juat  closed,  hiui 
proved  highly  Jiuccessful,  and  augui's  well  for  the  future  advmuoe- 
ment  of  art  and  architecture  in  Scotland. 

During  the  Session  many  highly  interesting  papers  were  suli- 
miitted  to  the  consideration  of  the  mendwrs.  Ajnoug^t  other* 
may  be  mentioned  those  of  Mr.  £.  Sharpe,  F.LB.A.,  on  *Thtf 
History  ^*f  tlie  Pixjgreaa  of  Church  Architecture  in  Knglanit, 
from  the  Hej^t^irchy  to  the  Reformation f  Mr.  J.  Lorimer,  on 
'The  Peculiarities  of  the  Church  Architectm^  of  the  Rlienisb 
Provinees;*  Mr.  R  W.  Billings,  on  ^The  Ancient  Architectm-e  of 
Scotland;'  Mr,  J.  Baini,  on  *The  Chapel  of  St  Blaiie,  in  Bute;' 
Mr.  Thomson,  on  *The  Materiids  used  in  Building  by  tlie 
Ancient  Rt:jmaiia;'  and  a  higldy  useful  paper,  by  Mr,  Lancefleld, 
on  *The  Drainage  of  Edinburgh.* 

The  success  of  the  exhibition  of  moiiels,  dmwings,  and  calotypes 
of  architectural  subjects,  given  in  the  Edinburgh  hall  of  this  In- 
stitute in  March  laat,  wTirrants  the  Council  in  announcing  that 
a  simiiar  exhibition  wili  take  place  this  year  in  Glasgow* 


V 
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or  mttsgs,  when  tb^  bott  beoomea  funenable  to  the  key,  jn&d  the 
loct  opeuB.  in  fig,  2  tlie  stump  h  8hfi>\'n  abut  up  in  the  levers; 
mnd  in  fig.  3  in  the  act  of  pmssin^  through  the  |Btmting».  Should 
•ay  instrument  luit  the  tni«?  key  lye  introduoed  iuto  and  workeil 
in  the  lock,  it  wiU»  on  irmkincf  a  quarter  of  a  tum^  come  m  con- 


oottld  not  enter  the  keyhole^  so  that  the  false  key  that  can  get  in 
cannot  work,  and  the  key  that  can  work  cannot  get  in. 


tact  with  ill' 
a  noteii  or 
further  in     > 

thedou]'l.-M 


lit  spring-In 'It  F,  wliieh  Uke><^  into 
r,  and  c*tfectujiJly   preventa  any 
ts  r-liown  in  fie.  4.     Fig.  /)  shows 
I      .   I  !i-^  hiAU  woAing  on  its  centre 
pr    *  '       .1  a  liuLcIj  ill  the  LM:>lt  B»  by  th«  aprixig  G. 

81  tnimeut  Ix*  brought  t<>  strain  on  the  b«tlt, 

....  K,  sustainA  th*'  whole  pressure,  to  the  relief 
A  level's.     In  the  event  *«rthe  lateh  l^eing  lifted 
.►f  the  latch  lockis  into  t}w  tail-aitch  of  the  Ixjt, 
tL  -   tiie  levers  aa  etiectuiilly  as  by  its  first  or 

pri  Ti4  preventing  the  U'tckwanl  movement  of  the 

or>lt^  aw  Hhciwn  ID  rig-  5» 

On  the  ^honMens  of  the  lever  are  notches  to  receive  the  stump> 
which  f  steel,  plmn  on   it«  face  and  uaiTf>w.      This 

rtttiap.  ut  the  double-action  latoh  i«  rwipe+b  elides  into 

t^]'  in  the  levers,  and  pre venta  their  '  iM>ve<l,  to 

f»n  M.lt  to  i^na^iH  them;  ut  the  BHmetinir  E,  locks 

int^.»  ft  htO'tiidary  notch  or  ratrk  in  the  bolt,  tia  siujw^i  m  tig.  7. 


Fifl.  7, 


In  addition  to  these  several  neeuritieft  in  the  lock,  the  key  is 
made  in  the  peculiar  manner  shown  in  fig.  8,  a  view  of  the  key 
ail  it  apf)ears  when  out  of  the  luck;  and  fig,  9  the  .same  when  in 
the  hw-k  acting  on  the  Ivilt  and  levers.  It  will  be  seeii  that  the 
key,  when  not  in  use,  apijeara  liJce  a  highly  ]»oliahe<l  "blank/*  or 
key  before  the  wards  or  tits  are  cut  in  it.     In  this  fonn  it  enters 


•T,^ 


1  ; FlO.  «. 

the  lock,  and  fitn  cm  the  edgea  of  an  eccentric  steel-plate  at  the 
bcjttom  id'  the  pin.  The  miiment  the  key  l>egina  to  tuiTi,  the  bits 
oom«fH>ndini/  to  the  levers  are  gra<luidly  force*!  ciut  by  its  action 
r<>.i     '    '  Tie  plate,  80  that  when  it  has  made  a  ({uarter  of 

a  ;  s  Ijecome  Blightly  elijugate*],  which  enable^s  it  to 

'    ^'  K,  and  by  the  time  it  Inu*  amverJ  at  the 
nUjiit  one-tiiird  of  ita  length;  it  then  lifts 
....  h  E,  adjusts  the  levers,  and  shuots  tlie  bolt. 
I  of  key  i>re\  eut»  a  duplicate  being  made  from 
p,  ,  ut  of  the  lock  the  bit*  or  wards  are  secreted  trom 

Tiew;  or  ahouid  a  key  be  made  capable  of  acting  on  the  levers  it 


Fifl.  10, 

]pv.  ..  .i;.ri,^  ..itAi-itu^n  in  the  cylinder,  and  the  addition  of  a 
fitei  i  -  the  sentinel  btdt  F,  riveted  on  a  spring 

utiik   ;        :,  langement  is  introduced  (shown  in  fig.  JO), 

which  the  jjatentee  cidh*  tlie  Detention  Cylinder  or  Detector. 
The  etfect  m  such,  that  should  a  false  key  be  attempted  tt»  be 
workt'd  in  the  lock^  the  upright  or  sentinel  kilt  F,  will  lock  intt> 
the  notch  in  the  Qrlinder  A,  and  tlie  studj*  on  the  top  of  the  ^n- 
tinel  bolta  will  be  profieUeti  int^i  holes  in  the  cover  plate.  By 
these  contriviuices  the  M-^e  instrument  will  be  Heized  so  firraJy 
tiiat  it  cannot  be  released  without  breaking  the  door  or  lock 
Thb  pruicii»le  is  |>ecu!iarly  aj>plicable  to  locks  of  aafes,  strong 
r<:>om8,  or  other  pl.v  ■       '  articles  of  great  value  are  depositoti. 

Thej^  is  also  a  itary  arrangement,  called  the  Master 

Key  Detadimeut,  vvtlr'^■t^^  the  possessor  of  the  master  key  h 
enabled  not  only  to  open  any  number  t)f  locks  of  the  same  suit, 
where  a  viiriation  of  teys  may  be  neceasar)-^,  but  also  to  throw 
them  ail  "i>ut''  at  pleasure,  bo  that  none  of  the  ordinary  keys  can 
Vie  of  the  slightcMt  use  until  the  master  key,  by  its  insertion  in 
tlie  lock,  puts  it  into  working  oriler  for  them  agaim  The  mode 
by  which  this  is  eflfected  is  aa  follows: — By  a  simple  contrivance, 
one  of  the  levers  in  its  ordinary  jx>sition  is  held  up  or  su&pended; 
to  render  the  key  useless,  it  is  only  necessary  to  let  it  fall     By 

Jmahing  a  smairmpnire  block  that  protrudes  t«-)  the  ontaide  of  the 
oclc,  aiwut  the  sixte^'nth  of  an  inch  in,  tJiia  lever  is  dropped.  A 
small  stud  screwed  into  the  blr»ck  or  kept  afwirt,  or  a  strong  pin, 
will  equally  effect  this  puriK^>.se.  To  i^estore  the  action  of  the 
ordinary  key,  the  ma^rter  key  h«a  but  to  be  turned  in  the  locJt  tc* 
put  the  lever  up  again,  and  place  it  in  it^s  ordinary  jx^sition  for 
the  key  to  act  on  it.  This  is  an  exceedingly  clever  and  simple 
coutriviince^  rendering  unnecessary  any  opemtiona  of  **a!iort 
hickiug,**  **  double-locking,"  or  the  trouble  of  collecting  and  dia- 
tri bating  a  great  number  of  keys,  as  is  the  case  in  banking- 
hiiii.^es,  prisoiis,  or  other  large  esUiblishmenta, 

This  patent  also  includes  a  noiseless  box-staple  and  striking* 
plate,  the  one  athipte<l  to  rim  locks  and  the  other  to  mortice  locks. 
The  box-staple  consistj*  of  a  moveable  plate,  which  yields  to  the 
pre^ssure  ♦►f  the  lw>lt,  and  offering  little  or  no  resistance,  allows  it 
tf>  enter  the  chamber  without  the  bi^It  being  forced  back  int^  the 
lock.  When  the  b<ilt  is  in  th^"  chamber  the  moveable  plate  being 
loaded  at  one  end.  *  biick  into  its  place,  and  secures 

Uie  bolt,    Thestiin  .  in  a  simihir  mamier,  only  rising 

to  aUow  the  bolt  U»  ^a^s  inste^ui  of  slipping  to  one  side.  This 
contiivanee  prevents  all  noise  in  opening  or  shutting  the  door, 
and  idl  damage  to  the  lock  or  jambs  of  the  door. 


AETIFICIAL   STONE. 

JcjSTE  GiRET,  Patentee^  June  SI,  1853. 

This  invention  relates  to  the  manufacture  of  artificial  and 
malleable  stones  fWjm  all  kinds  of  saml,  earth,  stone,  and  ine- 
tallic  earth.  Tliese  m.^terials  are  first  submitted  to  the  action  <)f  a 
strong  heat  in  a  peeuliarly-formetl  furnace,  and  when  the  sub- 
stances are  at  the  jKiint  of  rtxl  hmt,  they  are  imp  '^  1-^  in  cast- 
iron  or  granite  moi*tai*8,  imd  reduced  to  an  un  i  \  <  twder. 
When  thus  triturated,  fiiixes,  such  as  oxide  of  k:  :,  ...  le  acid, 
p^jttwh,  and  stxht,  are  abided  to  the  powder,  for  the  purpose  of 
more  easily  fuaiug  the  same.  It  is  then  put  into  a  second  melting 
furnace,  from  whence  the  products  of  the  fusion  are  precipitated 

10 
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into  ft  Tessel  oontainiixg  cold  wnter,  when  they  are  mstantaii€oxi«ly 
transformed  mto  the  fonn  of  naturally-coloured  sand.  Different 
metallic  oxides  may  be  added  to  the  mixture  when  in  the  melting 
fumaoe  to  vary  or  increase  the  oolouring  of  the  same.  The 
matters,  when  cool,  are  again  reduced  to  aii  im|MJpable  powder» 
and  plaoetl  in  fire-clay  moulds,  and  flubmitt^l  U>  the  action  of 
the  oven,  for  the  purpose  of  being  solid itied  and  aha]:)ed  iutt>  the 
form  of  the  mould.  The  aolidification  of  the  materials  Ijeing  com- 
plet-e,  the  moulds  and  their  contents  are  withdrawn  from  the 
oven,  and  depoeitod  in  cooling  veasela. 


SASH  FASTENER 

William  Westci^et  and  Ricrard  BAYLisa,  Patenleeff 
December  23,  1852. 

This  invention  consists  of  a  self-acting  featener,  applicable  to 
wmdows  having  one  or  two  Rliding  a&mes,  and  to  all  window 
iftshes  with  iJitermediate  aaah-bara,  as  the  apparatus  ig  so  arranged 
between  the  bevil  of  the  meeting  bara,  aa  not  to  project  beyond 
the  face  of  the  sash^  and  therefore  the  saahes  can  pass  each  otlier 
without  catching  the  other  bara. 


¥lQ.  1, 


Fifl.  2. 


Fig.  1,  IB  a  section  through  one  end  of  the  featener,  as  allijced  on 
a  saah  (the  flashes  being  a  little  way  open)  showing  the  inc!ined 
fiwses  C,  D.  A,  ia  the  meeting  bar  of  the  top  saah,  find  B,  that  of 
the  lower  one.  When  the  window  is  being  clt>sed,  the  inclined 
fjioe  D,  on  the  upper  stwh,  comes  in  eontict  with  and  slides  over 
the  inclined  face  C,  on  the  lower  saah,  and  thereby  dmws  the  bars 
closely  together;  thus  jireventiug  the  shaking  of  tlie  saah,  and 
abo  the  admission  of  draughts,  dust,  &c.  Fig.  2,  is  a  section 
through  the  eentre  of  the  fastenings  showing  the  sashes  when 
dosed,  with  the  position  of  the  boH  or  lever  securing  the  window. 
M,  is  the  parting  bead  between  the  faces  of  the  sashes. 

When  the  window  is  quite  closed,  the  spring-bolt  or  lever  G, 
is  forced  forward  by  a  spring  H;  the  pn>jecting  piece  I,  faUs  under 
the  shoulder  K,  on  the  opposite  bar^  and  is  there  retained  by  the 
spring  H,  until  released  by  pressing  down  the  fijiger-piece  ll 

This  self-acting  fiistener  allows  tiie  window  to  be  secure^l  by 
simply  raising  or  lowering  either  sash;  and  by  p««ising  a  cord 
through  a  hole  in  the  finger-pieoe,  and  drawing  the  lever  L^  for* 
warils,  windows  of  any  height  may  be  opened  'wnthout  mounting 
a  stool  or  chair.  In  windows  of  upper  nonrs  that  do  not  require 
to  be  locked,  the  spring  and  levers  may  be  dispensed  with,  tlie 
Bashes  being  claap^  together  by  the  inclined  faces  C,  and  D. 


OBTAIKING   MOTIVE  POWER 
William  Henrt  Fox  Talbot,  Fatmtee^  Decern l>er  13,  1852. 

This  invention  ia  a  new  kind  of  electro-magnetic  machine,  eon- 
fiisting  of  a  heavy  iron  cylinder,  made  to  roll  u|>on  a  long  but 
narrow  metallic  table  or  plate,  clo«e  l^ieneath  which  a  rtjw  of  horse- 
shoe electro-magnets  is  placed-  These  magnets  st^ind  veilicidly, 
with  their  poles  uppermost,  bo  that  as  the  cylinder  rolls  jdong 
the  plate  it  unites  the  two  poles  of  each  mfignet  consecutively. 
The  magnets  are  placed  close  together  and  le^el  with  each  other* 
Tlie  cylmder  is  attracted  foi'wards  until  it  readies  the  tml  of  the 
TOW  of  magnets;  the  action  is  then  reversed,  and  it  returns  in  the 
opposite  direction.  The  w^hole  distjince  tnivei^sed  by  the  cylinder 
makes  one  stroke  of  the  engine.  The  cylinder  communicatea  it« 
foiroB  and  mo^on  to  the  rest  of  the  machinery  by  its  axis  being 
attached  to  a  crank  and  fly-wheel  The  motion  of  the  cyliniler 
seta  in  action  a  commutator  or  rheotome,  which  magnetises  the 
magucta  that  ai'e  before  the  cylinder,  and  Uf>u-magnetifles  those 
behind  it;  and  is  so  arranged  that  the  cylinder  is  m»t  attiiK-ted 
by  the  fioles  of  the  magnet  with  which  it  is  in  actual  eontact,  but 
by  the  jx>le8  of  the  next  m/ignet 

Claim. — ^Tlie  g».'neral  arrangement  and  constmctioii  of  tlie 
engine. 


MASTS   AND    SPABa 

Robert  McGavin,  Patentee,  October  23,  1852. 

This  invention  relates  to  the  so  combining  wrou^ht^ircaa  aad 

timber  in  the  construction  of  the  masts  and  spars  ot  ships,  that 

great  strength  may  be  secured,  with  economy  in  first  cost,  and  a 

reduction  in  weight  and  bulk. 


V^ 


:// 


Fto.  L  f^o.  2. 

In  building  a  mast  or  spar  on  this  principle,  the  core  or  mam 
centre  is  made    of  malleable    or   wrought-iron,    of    cmdlbrm 
transverse  section.     One  long  plate  of  inm  is  taken,  of  a  breadth 
equal  to  the  requirements  of  the  intended  spar,  and  two  other 
plates  are  attftehed  at  right  angles  thereto,  one  on  each  side  along 
the  centre.  These  two  additional  plates  :ire  each  of  half  the  breadth 
of  the  main  single  plate,  the  attiichmeut  or  combination  being 
effeetetl  by  rolling  or  shaping  an  angle  ou  one  edge  of  ejuh  of  the 
two  naiTow  plates,  sa  tliat  the  whole  can  be  riveted  t«»)/t'tlr»*{ 
The  four  sjiacea  thus  left  between  the  fiiur  projecting  e* [ 
wings  of  the  skeleton  mast  or  spai^  ai  e  then  tilled  in  with  : 
of  wood  glued  up  together  with  marine  glue,  or  other  adheaii*« 
subdtance;  and  the  whole  being  hoojied  round  with   malleablt 
iron  hoops  or  rings,  a  light  and  strong  structure  is  produced  at  a 
moderrite  cost. 

Pig.  1  of  the  annexed  engravings  is  a  horizontal  ^afCction  of  aa 
improved  ship-mast ;  fig.  2  show  3  the  ii-on  plates  befi  «^  fastened 
together. 

In  constructing  a  mast  in  this  way,  a  long  main  centre-plate 
A,  is  first  roUed  and  prepai'ed  to  suit  the  required  dimensions  of 
the  mast — the  width  of  the  nieUd  hehig  ounsidenibly  less  than 
the  diiuneter  of  the  tinished  mast  B,  B,  are  the  two  additional 
side-pieces  necessaiy  to  make  np  the  intended  cruciform  section 
of  the  wrought-iron  core.  Each  of  these  pieces  B,  has  aa  angle 
Cj  rolled  along  one  edge^  so  that  when  the  two  pieces  are  disponed 
on  opposite  sides  of,  au*l  at  right  iingles  to,  the  main  plate  A 
rivets  atn  be  pa^eetl  through  the  angle-pieces  B,  and  through  the 
main  plate  along  its  centime  line,  to  combine  the  three  pieces  into 
one  fnmie,  piece»  or  ct>re.  The  four  spaces  or  divisions  D,  are 
then  fiUcMl  with  wood,  so  as  to  foi-m  a  mast  of  completely  solid 
cross  section.  The  wood  so  tilled  in  is  uot  relied  UjX)n  as  a  direct 
means  of  support  or  strength;  its  essentisd  otJiee  being  the  filling- 
up  of  the  divisional  spaces  to  form  a  solid  mass,  ana  strengthen 
the  buckling  of  the  plates  of  the  core.  For,  as  the  presence  of  a 
solid  l>ody  between  e^ieh  two  di^dsional  pieces  or  wings  A,  B^ 
pi'events  either  of  such  wings  finjm  swerving  out  of  ita  nomml 
plane^  it  follows  tliat  each  plate  A,  B,  is  ilisixj^aed  in  the  best  pos- 
sible manner  to  meet  lateral  strains — that  is  to  aay,  all  kteral 
stiuin  is  directe<l  through  e*'ich  plate  in  a  line  parnjlel  with  the 
jdaue  of  ,Huch  plate,  where  tliere  is  the  gniatest  resisting  depth  of 
iiiet/d.  Hence  the  filling-in  woo<i  may  consist  of  short  small 
pieces,  as,  providtxl  tiie  wood  is  sound,  such  short  pieces,  when 
well  joineti  by  marine  glue  or  otherwise,  so  as  to  leave  no  objec- 
tionable openings  along  their  central  surfaoea,  are  quite  as  efficient 
aa  hunger  ones. 

This  system  of  constructing  masts  and  spars  is  suitable  for  a 
variety  of  Wi^rks^  and  especiidly  for  the  jibs  of  cranes  wheire  a 
combiueii  lon^tiulinal  and  latei'al  residttince  is  required.  The 
filling  wood  may  l>e  made  eithei'  to  till  up  the  divisional  spaces 
entij-ely  or  partially,  but  when  filled  up  thn>ughout,  aa  in  figs.  1 
and  :i,  metal  hoops  E,  are  passed  uiM.*n  the  structui'e  to  bind  the 
whole  well  together. 


Messis,  W&ATBKHLET  and  -TuRDANi  Patentees,  Maj  26,  1853. 

invent  ion  oonaistfl  of  a  combinittiou  of  several  split  or 

ided  met:kl  rings,  with  itngnlar  or    wedge-formed    sections, 

[  in  succesaion  rannd  the  ]ji«t<in-rod,  and  within  a  stiifHng- 

ox,  die  cover  of  which  is  kept  down  bj  acr^ws  and  nutg^  or 

springs. 

Fig.  I  shows  a  half  vertical  section  of  a  stuffing-box,  showing 
the  metal  stuffing-rings,  «,  «,  6,  6,  arranged  alternately,  according 
to  thid  invention;  the  rings  a,  a,  huve  their  widest  surfaces  out' 
wikida,  and  incline  Inwards;  and  the  rings  6, 6,  are  widest  on  tlieir 
intiar  sur^usea,  and  are  bevilled  towards  their  outer  edges. 


tf,  e\  which  cjan  lie  opened  or  cloeed  in  the  ordinary  ^manner  by 
the  slide-valve  H,  and  handle  I;  /  is  the  eidmuat  port;  F,  the 
steam-pipe;  K,  the  exhauat-pipe,  fitted  with  a  valve  L.  The 
Inner  cy liner  D,  is  connected  by  four  radial  arms  h,  k^  with  its 
hub  g,  which  is  keyed  to  the  shaft  8.  The  heads  M,  M,  of  the 
same  bore  as  the  outer  cylinder,  are  tightly  secured  by  bolt*  to 
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When  the  cover  <?,  of  the  atnffing-box  is  preesed  down  upon  the 
litigii  a,  «,  they  tend,  by  reSaon  of  their  widest  parts  being  out- 
wards, to  force  the  other  wedged -formed  rings  b,  ft,  inwards,  and 
cause  them  to  closely  embnice  the  piat-ou-rod  d.  Fig,  2,  a  half 
vertical  section  of  a  8tuffing-b*:)X,  shows  a  ditlbreiit  form  and 
amuigement  of  the  tiipt^d  rings,  aHing  on  the  same  principle  as 
ihom  aireariy  described.  The  patentees  pi-efer  making  the  piiddng 
ring^of  tin. 

Claim, — ^Tlie  mode  of  constructing  stuffing-boxes  bv  combining 
%  lenea  of  s|jiit  or  divided  rings,  aa  shown  and  explamed. 


ROTARY   ENGINES. 

Bristol  and  XTnderwood,  Paten  teett.  May  20,  1653. 

k'TitEss  improvements  consist — First,  in  so  supporting  the  outer 


^H'Tm 

H|^linder  of  a  notary  engine  that  it  m  cajwihle  uf  nxiking  or  moving 
In  any  direction  necessary  to  preserve  it  Ld  the  proper  pisition 
in  n»Utir»n  to  the  Loner  rotating  cylinder  and  the  working  parta 
»t  ln>reto. 

,  in  an  arrangement  for  forcing  out  or  withdrawing 

♦  1  T  wings  which  are  acte<l  utjou  by  the  steam,  gas^  or 

*  I  ontaineti  in  the  inner  cylinders  of  rotary  engines. 
1 II  in  LI  V,  in  a  method  of  forming  tight  working  joints  between 

the  outer  and  inner  cylinders,  ttdid  the  wurking  parts  attached 
Iherwto, 

Fourthly,  in  economising  fuel  in  boilers  for  generating  ateam 
or  r  t^  >.v  n.^'1  f -isiiitr  the  nwiiating  suifjicea  of  the  tubea  or  plates 
1  ration,  or  abnu<ion. 

t'  a  rotary  eDgine  constructed  on  this  prin- 
cipi^.  There  \»  a  quadrangular  framing,  having  on  two  opposite 
Bides  phmimpr-blocks,  which  receive  the  journals  of  the  main 
ahalt  8,  to  which  the  inner  cylinder  or  ste^irii- wheel  T>,  h  secured, 
C^  is  the  auter  cylinder,  which  is  bored  true  and  fiiceil  at  the 
eada;  it  is  surrounded  by  a  double  steam-^pace  £,  and  has  two 
lugs  F,  F,  on  oppoi4ite  sides  of  its  axis;  the  lower  faces  of  these 
lugs  are  convex,  to  admit  of  the  rocking  or  vibrating  of  tlie 
outer  cylinder,  and  re«t  on  suiuble  bearing  fkce»  a,  o,  on  the  top  of 
the  mming,  at  a  suitable  height  to  keep  its  axi^  in  line  with  the 
axfti  cif  the  shaft  S,  The  steam  space  or  band  (seen  in  fig.  2, 
vhJch  is  a  half  section  of  the  engine  taken  through  the  steam- 
ports)  has  two  puASJigea  ft,  6\  b*jth  entirely  encu-cliug  the  cylinder 
fc;  the  former  eommunicating  with  the  interior  of  the  cylinder 
thruagh  openings  c,  c»  and  r/,  d,  and  the  latter  through  the  open- 
tngi  r,  c*,  and  *v,  d\  seen  in  dotted  lines  in  tig*  1.  I'he  passages 
bf^f  are  Qg(nnected  with  the  steam-che^  G,  by  meauB  of  the  porta 


Fio.  I. 

the  ends  of  the  inner  cylinder  D.  The  arms  K,  A,  have  radial 
slot*  i,  t,  to  receive  the  sliders  or  wines  N,  N^,  N*,  N*;  corre- 
sponding slots  are  made  in  the  heads  M,  M,  O,  O,  and  other 
hM*iB,  securejl  by  lj*jlta  v,  r,  to  the  heads  M,  M,  having  flange« 
P,  P.    Q,  Q,  are  metid  r>acking-rings,  which  are  pressea^tightly 


Fia.  S. 


against  tlie  ends  of  the  outer  cy Under  by  means  of  set  screws,  and 
form  a  steam-tight  joint.  R^R,  are  the  cylinder  abutments; 
f»,  m,  the  iaoe^packiu^,  made  in  two  pieoea,  and  kept  tight  to  the 
fiice  of  the  inner  cyUnder  by  suitable  means,    T,  T,  (tig.  3)  arc 


7i».  t. 


small  pistons,  working  in  radial  cylinders  U,  U,  and  connected 
with  tne  slidera  or  wmgs  by  the  rods  *,  /,  and  arms^/  When 
the  engine  is  required  to  be  started,  the  valve  L,  is  dtoaed,  and 
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stejun  BAlmittedr  which  fiOs  all  the  steam  space  within  the  enmne, 
aad  forces  out  the  eliders  or  wings  N,  N\  N*,  N",  The  valve  L,  is 
then  opened,  and  the  passage  or  pipe  6,  filled  with  steam,  which 
entem  the  cylinder  C,  thro^ijjh  tlie  openings  c,  e,  and  rf,  rf,  and 
acting  on  the  wings  N,  and  K^f  causes  the  inner  cylinder  D,  to 
rotate  in  the  direction  of  the  arrow.  The  spaces  between  the 
sliders  N^^  N^,  and  the  abutments  Imve  had  the  steam  exhausted 
from  them,  so  that  there  is  no  pressure  on  these  sliders,  nor  on 
their  pistons;  they  will  therefore,  aa  the  roUtion  of  the  cylinder 
D,  proceeds,  be  drawn  in,  by  coming  in  contact  with  the  rising 
parts  of  the  abutments,  without  any  resist^mee  other  than  their 
weight  and  friction.  To  stop  the  engine,  both  steam  ports  are 
closed  by  the  valve  Hi  ami  Uj  reverse  it,  the  port  e*  is  opened, 
and  e  brought  into  cx>nmiunicjiti*>n  witti  the  exhaust  port, 

Claims.^l,  Supporting  the  outer  cylinder  of  a  rotary  engine 
Upon  lugs  or  rockers,  or  in  any  other  way  whereby  it  is  made 
capable  of  rocking  or  moving  in  any  direction  necessary  to  enal:*Ie 
it  to  preserve  its  poaition  in  Delation  to  the  working  pmts  c<.)U- 
t^ined  within  it;  2.  The  manner  herein  described  of  moving  the 
sliders  or  wings  outwiirds  by  the  stejim,  gas,  or  vapour,  and 
oAUsing  a  joint  to  be  formed  betwt*en  tiieir  edges  Jind  the  interior 
of  the  cylinder,  by  its  pressure  acting  upon  pistons  or  their 
equivalentsi  3.  The  manner  herein  described  uf  making  the 
moving  joints  between  the  ends  of  the  outer  cylinder,  the  rotating 
heads  of  t!ie  inner  cylinder,  and  the  steam  and  exliaust  sides  of 
tlie  ends  of  the  sliders,  by  means  of  adjustable  metid  rings,  and 
by  making  the  sliders  exceed  in  lengtn  the  space  between  the 
heads,  such  excess  being  formed  of  soft  metal;  4  The  employ- 
ment in  boilerfi  or  other  vessels  for  generating  steam  or  gas^  of 
tilbes  or  plates,  having  their  radiating  surfaces  corrugatecl, 
abrased,  chased,  impressed,  indented^  raiaed,  or  made  otherwise 
uneven. 


moN  SHiPBuiLDma 

JoHK  GErmr,  Fatentee^  July  1,  1853. 

These  improvements  in  shipbuilding  have  reference  to  the  con- 
structiou  of  the  lower  parts  of  iron  vessels,  and  consist  in  so 
arranging  and  shaping  the  frames  or  ribs  and  the  garboard 
sirakes  of  the  vessel  jis  will  insure  an  iminterrupted  passage  to 
the  pumps  fT^>m  stem  t<:j  stem  of  the  vessel  for  any  water  that 
may  collect  in  its  hold  or  bilge. 


O 


The  annexed  drawing  represents  a  cross  section  of  part  of  the 
hull  of  an  iron  vessel,  buiJt  in  accordance  with  these  improve- 
ments, fl,  a,  are  the  fnmies  or  ribs,  whicli  arc  l>ent  or  cun^etl  at 
their  lower  p4:>rtions  in  the  manner  sliown,  in  order  thai 
they  may  not  touch  the  keel  in  any  part;  6,  6,  are  the  garl>»nrd 
strakes,  which,  for  the  purpose  of  strengthening  this  part  of  the 
vessel^  are  formed  of  two  plates  of  iron  on  each  side  of  the  keel  *% 
bolt«d  or  riveted  together.  The  two  inner  plates  forming  the 
strakes  are  carried  up  sufficiently  high  al)ove  the  keel  to  ciitch 
or  touch  the  frames  or  ribs  at  the  points  rf,  d,  ami  together  with 
the  keel  form  a  watercourae  or  open  channel  <•,  nmning  the  entire 
length  of  the  vessel;  at  the  same  time,  the  frames  or  ribs  being 
bent  across  or  bridging  over  the  keel  ofrer  no  impediment  to  the 
free  passage  of  any  water  that  may  be  contained  in  the  cliamid  s. 


Or,  instead  of  the  frames  or  ribs  being  curved  or  bent  as  all 
described,  they  may  be  brought  to  a  point  at  their  lowenncst 
portions;  the  garboanl  strokes  being  mfuie  sufficiently  deep  lo 
prevent  the  frames  frt>m  trjuching  the  keel,  and  thereby  destroy* 
mg  the  continuity  of  the  channel. 

Claim. — The  formation  of  an  unintennipted  channel  or  water- 
course from  end  to  end  of  iron  veiisels,  in  the  maiiaer  above 
described 


GAB   AND  Am  ENGINES. 

FABiAif  Wrkdk,  PiUmUeBy  July  11,  186a. 

This  invention  consists  in  caiiRiiig  a  quantity  of  gas  orl 
fluid  to  be  moved  l)ackwards  and  forward^  between  two  chamb 
in  such  manner  that  it  undei^oea  no  changes  io  its  volume," 
During  its  itasaage  fr>>m  the  one  chamber  to  the  other,  the  gas  is 
alternately  neated  and  cooled  by  a  suitable  apparatus,  by  which 
means  its  ehi^ticitv  is  alternately  increased  and  diminished.  Con- 
nected with  the  chambei*a  is  an  ordinary  working  cylin*ier,  with 
which  the  gas  is  in  constant  co mm imi cation,  and  exercises 
an  alternately  stronger  or  wc*iker  pivssure  upon  its  pisfc 
thereby  causing  it  to  move  backw^ards  and  forwanls  in  the  \ 
manner  as  ordinaiT  steam  pistons.  The  motive  power  „ 
generated  is  applied  to  machinery  in  any  oonvement  method. 


SCIENCE   AND   ART,   PAST  AND  PRESENT. 

By  George  HARDtyo, 

[Addrets  dtlii^ered  at  the  close  of  the  Twenty-Third  EshibUion  if 
American  Manufai'tnres^  hdd  by  the  Franklin  Iiutitute  qf  tk$ 
State  of  FennKyivama. 

The  Committee  on  Elxhibitions  have  invited  me  on  this  occa- 
sion to  deliver  the  closing  address.  Deeply  s^inaible  of  the 
honour  tiiua  conferred,  and  feeling  the  warmest  interest  in  the 
success  of  our  Institute,  I  have  ventured  to  accept  their  invita- 
tion. I  fear  that  you  will  have  reiLSon  to  regret  that  their  choice 
had  not  fallen  upon  one  better  fitted  by  age,  occupation^  and 
exjjerience  for  the  pjeifonnance  of  this  iluty;  or  that  a  personal 
sense  of  unfitness  had  not,  on  tliis  occasion,  consti-uined  me  to 
decline. 

With  regard  to  the  exhibition  about  to  close,  I  need  speak 
little.  To  tell  you  that  it  aurimsses  iti<  predecessors,  and  has 
elicited  the  admiration  of  the  community,  is  but  to  say  tlmt  the 
mechiuiies  <if  PhilatJelplita  have  displayed  the  fruits  of  one  more 
vear  of  laUmr  and  of  genius;  and  that  this  has  been  apprectalad 
ny  a  discriminatuig  public. 

The  promotion  of  the  mechanic  arts  is  the  object  for  which 
this  Institution  wii^  organiBed.  lbs  agents  in  aoeompHshiug  that 
purpose  are  the  stimulus  of  riv^alry  excited  by  annual  exiiibition  ~ 
and  its  provisions  for  systematic  instruction  in  the  application  i 
adence  to  the  arts  and  manufactures,  1  have  thought,  therefos 
that  a  sketch  of  the  progress  of  the  mechanic  arts,  as  fost 
in  times  past,  by  these  means,  would  l^  an  appropriate,  aiu 
perfaapa,  not  an  uninteresting  subject.  My  principal  aim  in  thlt^ 
will  be  to  show  that  the  present  advancement  of  our  arts  and 
manufiictures  results  from,  and  their  futui^  progress  is  dependent 
u|xm,  tlie  intimate  union  of  Science  with  Art. 

The  world  was  nearly  six  thousand  ye^trs  old  l^efore  philouoph 
assumed  her  true  position  and  became  the  handmaid  to 
arts.  From  the  time  of  Socrates  down  to  the  middle  of 
sixteenth  century,  jihOoaophy  deapise<l  and  nerfected  art, 
art  pined  and  dwindlcil  for  want  of  her  aid.  Philosophy 
ferred  rather  to  devote  herself  Uf  vague  and  impracticfinle  1 
rii^  of  moral  perfection,  to  subtle  and  immeamng  disputal 
When  slie  did  deign  to  study  natund  and  physical  objects,  i 
study  was  regarded  merely  as  a  mental  exenise  or  diversion. 

It  is   curious    to  observe  to  wliat  extent  this  aversion 
philosophy  from  art  wns  carried  under  the  sway  of  the  lo 
mtellects  of  Socrates,    Plato,    and    Seneca.      Plato   coimider 
geometry  as  degraded  by  being  applied  to  any  usc5ful  pur 
Arch^tas,   who  lived  alxiut  four  himdiwl  years  before  CI 
constructed  machinej$  of  great  mgenuity  and  considerable  \ 
upon  mathematical  principles,  and  is  even  said  to  have  r 
mechanical  pigeon  which  could  il}'.     Plato  remonstrated  ' 
friend  Arcliy^  telling  him  that  he  was  degrading  a 
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intellectnjil  exercise  into  a  low  craft,  tlmt  %h^  true  office  of 
ras  to  (ilaciplme  the  mind.     Ttran  Uiat  titne  aM  the 
arts  wiere  oonmdered  aa  im worthy  the  attention  of  a 
^UbtfDpher.^ 

Arckiiuedes  fkr  exceeded  all  other  men  of  ancient  dmes  in 

meduyiical  ingenuity.      He  was  fiuiiiliar  with  the  doctrine  of 

a|MMlfic  gmvity,  and  practically  applied  it  in  detecting  the  firand 

-^Xiny  Hierc«'  jeweDer^  in  debaiimg  the  crown.     When  Marcel- 

"^^'icged  Syracuse,  Archimedes,  from  the  walls  of  that  city, 

out  of  the  water  and  destroy etl  the  hostile  galleys,  or 

Liirled  great  stones  into  and  suidc  their  shij)^;  and  by  means  of 

minrurs  he  so  concentrated  the  rays  of  the  sun  as  to  bum  the 

fleets  of  the  enemy  at  a  distance.      So  highly  was  this  man 

ttteecaed  for  his  mechanical  constniction,  tliati  when  S\Tac«8e 

VM  t^ken  find  aackeil,  his  hoii»e  alone  was  ordered  bv  Marcellus 

to  be  spared.     And  yet,  such  at  that  time  was  the  dlajxisition  of 

iihilo«op]iy  towardH  the  mechanic  arte,  tliat  Archimedes  expre^^eed 

hiiiiBelf  aabamed  of  tiie**e  great  works;  and  it  was  with  difficulty 

;  he  could  be  persuadeil  to  divert  hisnihid  to  them,  fmm  mere 

uhitiona  and  abstractions.     He  ruganleii  hia  great  mechanical 

'ka  aa  trifles,  with  which  a  matheuiatican  wajs  permitted  only 

to  iunwae  himaell^ 

A  distinguishes!  writer,  in  the  time  of  Cicero,  once  ventured  to 
enumerate  amon^  the  humble  blesaiiigH  which  mankind  owed  to 
phn<«*jr»lvv.  tht:  discovery  of  the  principle  of  the  arch,  mid  the 
m  y{  the  use  of  metals.    Seneca  r**ganled  this  jm  an 

la  ilosophy,  repeUed  it,  and  indi^fuitlv  ^^[iliRd  t-o  him 

til  I  (by  nail  nothing  to  do  with  teaching  men  to  rear 

arr  over  their  heads;  the  true  philosopher  d*jes  not  care 

rhtfvh^rr  he  has  an  arched  roof  or  any  other  roof;  to  impute  to  a 
philofst'pher  any  share  in  the  inveition  of  a  plough,  a  ship,  or  a 
mill,  lA  an  insult^ 

SiMh  baling  the  state  of  undent  philosophy,  it  is  not  to  be 
wot   '  t  that,  for  nearly  six  thousjuid  years,  the  mechanic 

ar:  '  I  an(l  neglected,  made  but  smali  advancea.     While 

Gr^eiX'  iihfi  Rr>me,  in  poetry,  eloquence,  statuar}',  and  jiaintiiig, 
tttniDed  to  a  decree  of  perfection  unsurpasse^i  in  m(.>lem  (ime;<, 
their  meclianic  arta  remain e<i  almost  stationary.  Homer  and 
Vtr^  are  moiiels  ff>r  the  poets  of  the  present  day.  Men  still 
jyi^f..'*  »..  *lm  glorious  age  of  Athenian  eloquence.  The  fiune  of 
FJ  sculptor,  and  of  Apelle.^,  the  jjainter,  have  sun'ived 

thL  „  ^  t  time  which  haa  destroy©*!  the  cituvas  and  crumbled 
the  marble.  But  the  natural  philosophy  of  ArisiUftle  and  Plato 
vani^lied  before  the  light  of  mo<lern  scienw  aj»  suddenly  aa  their 
inorw-l  tht-orieii  did  bdfore  the  bla^e  of  OhriBtiiuiity. 

The  human  mind  was  misleti  by  thia  false  doctrine  of  philosophy 
nntii  the  close  of  the  16th  century.  It  was  then  for  ever  over- 
thrown and  demolished  b?  Bficon,  He  tau|^ht  a  new  doctrine. 
He  eadiortal  men  to  oonsijer  the  true  end  of  knowledge,  and  not 
to  seek  it  f  >r  the  grati6catiou  of  their  minds,  or  for  disputation, 
(IT  that  they  may  despiae  others,  or  for  emolument,  or  for  fame 
or  power,  or  such  tow  adjects;  but  for  its  intrhma  merits  and  the 
^w  'life.     "Tlie  greatest  error  of  all  the  reat,"  he  said,  "is 

Hwi  •  \g  or  miHphicing  tlie  laat  or  furthest  end  of  knowlnige, 

^■br  iM.ix  .iHve  entered  Int-o  a  desire  of  leamiug  and  knowledge; 
^^■ptietime>i,  upjn  a  natural  curioHity  and  iiK^uitiitive  apf>etite; 
^^■|fT"^'tiroi.Q  i',i  ''iTihi^ent  and  reputfition;  *w*me times,  for  victory 
^^■f  n\  seldom,  smeerely  to  give  a  true  account 

^kf  M  to  the  benefit  and  use  of  men Bui  it  is 

t!i  wiiJ,  indee<i,  dignify  and  exalt  knowledge,  if  contem- 

\  rwction  may  l^  more  nearly  and  straitly  conjoined  and 

11  rher."* 

.  on»  men  first  teamed  that  science  and  th»  arta  should 
walk  biuid  in  hand  together,  and  hIiicc  his  day  they  have  so 
journer^i,  The  gootl  ^4  mankind,  thencelbrth,  became  the  aim 
of  Philosophy-  Deep  waa  the  i*iM>t  which  the  new  doctnne  took 
in  the  minds  of  men,  and  from  it  ha;*  groTiTi  the  tree  of  modem 
icteooe. 

Baoon  died  in  1626.  The  tumults  and  troubles  of  the  reign  of 
ChariM  1.,  the  revobition  of  1642,  and  the  disorders  which 
fmtiied,  for  a  time  delay*?!  1  the  progress  of  scieno**;  but  imme- 
diately after  the  restoration,  in  16t>0,  it  began  to  advan^se  with 
rapid  strides. 

About  the  year  1660,  the  Royal  Society  commenced  ite  opera- 
Ikoap  This  S«jdety  was  originally  founded  directly  upju  the 
nolto  and  the  philosophy  of  Bacon.*     The  ejirlieat  records  we 

t  notftrtli'B  Ui*i  of  MAToellua.        a  Flutanih'ii  Life  of  AitimD^fdefl  mA  Maroelliiii. 


have  of  its  sessiona  date  in  the  year  1664,  and  these  show  that 
much  attention  was  given  by  it  Uj  the  mechanic  aHs.  Dtiring  the 
very  first  year  of  its  existence,  one  member  waa  di rectal  t^j  bring 
in  an  account  of  iron  from  the  ore  to  the  bar;  another,  to  inniiire 
into  the  nmnuftn'tui'H  t)f  hat^*^;  antttht^r  into  the  making  of  lead; 
a  fourth,  deliver***!  a  full  and  elalxuute  iTjXjrt  4»n  the  historv  of 
the  manufa^.'ture  of  cloth,  at*  tlien  iu  use.  Tract*  were  reiwi  on 
the  art  of  marV>ling  y»aper,  and  on  the  refining  of  goUL  Much 
of  the  time  of  the  Sr»ciety,  however,  was  devotwl  to  researt.^hes  in 
agriculture  and  medicine,  which  had  been  also  neglected  under 
the  old  jjhilosophy. 

The  Imrliarous  state  in  which  acienoe  had  been  left  by  the 
alchemists,  greatly  embarraaaed  their  eai^ly  investigations.  Many 
fables  and  falseho(>dfl  had  been  bound  up  with  a  little  true  know- 
ledge, and  a  large  portion  of  their  time  was  occnoied  in  investi- 
gating subjects  which  now  excite  our  ridicule  wnen  mentioned. 
Thus,  their  recoriletl  transactions  infonu  us  that  on  one  occasion 
a  member  was  onlered  to  provide  some  fresh  luizel -sticks  to  try 
the  experiment  vulgarly  called  the  divining-r<xl.  Another  uieni- 
ber  waa  subsequently  orderetl  to  bring  his  \xyx  of  little  animals 
calleii  the  death-w^atch;  and  at  tlie  next  meeting,  there  were 
aoconlingly  produced  before  the  Academy  two  of  Uiese  for  inspec- 
tion and  ex}H.^riment. 

On  the  5th  of  June,  the  Duke  of  Buckingham  was  enrolled  a 
member,  and  pre^ient^l  a  piece  of  unicorn's  horn.  The  Society 
pnvceeded  to  try  an  experiment  with  it,  recoixled  in  the  minutes 
as  follows:  "  A  circle  waa  niaiie  with  p<iwder  of  unicorn's  horn, 
and  a  spider  set  in  the  middle  of  it,  but  it  imme<liately  nin  out. 
The  trial  Ijeing  rejxjated  several  times,  the  spider  omie  made  some 
stay  on  the  powder."  ^ 

The  instrumental  collection  of  the  Society  appears,  during  the 
first  year,  to  have  been  limited,  showing  the  low  state  of  experi- 
mental science  at  that  day.  An  air-pump,  oresentetl  by  B*3yle,  a 
rude  mici-oscope,  and  a  loadstone,  seem  to  nave  oompriae<i  their 
collection.  With  the«e,  however,  they  conducted  a  great  varie^ 
of  experiments.  Every  thing  that  was  deemed  worthy  of  inves- 
tigation wfw  either  pl:iee«l  under  the  air-pump,  or  wnB  submittetl 
tt  the  mirrH»seu|>e.  The  Academy  were,  nevertheleea,  proud  of 
their  instrument's;  their  ex|>erimente  were  tried  with  great  solem- 
nity, and  foreit^^u  andtasaatlors  and  princes  were  taken  with  pomp 
to  see  them. '  Two  mechanical  inventions  were  before  the  Actidemy 
that  year.  One  was  the  scheme  of  an  injproved  engine  for  car- 
riage, of  such  a  one  as  goes  by  one  wheel,  and  is  drawm  l>y  ont» 
horne,  Tht?  Society  ordere^l  a*mo<lel  made  tjf  it,  and  at  the  next 
meeting  was  pro< bleed  the  modem  wheel-b.orrow  matie  in  paste- 
boaiTl.  The  second  invention  waa  a  bow-gun  for  shooting  whaleu, 
&ubse(|uently  abandonetl  During  the  same  year,  inlonnation 
was  receivefl  as  to  the  state  of  one  of  the  arta  in  the  American 
colonies,  then  in  their  infancy.  The  proce.^  refKirtetl  uptui  has 
probably  been  lost  in  the  lapse  of  years;  it  waa  the  art  ot  killing 
rattlesnakes  in  Virginia.  The  otitline  of  this  pn»cei*H  i.*t  thus 
reoonied:  '*  Some  leaves  itf  the  'wild  pennyroyal  were  bruiaetl, 
and  these  were  tied  in  the  cleft  of  a  long^tick;  this  wa^  then 
held  to  the  nose  of  the  rattleanake,  who,  by  turaing  and  wT^i^gling, 
laYjoured  as  much  as  he  could  to  avoid  it;  but  he  was  killed  witn 
it  in  le*^  ih^oi  half  an  hour;  and,  as  waa  supposed,  by  the  scent 
thereof."  ** 

At  the  same  meetings  at  which  theae,  to  us,  apfwirently  m 
trivial  subjects  were  cEscusaed,  inveatigatioUB  were  pfesent^l 
will  eh  resulted  in  our  present  form  of  the  bat'ometer,  in  a  portion 
of  our  present  theory  of  heat  and  cold,  and  in  improii^ed  mo<le« 
of  making  len-^es.  This,  tCK»,  it  will  be  rememl»ered,  was  oidy  six 
years  before  the  immortal  Newton,  in  the  231x1  year  of  his  age, 
ctimmunieated  to  the  Si>ciety  his  theory  of  light,  and  coniuience*! 
that  brilliant  career  which  during  sixty  years  shed  such  lustre 
upon  their  proceedmga. 
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THE  CIVIL  ENGINEER  AND  ARCHTTECrS  JOUBXAL 


From  rmr  present  height  of  science,  we  can  look  back  and 
behold  thii.se  i>it»nt^era  clean nc  the  plain  b^low,  now  gradually 
aunuountiDg  trie  obstacles  in  tlieir  eonrse,  now  wandering  back- 
VTiords  for  a  space^  oft-time*  delayed  by  the  acinimxdated  nibbish 
of  old  phii*i«ophy,  but  still  steadily  a<lvaucing,  having  truth — 
real,  subsUwiiialt  benefieiid  truth— for  their  objet'tj  and  the 
omniiH^tent  philosophy  of  induction  for  their  gniding  strength; 
tintil,  in  the  laps*'  of  time,  we  behokl  their  Gregi>r\',  Davy,  Wol- 
huston^  Cavendish,  Brewster,  Daniela,  Faraday,  and  theb-  coin- 
ijeers,  fixing  the  utmost  verge  of  earth  for  their  Injirnds;  jind 
Kcwtou  and  Herschel,  the  high  eat  heavens  for  their  rtjsting- 
place. 

The  Royal  Society  subsequently  devoted  its  attention  more 
capeeially  t4j  the  advancement  of  science,  sus  diHtingtiished  from 
iU  application  to  the  useful  art«,  and  thei-e  sfunuig  up  in  l^nudon, 
ahrmt  a  hundred  years  agts  another  society,  formed  for  the  pur- 
jjoae  of  etfecting  a  more  direct  union  of  science  and  art  That 
Bociety  waa  arranged  much  ujwn  the  same  general  plan  as  the 
Fninklin  Institute.  It  hail  itA  library,  collections  of  models  and 
iua4*hine8,  drsti-ibuted  premiums  for  inventions,  improvemeuta, 
and  sufierior  workmanship;  and  for  nearly  seventy  years  has 
publijihed  an  annual  volume  of  transactions.  It  waa  the  first 
Bodety  which  thus  brouglit  home  to  the  practical  mechjinic  the 
means  of  inttdlectual  improvement  in  his  profession.  By  iU 
agency  the  posiLi<m  of  raechanica  was  elevated  in  England*,  and 
the  arts  greatly  ad\viuced.  This  society  an:»se  at  a  fortunate  era 
in  the  history  \A  the  Mechanic  Arts — the  era  of  the  steam-engine. 
At  that  time  James  Watt  was  fift*3en  yeara  old;  fourteen  years 
aft*.*rwani8  h^  gave  to  the  world  his  immortJil  discovery. 

And  here  let  me  remind  you  how  far  he  thus  contributed, 
beyond  all  other  men.  ^to  the  *  lasting  comfoi-t,  happiness  and 
glory  of  his  race.  In  1769  he  converted  a  simple  fire-pump  into 
hh  engine  of  boundless  power.  Neai^ly  a  humired  years  have 
©lapsed  since  then,  and  yet  it  remains,  sukstantially,  unchanged. 
For  eighty  years  that  engine  has  toiled  with  the  strength  of 
millions  of  horses,  for  all  men,  in  every  land.  AV>ove  the  wreck 
of  electi^o-ma^etic  and  hot-air  engines,  the  fame  of  James 
Watt,  in  untliminisheti  splendour,  towers  proutUy  eminent.  To 
his  genius  tlie  hundreds  of  thousands  of  uur  fetlow-meu  in  the 
mahufactoriea  of  Great  Britain,  France,  and  Germany,  owe  their 
daily  bread;  on  every  navigable  river,  lake,  and  sea,  on  the 
mountain  top  and  in  the  deep  mine,  his  engine  is  working  out 
man^s  pitrfx>^jes.  It  has  cau8e4  towns  and  cities  to  spring  up  and 
flourish  on  the  Imrren  rocks  of  New  Englfuvd;  it  melts,  poun^is, 
and  n>lla  the  irrin  of  Pennsylvania,  and  gL-wldeas  our  e*ir-^  with 
the  hum  of  a  hundred  workshops.  It  hiis  given  to  tlie  8r>uth  a 
world-wide  and  iosjitiable  market  for  its  «tapl<*;  it  hfis  til  If  d  the 
Valley  of  the  Missiajdppi  with  vigorous  life  and  abundant  wealth, 
carrying  its  hanesta  to  the  East,  and  bringing  Wick  in  return 
the  pnxlucts  of  manufacture  and  the  rich  spoUs  of  commerce. 
The  ir»»n-i'^»ad,  which  is  but  its  pathway  when  it  moves  upon  tlie 
earth,  binds  together  the  people  of  our  tlxirty-one  States  oy  a  tie 
as  strong  as  om*  Federal  Ooustitution.  To  that  engine  the  works 
of  Arkwright,  Fulton,  Fitch,  and  Whitney  owe  the  exigency 
which  bn»ught  them  forth,  and  the  energy  which  gave  them  life. 
Itaelf  tlie  great**8t  of  inventions,  it  has  calleii  forth  the  highest 
ingenuity  in  otliMrg.  Iti*elf  the  strongest  of  meclianical  powers, 
it  has  nsuderetl  availaiile  the  grejiteat  human  strength,  if  Bacon 
gave  to  science  the  word  of  truth,  Watt  gave  to  art  the  arm  of 
p>wer. 

Fidelity  to  my  subject  wouJd  reauire  me  to  trace  the  organisa- 
tion of  ass^ociations  similar  to  the  Royal  S»ciety  tliroughout 
Eurofje;  to  nan-ate  how  tbe  great  Coll*ert,  at  the  'instigation  of 
Lfjiiis  XIV,,  founded  in  IGm  the  Acwlemy  of  France;  that 
S<iciety  which,  in  the  words  of  David  BreM-ater,  "  has  stood  un- 
shaken anil  active  amid  all  the  revolutions  and  eonvulsi*ins  whith 
»i  long  agitat«il  that  noble,  but  distractal  country;  a  common 
centre  of  affection,  to  which  antagonistic  opinions,  rival  interests, 
and  dissevere<l  hearts ha\-e  [leaceffilly  converged"  It  would  further 
bo  my  diuy  to  show  hoM%  tn  nipid  Buccesnion,  there  sprung  up  at 
8t.  Petersburg,  »t  Stockhidm,  at  Bertin,  Edinburgh,  Dublin, 
Copenhagen,  Brn^wels,  and  Turin,  similar  acRdemic  botJies,  bright 
t^wer«  of  science,  whose  light  illumined  tlie  whole  continent, 
and  waa,  in  time,  reflected  kick  by  many  stately  liaJls  reareii  to 
industrial  art.  Paa^ing  thence  to  our  own  country,  and  later 
days,  I  should  call  to  mind  the  origin  of  the  the  American  Philo- 
KOphical  Society,  and  the  establishment  of  our  o^-n  Institute  in 
1«24;  her  early  struggles,  her  subsequent  pr*jsperity,  and  how, 
for  thirty  years,  she  ha^  laboured  sti^nuously  to  unite  the  inte- 


rests of  the  professor  and   the  mech&mc.     Tlie  di^tii]^ 
success  achieved  by  many  of  her  members — by  many,  whose 
sence  here  forbids  my  further  speaking  of  them — ^her  repor 
exijerhuents  on  water-wheels,  on  boiler  explosiona,  on  the  streng 
of  metala,  and  othei*s  in  high  repute  throughout  the  scieati 
world,  her  large  library,  her  crowdetl  exhibitions,  and  ha 
Journal,  testify  how  faithfully  she  haa  carried  uut  the 
for  wdiich  she  was  orgMuiseti. 

I  feiLT,  however,  tluit  this  detail  would  become  tediouB  to  yon ; 
the  encoumgement  of  mechanic  arts  through  the  niediiiixi  of 
Exhibitions,  demands,  moreover,  a  brief  attention. 

The  Marquis  d'Aveze  was  appointed  Gommisaioner  of  Royal 
Manufjictones  in  Fi-ance,  in  17!>7.  He  found  that  two  yovrs  of 
neglect  had  reduced  the  workmen  almost  t^  starvation,  and  he 
then  couceive<i  the  idea  of  convei'ting  the  Chateau  of  St.  Cloud 
into  a  bazajir,  for  tlie  exhibition  and  disposal  by  lottery  of  the 
tapestry,  china,  iiud  carpeta,  unsold  and  stored  in  the  warehouses 
of  the  principal  manumctoriea.  A  decree  of  tlie  Directory,  ia 
the  same  year,  however  banish  en  1  him  along  with  other  nobles 
from  France.  He  was  permitted  to  return  in  the  succeeding  year^ 
and  then  carried  out  his  original  plan  at  the  Maison  d'Oisay. 
The  project  was  eminently  successful,  and  attracted  the  notieft  JlC- 
the  French  governraenU  That  government  then  erected  a  T 
of  Industry,  which  was  tilled  T^ith  the  mt>8t  beautiful  : 
ture<l  objects  of  Finance,  On  tkat  occasion  the  practice  of  JeS 
miuLng  tht  relative  merit  of  contributoi*s  and  of  distributin 
prices  by  committees,  originated.  This  exhibition  was  so  ano 
oeeaful  that  it  was  determined  t^>  repeat  it  annually. 

The  trr>nblea  of  the  French  nation  delayed  its  repetition  until 
\m\;  the  thini  was  held  in  lb02;  the  fourth  in  1806,     The  wars 
of  Fi*ancQ  dekiyed  the  fifth  until  1S19.     Six  othera  suceeetb-^!   "* 
inter\"al8  of  live   years,   tlie   eleventh   exJiibition   ha>ing  t 
place  in  1849,  in  the  Cham|»a  Ely«ee.    To  their  popularity  \- 
origin  of  the  Society  of  Encouragement  to  be  traced — a  »■ 
similar  to  our  own,  tbunded  about  1K04,  and  which  has  gi' 
piYtmoted  French  art  and  manufacture.* 

These  exhibitions,  it  will  tie  remembered,  were  all  carried  on 
by  the  govtTuuient.  Tlie  attention  of  the  "  British  Society  of 
Artii"  was  liirectcd  to  the  imfKU-tance  of  the  subject,  about  1847, 
when  their  tii-st  public  display  was  made.  The  Fninklin  Institute 
gave  its  first  exp>.*iition  of  American  luanufacturea  in  1824. 

Thus,  it  Tvill  l>e  seen  that  this  Institute  is  entitled  to  the  merit 
of  l>eing  the  first  society  in  this  countiy,  and  probablv  in  the 
world,  which,  by  its  own  unaided  reaouixies,  establialitHl  tills  great 
fostering  agent  of  the  mechanic  ai'ta.  Her  example  has  filnce 
been  fallowed  by  *>cieties  at  Nt*w  York,  Boston,  Manchestet^ 
Leeds,  Dublin,  Baltimore,  and  Wtishingtuu.  Like  the  asdocda- 
tions  from  which  thev  spring,  tht-y  are  now  generally  considered 
as  the  nectssaiy  incident  and  legitinmte  exponent  of  every  mana" 
facturingand  mechanical  community. 

It  is  to  tlie  St»ciety  of  Arts,  f  tf  London,  whose  origin  and  early 
history  we  have  already  traced,  that  the  world  is  indebted  for  an 
exhibition  in  which  the  mechanical  industry  of  all  nations  waa 
repre^ente<i.  The  design  of  the  gi^at  fair  of  18ol,  at  Hyd^parfc, 
was  intrustetl  to  a  local  committee  of  tliat  Institute,  in  June 
1848;  and,  after  great  exei-tion,  they  succeeded,  with  the  aid  of 
Prince  Albert  and  the  Royal  Conmiissionens,  in  completing  their 
work  on  the  1st  of  May  18o  L  That  exhibition  was  but  a  develcp- 
ment  of  our  own  annual  exjiositions;  yet,  when  we  reeard  itv 
extent,  magnificence,  and  res^dts,  it  tymnot  but  be  viewea  aa  the 
most  remarkable  event  of  mtxlern  times. 

A  spR*e  of  nineteen  aci-ea  in   Hyde-park  was  inclosed,  and 
covered  by  a  building  1H4S  feet  long  by  408  feet  wide,  and  l^^*^ 
feet  high  in  the  centre.     The  txist  oi  this  structure  was  71: 
dollars.     The  value  of  the  articles  exhibited  was  about  tv. 
millions  of  dollars.     Forty  nations  cimtributed  to  the  exliibi 
ami  over  six  millions  of  p»eople  visited  it.     From  Noi'Way,  ort    !i 
north,  down  to  the  CatK?  of  Oooil  Hojie,  on  the  south;  fjDin 
China,  in  th«?  east,  to  Chili,  in  the  west;  from  ancient  India  and 
Egypt;   fn>m   Mitslcm   Turkey;    from   <»uiuea,  on   the  coaat  of 
Africa;  from  New  Zcalautl,  in  the  South  Pacific;  and  fix>m  thf^ 
aolitaiy  Isle  of  Malta,  they  were  thei-e.     77*<?a,  for  the  first  time, 
WJUH  witnessed  the  sjiecUicle  of  shi|is  of  wnr  diiw.'harged  of  their 
armaments,  and  converted  into  transports  of  the  mechanic  arta. 
There,  Ibr  the  first  time  in  the  history  vf  the  world,  the  autho- 
rised rM]>resentjUiveH  uf  thirty  nations  were  assembled  onaforeisn 
soll^  commissioned  on  no  hostile  errand,  on  no  ordinary  dipk>- 

»  Lobdoo  Alt  JoanuL  im. 
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Biacy.    There,  for  the  first  time  aince  the  Cnusadea*  were  the 
ion«  of  Europe  allied  together  for  a  purpose  which  religion 

etniHl  worthy  of  its  i«inction. 

SStirely,  it  s>e^tiied  that  tlie  ffword  was  about  to  be  l>e«ten 
into  the  pkmghahare,  ami  the  art  of  war  to  he  no  longer 
l*»j«rrif'.1  l.v  ini-ri.  When  the  Royal  Commissioners  resigD^d 
1'  u  at  the  inaugiu'ation,  the  chiiinuan  announced 

li         ^  ir  work  to  be  to  conduce  to  the  ctunmitn  iiitei'fst^ 

of  the  buinan  rac^,  by  encouiii^ing  the  airt«  of  pea<?e  and  indnstiy, 
and  strengthening  the  bonds  o?  union  among  the  nations  of  the 
earth;  and  t<»  promote  a  friendly  and  honourable  nvalry  in  the 
useful  ejtercise  of  those  faculties  which  have  In^en  conferred  by  a 
^neficent  providence  for  the  good  and  the  hwppiue«8  of  nmn- 
Idnd.i'' 

Tliuft  we  have  seen  how  science  and  art,  unitetl  together,  have 
in  timL-x  |*i»-Mt  advanced.  Let  u«  turn  to  the  future.  A  BtrikLng 
\y  V  :  h  the  progress  of  the  arta  at  the  present  day  teach ea 

\i  i:h  social  fK^sition  whiih  th<ise  engaged  in  mechanical 

pni  IV  n--^ timing  throughout  the  world.     As  illustrative  of 

thi  .  1  '  -  1  rily  refer  to  the  fact,  that  in  France  the  medals 
a*       '  Kt'ti'lirnen  at  the  Hyde-|>ark  Exhibition  were  dis- 

tr  I     I  ;^  NijKJeon  in  per>4on;  and  the  decoration  of  the 

Lv^  „  .  iluiiiiu  .  uferred  upon  the  most  auccessful  exhibitors. 
The  Urajid  Duke  of  Tuscany  na«  recently^  with  grf^at  p^jmp  and 
ceremouY,  estAblisheil  a  new  onier  of  honour,  called  the  order  of 
** Industry.'*  Aiid  anst<;>crtttic  England  baa  at  length  tliscovered 
lliat  it  i^'high  time  to  abolish  the  diHtiuction  between  the  indub- 
trial  and  the  ao-t-alle*!  learned  profe^sionji.  An  eminent  Fellow 
of  the  Royal  Society  lattdy  held  this  lan^age:  ''  Industry,  to 

liich  England  owes  her  8iicce«s  among  nations,  has  never  been 
"  to  the  rank  of  a  piT«fe^ion.  For  her  a<:ui3  there  are  no 
lionours — no  recognised  or  social  position.  The  restriction  <»f 
learned  honours  to  t!iree  i'ecoguiAe<l  professions  has  a  lamentable 
effect  both  on  the  progreaw  of  science  and  industry,  It^  conse- 
qaence  is,  that  each  profession  becomes  clntted  with  ambitious 

pirants,  who,  finding  a  greater  supply  than  demand,  sink  into 
onlinate  positions,  becoming  aoiu'ed  and  disapitointed,  aud 
lierefore  ilangerous  to  the  community.  I^iise  industry  to  the 
rank  of  a  pr«*fe salon;  give  t<T  your  industrial  umveraities  the 
power  of  granting  degrees  involving  high  social  recognition  to 
tliose  who  attain  them,  and  you  will  dmw  off  the  excesst^  of  those 
talented  men  t*>  whom  the  dhurch,  the  Kir,  and  Medicine,  affoixl 
only  a  slender  chance  of  attiiining  eminence.'^  *^ 

Americjui  mechanics;,  however,  need  neither  legioBs  of  honour, 
orders  of  in*  I \ istry ,  or  learned  titles.  Th  e  j>osi ti on  whi  ch  th  ey  may 
attjun  was  fix:e«l  at  an  early  «lay.  It  wa.^  fixed  when  the  Phila- 
delphia printer,  in  177f>,  sat  with  Jefferson  and  three  others  to 
df^h  tb«»  Declaration  of  Inde|j<^ndenee;  when  the  siime  printer 
fei:  '  '  treaty  of  1778,  by  which,  for  the  first  time,  Amei-iea 
V.  i!*ed  as  a  nation  of  the  earth;  wlien,  amid  the  aplen- 

pur  "I   uie  French  Court,  kings,  royal  beauties?,  and  leartu^tl 
lyans  vie<l  with  each  other  in  doing  homage  to  the  same  printer 
'   [iiemr  of  the   forked  lightning — our  ow^n    Franklin. 
^\  Liiechiuiies  know  bt»w  bu*gely  they  have  ci>ntributed  to 

tl..  ,. ^^uon,  wealth,  and  proHjK^rity  of  this  republic;  that  the 
want  of  a  government  wbicn  ^houMprotect  and  render  uniform 
thflr  hiUifni^  wiks  a  maJn  cause  uf  the  adoption  of  the  pres**nt 
o  i;  that  from  that  time  down   to   the   prenent   tlieir 

iji  lave  given  rise  Ui  our  gi*eat  national  questions,  oui* 

divmioii  iif  parties,  and  have  elicited  the  higliest  ehH^uence  of  our 
stateetiien.  lliey  know  that  the  gcinua  of  this  government, 
which  recN*gni^*iS  no  titleil  distinetirrns,  i^'ill  aeconi  to  the  exer- 
llous  of  their  right  arms,  and  of  their  iutelleet**,  their  full  meed 
of  aociai  reward. 

Another  no  less  striking  lesson  taught  us  is  the  conflict  going 
on    '  '   'Ut  the  world  for  preeeilence  in  the  mechanic  arts; 

aj;  ^se  nations  which  would  win  the  struggle  must  render 

•tieure  inore  and  more  subservient  to  m'L — that  practice  and 
acieiice  must  j<»in  tugether  in  a  umre  st>lemn  union.  England  wjis 
forc^  to  inlniit  that  France  bjid  beaten  her,  and  on  her  own 
soil.  Eminent  Englishmen  conceded  tliat  Fjimce  hud  sui*j>ftsse<i 
n»  the  dLs]>lay  of  mechanic  arte  at  nyde-mrk.  No 
.Ilk  doubts  where  the  cause  of  Frjince's  victoiy  lies, 
in  her  Central  College  of  Arts  juid  MainifactureH  at 
r  I-  Sch'jol  of  Mincs^  in  her  Ctjn.sei'vatfiry  of  Arlis  and 

3 J  r>'S,  and   in  her    Industrial    Colleges    at    Auge,    at 

»  •  OAdftl  Report  of  Rny^  OanunlisioiieTs,  »t  opeuLn«  of  (Iteai  tLihihititm, 
1 1  Tfm^  *iyn  ibe  NatUma)  Importftope  of  Studjring  AbitnctfideiiOQ,  wiUi  &  ^riew  to 
t^  Bttkliy  rMgn»»  of  iJidiutry,  bgr  Lyon  PUyfair.' 


Chalons,  and  at  Aix,  where  hundreds,  nay,  thousands,  of  the 
nuMt  intelligent  l?Vench  youth  are  annually  educated  in  the 
practical  applieation  of  science  to  the  meehanic  arts  and  manu- 
factures. The  nations  of  Eurt>j>e  have  looked  to  this  with  deep 
anxiety,  aiifi  are  nmsing  themselves  to  the  contest. 

England  thus  sjH^ikti  by  Playf^ur,  one  of  her  Commiasionera  at 
the  Exhibition  of  l8ol:  "  All  Eiirof>eiLn  nations,  except  England, 
have  recognises!  the  fiid  that  indu-stry  must,  in  future,  be  sup- 
ported, not  by  a  competition  of  local  advantages,  but  by  u  com- 
petition of  intellect.  Their  thinking  men  have  proclaimed  it; 
their  tioventiments  have  adopts!  it  as  a  prindjile  of  State,  and 
eveiy  town  has  now  its  schools,  in  which  are  taught  the  scientific 
principles  involved  in  manufactui'es;  while  each  metropolis  re- 
joices in  an  Industrial  University,  teaching  how  to  use  the  alphar 
bet  of  science  in  reailing  maiiutactui^s  aright  Were  there  any 
effecta  obsei'ved  in  the  Exhibition  from  this  intelle<^tu^d  training 
of  their  industrial  y>opulation/  The  official  reserv^e  nec«ssarily 
iniyKKsed  upon  me  as  the  Commissioner  appoiiite^i  to  aid  the 
Queen  need  exist  no  longer;  ami  frt^m  my  |)erHonHl  c<^»nviction,  I 
answer  without  qualification  in  the  allirmative.  The  result  of 
the  Exhibition  wj4s  one  tlmt  England  may  well  l»e  startled  at. 
Wherever,  and  that  implies  almost  €ver>"  manufacture,  science  or 
art  w^jts  involved  ii»  an  element  of  progress,  we  saw,  as  an  inevit- 
able law,  that  the  nation  which  m<-«t  cultivatetl  them  was  in  tije 
ascendant.  Our  manufacturers  were  justly  astonished  at  seeing 
most  of  the  foreign  countries  rapidly  approaching  and  sometimes 
excelling  us,  in  manujkctures,  our  own  by  hereditary  and  ti*adi- 
tional  right.*'^'* 

The  illustrious  Liebig  proclaims  from  the  continent,  "  that  the 
great  desideratum  o(  the  present  age  is  pi*acti(^ly  mauilested  in 
the  establishment  of  schi^ols,  in  whieh  the  natural  sciences  occupy 
the  most  prf*minent  place  in  the  ccturse  of  insti'uction.  Fn>m 
these  schools  a  more  vigorous  genemtion  Mali  c^mie  forth,  jxiwer- 
fid  in  underatandmg,  quahtietl  to  appreciate  and  ttj  accompliHh 
all  that  is  tmly  grejit,  and  t**  bring  forth  fruits  of  universal  use- 
fulness. Thrtttigh  them  tlie  res<jtir*"es,  the  wealth,  and  the  strength 
of  empires  will  be  incjdeulabl y  incre-ased.** 

The  veneiiible  Humboldt,  with  rdinost  inspired  authority,  thus 
counsels: — "The  most  8up*'rficial  glance  at  the  present  coiidition 
of  Euri;ij.«an  statt^  shows  that  those  nations  which  linger  in  the 
race  cannot  hof>e  to  escape  the  jiartbU  diminution,  and  perhaps 
final  annihilatit»n  of  their  resources.  It  is  with  nations  as  with 
nature,  which,  a^nrording  to  a  happy  expression  of  ijroethe,  knows 
no  pause  in  evei'-increaaing  movement,  development  and  proiluc- 
tion — a  curse  ever  cleaving  tt*  standing  still,  ^i  othing  but  seriotis 
oocujiation  with  chemistry  and  mituml  and  physical  science  can 
defend  a  state  from  the  consequences  of  com[>etition.  Science 
and  information  are  the  joy  and  the  justification  of  mankind. 
Tbey  form  the  spriugs  of  a  nation's  weidth,  being  often,  indeed, 
substitutes  for  those  material  riches  which  nature  has  in  many 
cnses  di.Htributed  vriih  sty  jmrtial  a  htind;  those  nations  which 
remain  behind  in  mauufactmiug  activity,  by  neglecting  the 
practiejil  apjJicatiMU  of  tlie  mecbanictd  arts,  and  uf  industrial 
chemistr}^,  to  the  transmission,  growth,  or  manufacture  of  mw 
materials;  those  natitms,  among  whom  respect  lor  such  activity 
does  not  pervade  all  elaases,  must  inevitably  fidl  fnun  any  pro- 
sperit}'  tbey  may  have  attained,  and  this,  by  so  much  tlie  more 
certaiidy  and  speetlily,  as  ueigblMJuriug  states  instinct  with  the 
power  of  youthful  renovation,  in  which  science  imd  the  arta  of 
industiy  o^ienite  t<i  lend  each  other  mutual  asaiatanoe,  are  seea 
pressing  foi-wjuxl  in  the  race,** 

In  this  grejit  struggle  between  the  nations  of  the  earth,  what 
position  are  American  mechmiics  to  iissume/  WQl  they  scum 
th«?se  tidmonitions,  and  disregard  these  leaaons  of  exfierienoe? 
Will  they  not  nitber  call  upon  science  to  gird  up  her  loins,  and 
to  strike  for  them  in  the  liattle? 

In  what  maimer  the  colleges  and  schools  of  our  oountry  have 
l>et*ii,  or  may  nuw  be,  accommoihiting  themselves  to  this  new  state 
of  things,  it  wnuld  l)o  presumption  in  me  to  say.  But  I  may  l>e 
excuse*  1,  perhaps,  in  addressing  a  woiti  to  the  ujen  of  my  own 
age,  and  to  younger  men,  *m  the  facilities  a  Honied  by  the  orgoni- 
sjition  of  this  institute  to  cairy  out  the  principleai  of  the  grtsat 
mechaniwil  irrogreas  going  on  around  us. 

Elementary  science,  the  pratticid  development  of  scieutifie 
principles  in  organised  machines  and  pi-ocesj^es,  and  prompt  in* 
foiTuation  as  to  the  advancement  of  scientific  discovery,  hei^e  and 
abn^ail,  constitute  the  jiroper  basis  of  study  for  the  formatiou  of 
mechanical  intellect.     To  provide  these^  tiie  oigauisation  aiid  re* 

1^ »  LcxituTOi  btttan  tiM  SooUity  of  Arttf,  on  nmdU  of  fixMbltioQ  of  18«1. 
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flOurcGd  of  the  Franklin  Institute  are  amply  sufficient  Its  annual 
•  otmrse  of  lectures  on  elt^mentary  science,  by  profesaora  of  acknow- 
Pledged  ability;  it»  large  collection  of  treatiaea  on  theoretical  and 
kapplicni  soienee;  its  committee  meetings  of  learned  profesHors,  of 
cxfierienced  practical  mechaiii'^i,  of  engineers  skiUed  in  mining 
and  metallurgy,  of  practical  ehemistSf  versed  in  the  prcicesses  of 
the  artsj  its  monthly  receipt  of  the  scientiflc  joumali*  of  this 
oountry  and  of  Eunijje,  and  ita  own  monthly  journal  and  review 
— these  are  its  means  of  uaeftilnei^i,  and  to  all  the!*e  the  menil^^rs 
of  the  Institute  have  free  access.  If  the  woi-da  of  Playfair,  Liebig, 
and  Uumbt^ltlt  he  true^  if  our  daily  experience  and  if  our  com- 
mon senae  d<i  not  deceive  us,  a  proT»er  use  of  such  means  cannot 
feiil  to  ailvanee  the  mechanical  intellect  of  our  community,  and 
better  fit  us  for  tlie  gi^eat  national  conflict,  now  and  hereafter  to 
be  witnesseil. 

To  all  who  are  interested  in  the  progress  of  the  arts  and 

manufactures  of  our  ctjuntry,  the  eloquent  apjieal  of  Sir  Humphrey 

l)avT  addreas^  itaelf  with  force:  "You  have  excelled  all  other 

jieople  in  the  prodUiCts  of  industry.   But  why?   Because  you  have 

i  Assisted  industry  by  science.     l>o  not  regard  as  indifferent  what 

ifi  your  true  and  greatest  glory*     Except  in  these  respects,  in  what 

rare  you  superior  to  Athens  and  Eomef    Bo  you  carry  awayfirom 

them  tlie  palm  in  lit4?niture  and  the  line  arte?    Do  you  not  rather 

If  lory,  and  justly,  too,  in  being,  in  these  respecta,  their  imitators/ 

Is  it  not  demonstrated  by  the  nature  of  your  syatem  of  public 

education  and  by  your  i>npidar  amusements?    In  what,  theu,  are 

you   their   supcriorsl     In   everything   connected   with   physical 

,  acdenoe,  with  the  experimental  arts.     These  are  your  character- 

ybtics.     Do  not  neglect  them.    You  have  a  Newton,  who  is  the 

flory,   not  only  of  your  own  country,  but  of  the  human  mce. 
'ou  ha\e  a  Bacon^  whose  precepts  may  still  be  attended  to  with 
ad^'antage.'* 

We  have  a  Fi'anklin.  He  trod  the  path  of  Bacon  and  of 
Newton;  he  reached  the  same  pi'e-eminence.  Amid  his  daily 
toil  ibB  a  mechanic,  he  stmggleil  up  the  eteep  aj*cent  of  science. 
The  labour  of  his  hands  abated  not  the  vigour  of  his  intellect. 
Tjoit^r  not  in  tlie  f>ath  wliich  tliese  great  men  have  opened,  lest 
von  be  overtaken  and  vanquished  in  the  strife.  Say,  rather, 
that  their  preoepti  shall  be  attended  to,  and  their  example 
followed. 


VXT.CANISED  INDIA-RUBBER  RAILWAY-CARRIAGE 
SPRINGS. 

G.  Spenceh,  Patentee, 

(With  Mngramnffs,  Ftaiei  IX.  and  X.) 

OcR  engravings  represent  a  new  system  of  applying  ^Tileanised 
india-rubl»er  to  every  description  of  railway- spring,  in  which  ai'e 
Bome  features  that  we  think  worthy  the  attention  of  our  scientific 
friends.  We  add  atTme  particulars  v»f  the  advanfiiges  claimed  by 
the  patentee  for  these  springs,  t^jgether  with  a  descnptive  refer- 
ence to  the  drawings,  which  have  been  furnished  by  Messrs. 
£i.^e,  Si»encer,  and  Co.,  of  Cannon-street  West,  Uie  sole  manu- 
lecturers  of  them. 

The  chief  ail  vantages  claimerl  for  these  springs  over  those  in 
ftireiient  use,  are — 1.  Non-Hnbility  to  get  out  of  ottier,  from 
their  strength  ami  simplicity  of  conetruction,  and  the  jx^culiar 
fitness  of  iuilia-rubber  as  a  material  for  springs  (when  scientilic- 
ally  a]jplied),  to  resij^t  the  effect  of  sudden  concussions.  The»e 
«3>ringa  have  been  put  to  very  severe  tests  by  means  of  two 
powerful  testing-machines,  which  the  manufacturers  have  had 
cjonatructeil  for  that  puqxjse.  By  means  of  one  of  them,  a 
number  of  the  india-nibber  cones  have  been  submitted  to  very 
^rcat  pressure.^  and  left  for  a  considemble  time  uniler  jtresstue; 
tut  they  were  found  on  remo^Td  instantly  to  resume  their  original 
«hape,  and  to  Iw  uninjured,  and  that  in  all  temjieratiures.  The 
c^^nee  usevl  rn  these  springn  are  equal  to  a  force  of  five  tons,  but 
the  pt:>wer  can  be  incrt*aj*etl,  if  thought  desinible,  without  any 
aiidition  to  the  eost^  By  the  secontl  machine,  worker]  by  a  ste^mi- 
«ngine,  KKi^CwKJati'okes  hfive  l^een  given  tut  several  of  the  cones, 
wnihout  prvKluL'ing  the  slightest  injurious  effect  ai>on  them. 

32nd.  Extreme  lightness  in  cf^jiiunri^r.ii  with  the  wprings  in 
ijre>«*>nt  use,  hv  which  means  agre  in  non-paving  weight 

in  effected.     lidow  h  shown  the  cin  ^  weight  o!^  the  bufler- 

y»ring8  in  present  use  on  the  carriages  on  the  North- Western 
Rulwuy,  and  that  of  buffer-springs  on  George  S|>encer's  ays- 
tem:— 


cwt.    qr.    lb. 

Buffer-apringfi  on  North*Westem  Railway,  including 
steel-plates,  all  iron  work  tised  with  same,  4  buffer 
rods,  buffer-blocks,  plates,  buffer-heads  and  fasten- 
ing-guides, Sec.    Total  weight  -   10     2     6 

Buffer-f*pringB  on  North- Western  li^way,  on  George 
Spencer*i!i  pLm,  including  india-rubber  springs, 
4  buffer-rocK  blocks,  heads,  balls,  and  fiustenings 
complete.    Total  weight    .*. 4     1   14 

Saving  of  weight  in  this  case 6    i>  SO 

The  total  weight  of  Spencer's  set  of  buffers  and  springs  complete, 
being  only  that  of  the  Hteel  in  the  two  springs  on  the  old  s\-st**m, 
namely,  4  cwt*  i  qr.  141b.,  thus  the  weight  of  six  j»aasenger»i  is 
saved  in  ever}'  Ccirriage  fitted  with  theae  springs,  or  of  sixty  in 
a  train  of  ten  carriages. 

In  the  bearing-springs  a  further  considerable  saving  of  weiij^jt 
is  effected;  the  weight  of  one  bearing-spring  complete,  witli  U 
its  parts,  being  only  33  lb.  while  those  on  tJae  old  system  wei^h 
three  times,  and  sometimes  four  times  as  much.  But  a  stjQ 
greater  ailvantage  thau  saving  of  weight  is  effe  '*^«1  ^^^^  ^r,  .. 
springs, — ^'' they  cannot  break"  as  laminated  springs  : 

3rti,  There  is  a  gre^it  saving  in  the  first  cost  of  ^  ,       r-. 

over  all  othei*s,  owing  to  their  extreme  simplicity,  and  the  cbeap> 
ness  of  the  materijd  used, 

4th.  Owing  to  the  small  space  they  occupy  in  the  under-fewnes 
of  the  carriages,  these  springs  (buffei's)  may  be  in  all  cases  tj9t?d 
inside  the  framing,  and  thus  ajiy  length  of  stroke  may  be  obtained. 
The  manufat^uren*  supply  several  good  and  cheap  forms  nf  out- 
side buffers  (see  figs.  1,  2,  and  3),  of  the  same  powers  (0  t^tns); 
but  they  expect  that  the  many  advantages  possessed  by  inside- 
buffers  will  tie  a  strong  inducement  to  engineers  and  rail  war 
companies  to  adopt  them,  n*)t\^ithat;mding  uic  small  extru  cost 
of  these  latter  tn'er  the  former. 

These  spring.-?  have  met  witli  very  general  approbation  from 
the  profession,  Mid  acvcrrd  eminent  ndlway-airrifige  builders, 
both  in  Englfind  and  on  tiie  ccintinent,  to  whom  Ihey  have  been 
Bubmitteil,  and  from  whom  have  been  received  verv  flattering 
testimonials  of  the  merits  of  the  invention,  aa  well  as  large  ordem 
for  tlieir  applicivtion. 

Description  of  Plate*  IX.  and  X. 

Plate  IX.^Fig.  I  shows  u  new  system  of  outside  buffer  of  a 
a  very  effective  kind  f^a'  use  ini  wagons  and  trucks;  they  arc 
shown  Ui  a  3-inch  t*trt)ke,  and  exert  a  power  equal  U%  five  tons 
when  driven  homci  C,  is  a  corrugated  cast-iron  block;  B,  is  a 
Mtrong  cjist-iron  piston;  A,  A,  are  the  double  cones  of  vulcanised 
india-rubber;  a,  «,  are  the  t.'onfining-rings.  Fig.  2  is  a  similar 
outiiide  buffer,  with  tlie  buffer-block  made  of  elm.  Fig.  3  shows 
a  plan  and  elevation  of  an  inside  truck-builbr;  B,  bufier-rod;  A, 
India -TO  bljtr  con«;  a,  eonfiuing-rings;  C,  bufler-block. 

Plat£  X, — Fig.  4  shows  a  plan  of  a  spring  for  jjassenger-cai^ 
riages.  Fig.  5  a  new  system  ot  bearing-Hpi  ing.  Fig.  Ij  a  doubli*- 
action  drawispring.    Fig.  7  a  single-action  draw-spring. 


EETIEWS. 

The  Museum  of  Science  and  Art.    Fklited  by  Dr.  LiinDvnu 

London:  Walton  and  Maberly.  1854* 
The  purpose  of  Dr,  Larcloer  is,  he  states,  to  publish  a  colleo^ 
tion  of  instinctive  and  amus^ing  essays  and  tracts  in  a  j)c)pidar 
and  amusing  style,  on  the  leading  tliscoveries  in  the  nliystcui 
sciences,  iUid  on  their  mo«t  important  and  interesting  appIii^Htions 
to  the  inilustrial  ai'ts.  In  this  denigu  he  does  not  addre^M  hini^'elf 
simply  to  the  unitistrocteil,  but  nhn  to  those  who  have  Ixjen  dis- 
ciplined in  the  atiidy  of  the  sciences.  We  think  it  a  very*  useful 
feature,  that  the  writer  prtjpowes  to  avjul  himself  of  many  inte- 
resting ami  fiimiliar  dcbiils  zmd  ineidenU,  which  are  usujUly 
exclnded  from  s^'stematic  treatises.  The  w<»rk,  ton,  is  to  l>o  puln 
lished  in  a  ver}^' cheap  fnrm,  m  tlrat  it  may  be  obtained  in  jmnny 
numbers.  To  C4>nduct  «iich  an  enteqjrise,  we  know  no  one  moixi 
fitting  than  Dr.  Lanluer.  He  in  ua  much  uf  a  student  as  a  pn>- 
fcssor;  indec<l,  for  |Kirt  of  his  life  he  taught  what  hv  li:id  I*  :Lm*?d 
onlv  a  fc'W  hoare  Ixd'oit?.     Thus  he  fshows  in  hm  ^  full 

knowledge  of  the  wants  of  the  student;  he  fnlloM  uj  of 

thought,  he  rnecU  the  difficulties  that  arise,  and  makes  ready  Uie 
way  i>efnre  lilm.  To  the  I'oung  and  to  the  old  reader  such  a 
guide  is  vaiuahle,  for  the  Ibiiuer  wants  wmsUmce  U>  compiias  a 
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t,  thf»  latter  too  often  needs  Idnie  to  wad©  tlirough  or 

i  A  treivtisc  artificially  conMtrucU*d. 

e  to  jutig«?  by  the  fij-wl  pnH^  the  Doctoi'B  description 

0  juftice  to  all  th^  meritH  of  his  deslup*  Thia  iwirt 
osubiiHTtd:  "The  Pbnets,  are  thoy  Iuhabite<i  Worlds T 
lar  FalJftdcs,"— wliich,  iudejHMideuily  of  their  appUf«r 
itfnf'^tJD^j  US  illu8trwli^*n«  nf  ituHleH  uf  reasonrjig,  und 
id  %'aUmhle  to  xhf  <  id  ntndeiit  T^ho  may  havo 
d  solely  in  the  ma  i  [irocei^w^  or  only  ni»ust^-^red 
8  of  the  logicians,  iii  in.'  first  pHp^r  phyaicfd  fj4<?t8 
w  of  in  the  sohition  of  a  moi'al  pixmleoi,  and  apiilied, 
inalog>%  U>  indiciite  retiiilU.  This  is  a  mode  of  iipiimju- 
ig  tht*  rigidity  of  the  matheniiitical  process,  hut  one 
don»?  /ivuibible  in  many  cases,  and  which  la  of  jnnch 

in  thw  affairs  of  life.  In  tlie  pftp<.*r  ealle^l  Popular 
h^  writer  shows  that  what  in  called  the  evidence  of 
ia  liable  U^  error,  and  must  be  ftuVjjei'te<l  in  uiany  cajse^ 
m.  We  ciill  att4?ntion  U*  these  featxire^  t>ecause,  in  the 
r,  the  pnw-'tice  is  Uyo  prevalent  of  teaching  facte  with- 
i\i7  tJu^  nitKle  of  reason ing^  and  of  imposing  a  very 

f  instruction  which   incla4les  evervi:hing  hut 

,.j.     We  believe  the  University  of  Ijoudon  is 

.iUiiiaiug  lK>ard  where  the  medical  man  tmdergoea  an 

<n  on  loj^e;  and,  we  Wieve,  nowhere  else  is  there  auch 

atiou  cir  '*n  for  the  lawyer,  who  Is  supprpsefl, 

thers,  t* »  pi'ofeiwion  dej»«*ndent  on  dimectica, 

^ion — **'iue    n.auitrf,   .tre   they  Inhabited  T — is  ex- 

the  light  of  all  those  nhrhomeiia  whiv^h  the  latest  and 

Iwervations  have  e«w>lii*heil,  an«l  the  author  endea- 

ihow  that  the  harmony  of  i^^^mditions  of  the  several 

cjtnjpared  with  the  wirth,  is  in  favour  of  a  similar 

in.     In  developing  this  from  a  variety  of  facta,  some 

exi*nujlt«  nf  fuialysis  are  exhibite<l»  and  suitable  dia- 

ill'  are  introduetnl  U*  ai^nist  the  reailer     We 

JH^  ►  course  of  arrangement  would  have  been 

I,  tirat,  the  harmony  of  geologicul   couilitiona; 

lical;  and  thirdly,  of  jsoologiail  conditions, 
pfiti^  tlttire  ia  a  harmony  of  resiiltB  from  the  numerous 
lolliected  by  the  author. 

per  on  weJither  pro;(T»ostict^  Dr.  Lardner  analyses  the 
R  tu  the  suppised  influence  of  tlie  moon  on  the  weather, 
^verta  the  ixipular  doctrine. 

nber  on  Popular  Fallacies  isi,  more  strictly  sneaking,  on 
t  s  uf  the  senses;  au<l  this  will  affora  an  oppt>r- 

u  extmct,  wliieh  may  serve  to  illusti'ate  the 
iMfjt  Ml   ii eating  his  subject, 

^  nf  Vfitff^n. — Of  ail  the  orifjwiB,  that  which  would  seem  to 
n^rritig  in  its  indicAtimiPi  is  the  eye;  and,  althoii^rh 
i-i  iii  true,  yet  there  lire  no  impressions  which  more 
rrv«i;jii'-  tJin  rrrTf^Ut."  of  the  judgment  ti  lui just  aind  rectify 
IbiQie  of  vi-  nt  I  V  this  senile,  we  receive  the  perception, 
JMp  to  11!  iny  I  l:^lif\'iu^'  ooiiditiona  of  fonn,  magnitude, 
^H  colour,  Ther^  ifl  not  one  of  these  qualities,  howDrer, 
^Hfcjtifijfly  m!«t4ik<^n  or  wrongly  c«timAted. 
^^ff  ''^ifd  to  the  Sutt  and  Moim^ — Every  one, 

^B  :  appeamnce  of  the  3im  and  mwjn  when 

RRing  '     !  irge  orb  which  they  prestsnt  to  th* 

1  object  o'  Is  not  every  one  imprwiod  lidth 
pn  that  iU'-  ,  ^  .  .  ..  .^nitude  of  the  sun  whan  it  riii*, 
ifeli  a  rednesf  acquired  from  the  depth  of  air  through  which  lis 

\A  much  greater  than  the  upfiarent  magnitude  of  the 

oaday?  and  \b  not  the  same  LmpreHsion  admitted  with 

jing  or  setting  full  moon^   compared  with  the  same 

be  nteridian?      Yet  nothing  \r  uiore  eskay  to  prove,  as  a 

t  these  impressions  are  fsUaduus.     Let  any  one  adopt 

[  method  which  nmy  occur  to  him,  to  measure  the  appsr 

\<A  the  BUD  on  tlie  horizon,  and  again  on  the  meiidiim, 

_  1  thorn  the  some.     This  may  be  accompli»he«i  by  extending 

of  fine  silk  parallel  to  each  other  in  a  fnuni;,  and  placing 

ilsh  a  ptMiition,  and  at  ducli  a  lOstance  &om  the  eye,  that  when 

I,  on  the  horizon,  they  will  exactly  touch 

i^it  thotr  apftarent  distance  lusunder  will 

..u    i. Ler  of  the  lunar  or  solar  disc.     If  this 

rviHJ^  an  i  iiw  Hun  or  moon  be  viewed  in  tlieaame 
near  the  meridi^vn,  it  will  be  found  that  the  threads 
^  touch  Its  upper  and  lower  limb«.  and  that  their  bteryal  will 
Ire  its  appaivnt  diajnoter.  It  will  therefore  be  evident,  that 
t>e  the  caiift«  of  the  illusion,  the  apparent  magnitude  of  the 
koQ  is  nt)t  greater  at  rinbig  or  setting  than  in  the  meridian, 
it  may  Im*  aNketl,  arisos  aji  impression  so  univeraally 


'^Hie  eiplaDatioD  of  this  singular  effect,  in  which  all  astrtmooien 
appear  to  concur,  refers  it  to  mental,  and  not  optical  causes;  ttrietfy 
speaking,  it  is  not  an  optical  illusion.  The  error  is  one  of  the  mind,  and 
not  one  of  the  senses.  The  estimate  which  we  form  of  the  aettud  mag- 
nitude of  any  visible  ohjeet  depends  on  a  comparison  of  the  apparent 
magnitude  which  that  object  presents  to  the  eye,  with  the  distance  at 
which  we  imagine  it  to  be.  Tlius,  if  there  be  two  objects — ^buildings, 
for  example^which  have  to  the  eye  the  same  apparent  height,  but  which 
we  know  or  believe  to  be  at  different  <listaaces  from  us,  we  InstLnetiyely, 
and  without  any  operation  of  the  judgment  of  which  we  are  consdoos, 
oouceivo  that  whicm  is  more  distant  to  be  tlie  largest. 

' '  To  apply  till  8  reoAoning  to  the  case  of  the  sun  or  moon,  we  are  to 
consider,  that  when  either  of  these  objects  is  in  the  horiaon^  a  portion, 
at  least,  of  the  apace  between  the  eye  and  it  ts  occupied  by  a  series  of 
objects,  with  the  magnitudes  and  relative  positions  of  which  we  jire 
familiar.  We  are  therafore  enabled  to  make  some  estimate  of  a  portion 
of  the  ifpa^!^  that  interveuei  between  the  eye  and  the  object.  But  when 
tr  -  in  a  more  elevated  position  in  the  firmament,  no  part  of  the 

1  listance  is  thus  spaced  out,  and  we  are  aecustonied  to  con* 

«iti.  t  wi^  ,»ij.ject  nearer  to  the  eye. 

"Conceding  this,  then,  it  will  be  asked  how  it  explains  the  universal 
impresseion  of  the  enormously  large  disc  of  the  sun  or  moon  when  rliiing 
or  setting,-  the  answer  is,  that  when  in  or  near  the  horizon,  the  mind  is 
impresaed  wiili  the  idea  that  tlie  distance  of  these  obf^^ts  is  mueh 
greater  than  when  on  the  meridian,  and  that  their  ap]i;i  itude 

being  the  same,  the  real  magnitude  is  judged  to  be  gn  same 

proportion  as  the  distance  is  supposed  to  Be  greater,  i  uu-,  n  we  are 
impressed  with  the  notion  that  the  sun  seen  in  the  horizon  is  twice  le 
distant  as  the  sun  seen  in  the  meridian,  we  shall  iTifer  it^  diameter  to  be 
twice  as  great,  sinoe  it  appears  the  same;  and  if  ita  diameter  is  twice  a« 
great,  its  apparent  superficial  magnitude  will  be  four  dmes  as  ^eat. 

"The  operations  of  the  juilgment  in  such  cases  are  so  rapid,  and  the 
effect  of  habit  is  sueh,  that  we  are  altogether  unconscious  of  them.  A 
thousand  examples  might  be  given  of  bodily  aotions  and  motions  per- 
formed by  the  dictates  of  the  wiU,  of  which  we  retain  no  conscionanesa. 
It  Is  difficult,  In  the  case  we  have  just  explained,  for  minds  nnaocua- 
tomed  to  metaphysical  inquiries,  to  satisfy  tbefnaelves  of  the  valiihty  of 
the  explanations  we  have  given.  Yet,  if  It  be  remembered  that  it  is 
capable  of  unequivocal  proof  that  the  illusion  is  not  optical,  and  tliat,  in 
fact,  thf  a^aparent  magnitudes  of  the  moon  on  the  horixon  and  the  meri- 
diaii  i«r  '  ''  rent,  it  will  easily  follow  that  the  error  must  be  mental, 

and  tl  illation  which  has  ever  been  given  of  it  is  tliat  which 

we  hu  rtiL 

"  1 !  ;  Lp«  no  sense  which  more  requires  the  vigilant  exercise 

of  Iht'  I)  ting  to  rectify  its  impressioni  than  that  of  sight.     Hie 

Busce|.)itbihty  itf  the  organ  of  vision  itself  is  liable  to  frequent  and  rapid 
change,   and   the  same   objects  at    different  times  produf^e    upon    it 
extremely  different  impressious.     A  situation  in  which,  in  one  condition 
of  the  eye,  we  shall  appear  to  be  in  absolute  darkness,  will  present  to 
us,  in  another  state  of  the  organ,  sufficient  light  to  render  viable  the 
objects  around  us.     If  we  are  suddenly  deprived  of  the  iUumination  of 
any  strong  artifieial  light,  we  appear  to  be  for  the  moment  in  absolute 
darkneas;  but  whan  the  organ  of  vision  has  had  time  to  recover  itself, 
we  often  End  that  there  is  sufficient  light  to  guide  tta. 
'tlias  whes  tbo  laap  that  lighted 
Hie  traveUsr  at  nrst  goes  out, 
Ho  ficb  swhilQ  bBoisbted, 
And  Ui^terf  oa  La  rear  and  doabL 
'  But  fooD,  the  proipeot  doariag, 
III  doudleHi  slamglit  on  he  titads, 
Aad  ftads  no  lamp  mi  cbeeriog 
At  tliat  Ueht  which  tmrao  ibeda*— Mooia 
'*P«reepiifmi  of  Colour. — The  perception  we  receive  of  the  odour  of 
ma  object  depends  often  as  much  on  the  condition  of  the  eye  when  the 
object  is  seen  as  upon  the  object  itself.     By  the  action  of  lights  of  dif- 
ferent colours,  the  sensibility  of  the  retina  may  be  so  modified  that  the 
same  object  ¥rill  appear  at  ihfferent  times  to  have  diffiarent  colours,  and 
unreal  objects  will  often  be  perceived.     These  are  t^ed  spectra.     If  we 
place  on  a  sheet  of  white  paper  a  red  wafer,  and,  illuminatmg  it  strongly, 
direct  the  eye  steadily  to  it  for  a  short  time,  and  then  look  at  the  Ji^pcr 
dose  beside  it,  we  shall  there  see  a  blue  wafer  of  the  same  size.    Ims 
object  ia  an  optical  spectrum.     The  cause  of  its  appearance  is  easily 
explained.     By  the  action  of  the  strong  red  light  proceeding  from  the 
wi^r,  the  retina  is  rendered  for  the  moment  insensible  to  the  operation 
of  a  more  feeble  red  light  upon  it,  for  the  same  resaon  as  the  ear  wouU 
he  insensible  to  the  ticking  of  a  clock  immediately  alter  being  affected 
hy  a  discharge  of  artiUeiy.     Aooordingly,  when  the  eye,  after  viewing 
the  red  wafer  looks  at  a  white  wafer  beside  it,  the  action  of  that  portion 
of  the  compound  white  light  reflected  from  the  paper  which  is  rt^l,  fails 
til  produce  any  perception,   and  the  remaining  constituents  alone  are 
perceived,   which  aoooniingly  present  a  blueish  tint.     To  oomprehetid 
this  and  other  similar  illusions,  it  is  vo'y  neoesaiuy  to  remember  that 
white  Ught  is  a  compound  of  reds,  yellows,  and  blues,  and  that  if  we 
deprive  it  of  any  one  of  these  elements,  it  will  assume  the  tint  produced 
by  the  others.     Thus,   if  the  eye  be  insensihle  to  red  light,  all  white 
objects  will  appear  to  it  with  a  tint  composed  of  yellow  and  blue.     If 
It  be  insensible  to  blue  light,  then  white  obiects  ^-tll  appear  orange. 
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"Ifijitiiocve  haitt  more  ihtm  once  oocumed^  axid  art  re«ord«d  In  the 
works  on  optica,  of  indinduals  incapiiible,  from  origiiwl  defeoti  of  viiion, 
of  peroeiviiig  particular  cokmra.  The  Ute  Dr.  DaltoDf  of  ^iandiflater^ 
WM  A  consplcuouB  example  of  this. 

"But,  M  we  have  above  Bt«ted^  even  a  healthy  and  perfect  eye  will 
be  rendered  temporarily  inseoaible  to  tlie  impreaasion  of  particular 
colours  by  bein^  exposed  for  a  ahort  time  to  the  strong  action  of  coloured 
lights.  Optical  illusions  are  produced  in  this  way  in  the  exhibition  of 
firewoiicA.  When  luminous  balk,  Kome  red  and  aome  white,  are  thrown 
Up  into  the  air,  the  white  appear  blue  bemde  the  red,  and  are  generally 
iiuA^ned  to  be  reaUy  blue*  Tlie  eifect,  however,  \&  a  viaual  illusioTi, 
ascnbable  to  the  oame  just  explained, 

"In  the  aky,  towards  «unaet|  when  reddiali  douda  are  arranged  with 
opeoinga  between  them,  the  sky  at  auch  openings  appears  graen, 
although  it  be  really  blue. 

"In  astronomical  obeervatiomt  on  the  stars  there  is  a  curious  ease,  in 
which  it  has  never  been  settled  whether  the  appearance  is  real  or  iilusive. 
Biany  of  the  stars,  whldi  to  the  eye  appear  individual  obiecta,  prove  to 
be  double  when  examined  with  powerful  teleaoipes.  The  two  stsaUf 
tlius  composing  a  double  star,  are  frequently  of  ditferent  colours*  and  it 
is  found  that  when  one  ia  red  the  other  is  of  a  blueish  tint.  Now^  we 
know  that  it  would  appear  of  this  tint^  even  though  it  were  a  white 
object,  by  reason  of  the  presence  of  the  red  star.  Whether,  in  these 
cases  of  double  stars,  the  blue  one  would  be  really  blue,  or  is  rendered 
so  by  the  optical  eifect  adverted  to,  lias  not  been  decided,  it  being  Im- 
poeaible  to  view  it  except  in  juxtaposition  with  its  red  oompanion. 

^*FcUl^icie*  04  to  Number. — One  of  the  roost  curious  and  most  incom- 
pr6h«»sible  illusions  of  the  sensee  is  the  singularly-erroneous  estimate 
which  we  make  of  the  number  of  olpects  of  any  kind  that  are  presented 
to  us.  A  stiiking  example  of  this  is  presented  by  the  impression  made 
upon  the  eye  by  the  view  of  the  firmament  cm  a  clear  starlight  night. 
Tiie  number  of  visible  stars  is  always  immensely  over-eetimated« 
Although  it  be  true  that  the  stars  are,  strictly  speaking,  ootintleas  in 
numlaer,  yet  the  number  dlstinotly  seen  by  the  naked  eye  at  any  one 
time,  unaided  by  the  telescope,  is  not  great.  Any  one  can  satisfy  himself 
of  this  by  examining  any  good  map  of  the  stars;  yet,  when  we  look  at 
the  firmament  on  a  clear  night,  these  objects  appear  to  be  inconceivably 
numerous.  Tliia  illusion  is  dispelled  by  examining  the  heavens  through 
the  most  ordinary  telescope,  or  even  by  looking  through  a  long  tube, 
which  win  limit  the  View  at  any  one  moment  to  a  small  portion  of  the 
fimiament.  On  the  entire  sphere  of  the  heavens  there  are  not  above 
twenty  stars  of  the  first  magnitude,  and  it  is  seldom  that  as  many  as  six 
or  eight  of  these  can  be  seen  at  once.  The  number  of  stars  of  the 
Nflond  magnitude  does  not  exceed  fifty,  and  of  these  twenty  are  seldom 
ie6D  at  any  one  time.  The  stars  of  the  third  magnitude  may  amount  to 
alxiut  two  hundred,  half  of  which  only  can  be  at  the  same  time  above 
the  horizoif.  The  amall  stsrs  are  much  more  numerous,  but  they  are 
discernible  with  difficulty,  and  do  not  produce  upon  the  mind  the  im- 
preesion  of  multitude  that  we  conceive/ 

Unless  the  Doctor  reserves  it  for  another  oocnaion,  he  might 
have  taid  mare  about  chronmtopt^endojteirt,  or  Dalt^mam.  B^ 
■ided  Dr.  Dalttin,  we  believe  the  eminent  mathematidan,  John 
Hempath,  was  ])arijally  atfecteil  with  colotir-blindiaess.  This 
imyierfeetion  of  vision  as  regania  e<.^l(Mir8,  ia  one  that  interests 
engineers,  on  account  of  its  unfavourable  inlluetice  on  those  set 
to  wat^jh  railway  signalH.  Tliero  can  be  no  doubt  tbat^  among 
tbe  thoudandfl  of  engine^lrivers,  stokers^  guards,  and  other  em- 
ployees, many  caaes  of  the  iiuijerfe<;t  discrimination  of  eob>ura 
muat  be  founa,  and  it  ia  auapectetl  that  aerioua  consequences  have 
resulted  from  tins  defect,  Tliia  pbyaical  evil  ia  also  worthy  of 
consideration  by  anotber  claes  of  engineers,  those  connected  with 
lighthouses:  and  is  one  reason  for  whieh  coloured  lights  for  such 
purposes  are  open  to  objet'tiun.  The  gas  engineer  has  too,  per^ 
naps,  something  to  learn  with  regard  to  th«  effect  of  iUuminating 
ftUDatance.s  of  vnriouH  colour* 

The  Human  Hair^  Phyfnd*>gienH^  Cnjmdered.  By  Alkxakdeb 
Rowland.  Ixnidon:  Pii^er  Bnjthers.  1853. 
This  work  treats  a  novel  and  seemingly  a  trivial  sutiject,  but 
those  who  read  it  y^nll  find  a  mass  of  learning  well  applie<l,  and 
that  the  volume  is  by  no  means  too  large  for  its  complete  treat- 
ment. We  should,  nevertheless,  have  left  it  to  the  phyaiologi.st 
were  it  not  for  the  evidence  it  gives  in  favour  of  the  endeavours 
now  being  made  for  the  protection  of  men  in  vainoii.s  omnloy- 
tnenta  exposed  to  injury  of  the  re«|jinitory  organs,  TheevitieDce 
afiduced  from  theory  and  practiee  shows,  wjnclusively,  that  tlie 
old  English  fjuihion  of  wearing  the  beard  and  moiwtaw^hea  ia 
the  nattiral  and  effecti^^e  safeguard  of  the  lungs,  nostrils,  and 
\}-^no  ,,  no*  oUy  against  the  influence  of  the  externa!  atmosphere, 
but  acjunst  the  injurious  effects  of  various  emplojinents.  It  is 
indeed  singular,  that  after  the  arti£cial  and  unnatural  practice  of 
shaving  had  taken  root  in  this  country^  art  was  called  in,  by  the 


application  of  the  respirator,  to  remedy  the  evil  The  Knjsiaas, 
wlio  are  exposed  to  a  cold  of  35'°  below  zero,  wear  no  other  ctiver- 
ing  round  the  throat  but  the  beard.  It  being  found  tliat  the 
Gferman  and  French  masons  are  less  subject  to  phtbysis  thau 
ours,  Professor  Aliaon,  of  Edinburgh,  recommend etl  the  uia«OLS 
of  that  city,  on  the  score  of  health  and  cleanliness,  to  wear  tlie 
beard  and  moustache  as  a  preventative  against  hreathing  the  fine 
dust,  which  so  much  injures  the  working-mason  and  shortens 
his  life.  We  are  ijiformed  that  now  neaiiy  all  the  maacoui  in 
Scotland,  in  the  north  of  England,  and  parts  of  Ireland,  and 
many  in  tlie  south  of  England,  have  adopted  this  advice.  It  is 
noted  that  in  Bavaria  and  Wurtemburg,  in  particular,  wher« 
freestone  is  extensively  worke*!,  the  maaona  ai^e  fine-ltniking 
muscular  fellows,  vnth  large  beards^  and  such  a  diseajse  as 
phtbysis  is  never  heard  of.  Tlie  official  medical  statistics  of  our 
anixy  show  that  the  cavalry  regiments  suffer  less  from  phthysis 
than  the  infantry.  Steel-grinders,  millert*,  cabinet-makers,  and 
some  other  trades  where  dust  ia  inhaleil,  ai^e  foUowing  the 
example  of  the  masons.  On  many  of  the  Scotch  and  some 
English  railways,  the  engiut>era  and  guaida,  who  are  severely 
exposed  to  the  weather,  ai*©  directed  to  wear  their  beards,  and  in 
aome  towns  tlie  police.  A  curious  practical  example  of  the 
operation  of  the  natund  hair  was  observed  by  Mr.  Chadwick^  in 
the  case  of  SLime  blacksmiths  who  wore  beard  and  moustaches, 
the  hair  about  the  mouth  being  discolouretl  by  the  iron  dust  that 
had  been  caught  in  its  way  into  the  mouth  and  limgs.  It  is  said 
that  the  air-passages  of  a  Londoner^  or  Manchester  man,  are 
found  to  be  more  or  lees  coloured  by  the  dirt  that  is  breathed. 


BITSKENISM. 

The  tide  is  beginning  to  turn  against  Ruskiu;  his  popnlaritjr 
is  now  ebbing  away  very  fast.  Tlie  *  Stones  of  Venice^*  and  the 
*  Fall,'  have  occasioned  his  o'wn  dowiiffill  and  tumble,  and  hav« 
lately  incurred  for  him,  in  ditferent  quarters,  a  good  deal  of 
strongly-pointed  animadversion^  no  less  just  than  severe.  In 
fact,  he  may  now  be  said  to  be, 

"  FAllen,  fiiaien,  Mim 
Fmni  hi»  high  esUtef 

for  his  admirers — real  or  pretended — leave  him  in  the  lurch;  no 
doubt,because  eonscioiis  that  it  is  impossible  either  to  ignore  or  to 
refute  the  chai^^es  now  brought  against  him  by  those  who  really  do 
underatand  something  of  architecture,  and  have  plaiidy  convitted 
Ruskin  of  gross  absurdities  and  inconaistencies,  w  hich  they  them- 
selves were  either  too  ignorant  to  discern,  or  else  wilfully  omitted 
to  point  out  to  their  reatlcrs. 

Abundant  vms  the  prai-se  bestowed  by  reviewers  on  the    'Seven 
Ltoiipa,'   but  with  i-egard    t<)   quidity  it  was  Uttle  better  than 
oi-dinary  off-hand  newajjaper-pun,  tts  the  tune  of, 
*'  Long  Uvo  the  Begtirit  and  the  Duto  of  Yijrk." 

They  lauded  his  '^eloquence,**  hia  feeling,  his  fine  passages  fraught 
-with  imagination^  and  so  forth,  »i>iue  i>f  them  expatiating  upon 
his  peculiar  merits  in  that  reapect, — which  at  the  best  vnere  out 
of  secondary  ctinaidoratiou, — in  a  style  that  seemed  to  mimic— at 
any  rate  to  be  ambitious  of  mimicking,  hia  ovmi.  One  of  RuakiziV 
eulogisers  assures  us  that  his  itrchitectiiral  writings  "cannot  be 
read  by  any  one  i^ithout  impi^ivement  to  his  moral  sense  and 
mental  discipline."  Another  baa  had  the  hardihood  to  predict 
that  "'The  htonea*  will  becc^me  the  most  popular  of  all  his  pro- 
ductions!" A  third  hailss  him  aa  "the  first  really  popular  writer 
we  have  ever  had  uijon  architecture, — the  fir-st  wht>  has  satisfac- 
torily touched  upon  architectural  principlea."  **  Ilia  eloquence,* 
says  a  fourth,  "  is  as  rich,  his  enthur^iasm  as  hearty,  hia  svTupathjr 
for  all  that  is  high  and  noble  in  ai-t  as  keen  a«  ever."  Such  is 
the  strain  in  which  pen- wielding  donkey  after  donkey  has  brayed 
forth  his  rather  clumaily-feitfiifd  raptures  into  which  tliey  pro- 
fcHs  to  liave  l>een  thrown  oy  John  Ruakin*a  double-^listilled 
sentimentality,  and  lackadaiaical  palaver.  Tlie  substance  and 
ingi^iiente  of  his  books  are,  moreover,  of  very  "  luincc^pie''  **oTt, 
the  most  heterogeneous  matters  and  topics  being  mixed  up 
together  in  them;  so  that  dipping  into  them  at  random,  we  might 
at  one  time  fancy  that  we  had  iak^n  up  a  volimie  of  seimons;  at 
another,  that  we  hatl  pitched  upon  some  formal  dissertation  on 
painting;  or  else  dip[>ed  into  some  work  on  Venetian  history;  or 
mto  some  political  treatise^  some  essay  on  morals.  And  in  every 
instance  we  might  read  on,  page  after  page,  without  discovering 
or  even  suspecting  that  such  matter— of  whichever  sort  it  was— 


winded  hor^-d^^uvre  in  wh&t  profeaaea  to  treat 
^[  lire.    Not  only  does  Mr,  BuiskiD  touch  on 

V '  rs,  but  he  dwells  upon  them  mi  long  that  he 

frvnia«uUy  h^^mii  to  forget  arcbitecture  altogether;  or  elm?  to 
nuLKe  use  of  it  aa  a  mere  peg  on  which  he  can  haug  up  and  disphiy 
his  K>\nk  peculiar  uotiouii  n^specting  thiugn  in  geoeral. 

The  cf>n&equence  is  hi*  three  buijcy  volumes  ycleped  'The 
8t«jnei9  of  Venice,*  must  disiipjwint  even  thoee  who  are  di8[x>sed 
to  fiUl  in  with  Kuakin's  architectural  fancies  and  heresies, 
when  they  find  how  %'ery  much  there  is  crammed  into  them  that 
does  not  relat**  to  architecture  at  all,  but  serves  only  to  swell  out 
tli«?  work  and  a*id  to  its  price,  reiid*?ring  the  lastalmost  a  pro- 
hibitory one  in  thene  day  a   of  cheap  literature.     On  the  other 

h;i^'  '    :' I  where  it  ia,  the  Boii-arcliitectural  matter  is  com- 

j)l  ied  from  those  whom  it  more  iiu mediately  concerns 

m:,  ..  .1,  ly  t*^  !Titen*flt,  or  who,  even  if  they  are  aware  of  its  ex- 
ktence,  ^'ill  li  r  It  jurchase  9/:>  extnwagantly  expensive  a  work, 
merely  for  th*^  ^ai:^  4  §uch  portions  of  it.  TTierefore,  as  far  aa 
«Jb  is  in  questitm,  ^Ir.  Huskin  appears  to  have  placed  himaelf 
upon  two  sto<:>la;  which  is,  however,  his  conoeni^  not  ours. 

What  he  caUs  his  '*  Topical  Index*'  exhibits  the  multifariooBness 
in  wliich  he  indulges,  aii<l  how  much  of  the  exceedingly  far- 
Cbtcheii  and  incongruous  he  has  foisted  into  his  work,  thereby 
rendenuf^  it  chaotic,  diajointefl,  and  fosgmentary.  Digressions  to 
ill  'lit  have  been  excusetlhad  they  been  confined 

t^  Jig  more   or  less   ujM>n  architecture  itself 

ernuniiened  iiitir  earnest,  thoughtfid,  intelligent, 
f  mauy-ftided  criticism  on  the  subject  of  it,  im  to  render 
jion  either  nnne*:*«.saiy  «jr  unwelcctme.      We  muat  not, 
rever,  look  U)  Ruskin  for  it,  hi'  V>eiilg  a  man  of  such  exti^me 
better  quiditied  for  the  oihce  of  a  hangman  than  a 
her  does  he  show  himself  to  be  the  most  skilful  of 
rtaiuH^  uhA^r  alK  accoriiiug  t*i  him,  his  idoliseil  Venetian 
n  1e  only  because  all  others  are  decidedly  bad 

a^i  ine,"  "dete^tfible/' — ^such  mere  "clouts'"  and 

"pott^i  rags,"  tiiat  they  deserve  tolje  flung  asiileat  once  without 
examination.  Therefore,  inste^ul  of  being  represented  as  supreme 
among  the  noble  and  tlie  glorious,  it  is  mada  to  appear  little 
_better  than  a  mere  pU  oiler. 

L More  energetic  than  geiitlemiiuly  in  the  language  he  employs 

1  thjit  CH^fi^wiiion,  Ruskin  i^hnws  him  self  aLno  to  be  no  less  fool- 
i\y  tlian  foul-mouthc'<l,  dyiuif  in  the  ftice  of,  and  scornfully 
trampling  n|xni,  all  establiHhed  authority  whether  as  regartls 
tlieory  and  criticism,  or  pnu^tice.  Singularly  inconsistent  he 
most  certainly  is,  and  not  least  of  all  ho  u]wn  one  most  important 
poant»  for  how  is  it  possible  to  rectineile  his  professed  abhorrence 
of  Romanism  with  his  love  of  s}T:iibolisTn  ana  the  practices  i>f  the 
imreformeii  me<liieval  cbiu-ch  1  Kut  otdy  m  he  avoweiily  Pi-e- 
Bapbaelite  iu  his  tiiste^  but  covertly  Piv-Luthenuj  in  his  senti- 
tneuta,  Wlien  he  charges  the  Renaissiiuce  p^ericnl  \>ith  infidelity 
be  gurely  forgets  tlmt  it  wa«  abo  that  of  tiie  great  Protestant  Be- 
fonu<: r, — f<»rgets,  t-oo,  that  d&ssica]  iiteiTiture  hel^^ed  to  disjiel  the 
uti  H  of  monkii?h  lore.     Now%  his  Pre-l^iphaehtism  and 

Vi  nnmn  go  well  together^  yet  the  latter  is  altogether  at 

riiiiitie  with  the  puritanic^  striutnesa  he  affects  when  touching 

on  matters  of  Ijelief  and  religion;  and  he  not  only  frequently 

touch i!^  but  sometimes  dwells  upon  them  in  a  very  strange 
Cushion. 

That  there  is  a  very  great  deal  in  *Tlie  Stones  of  Venice '  that 
no  one  cares  to  countenance,  is  t<>ler?ildy  evident,  there  being  a 
V*  r  leal  which  even  his  admirers  deem  it  advisable  to  take 

o<  whatever,  noti^-ith standing  that  mu€h   of  it  is  not 

%  iiMiv -,,.1,  tling.  A  writer  in  ParkePs  *Natiomd  I^Iiscellany' 
quali^es  his  onnmendation  of  **jVIr.  RiLskin^s  delightful  book,"  by 
priiTiHrnr  r.iii  ceiiain  ** defects,"  and  among  them  a  gross  mistake 
r»  be  DtTge's  Palace;  but  he  winks  at  liis  depreciation 

of  lish    Gothic,   his  sneenng  at   the   towers   of  York 

>r  iLO  better  tlum  "  confection  ei-^-  Gothic,"  and  his  rabid 

del  !i  of  the  cl;i3aical  styles,  Wth  ancient  and  mcxlem,^ — 

which  nrlerence  surely  iiartidces  of  dishonesty.  Let  those  who 
fcsiUt  admire  Ru^kin,  and  ai'e  willing  CMUverts  b:)  his  doctrine 
au  !  Lfs,  show  theii'  sincerity  by  boldly  standing  up  in 

dt-:  i:^  vital  and  most  vuhiemble  ptauta;  instead  of  wnich 

they  lio^'k  him  out  with  gaudy  phmies,  when  they  ought  rather 
to  supply  him  with  an  impeuetTable  bi-eitstplate. 

Cakoldus, 


Methoi  of  Generating  Stmm.    J.  R  Moinier  and  P.  H.  Bontigny. 

The  generator  is  formed  bo  aa  to  cause  a  direct  production  of 
steam  at  high  temperatures  (500**  and  npwardsj  oy  means  of 
injecting  water  at  tim  top  or  near  the  top  of  the  generator^  when 
the  siime  Ls  in  a  heated  state,  and  causing  the  water  to  ct>me  in 
small  quantities  in  oont&ot  with  the  surfaces  of  perforated 
metallic  diaphragms  (arranged  one  above  another  within  the 
genej*ator)  and  also  to  come  in  contact  with  the  aides  of  the 
generator. 

Claim. — ^Subdividing  the  water  and  at  the  same  time  increasing 
the  evapvtrating:  surffice  of  the  generator,  the  wnter  being  gradu- 
ally hejitetl  and  subili\^doti  in  its  passage  through  the  apertures 
or  meshej"!  of  the  diaphragms,  before  it  comes  in  contact  with  the 
more  highly-heated  siu-fiice  of  the  generator, 

St4Mm  BqUcts.    B.  Irving. 

The  improvements  in  t!iis  invention  are,  chiefly,  to  secure  a 
more  perfect  combustion  of  the  gases  generated  by  the  ccinsump- 
tion  of  fuel,  and  to  present  a  large  extent  of  heating  surface 
without  subjecting  any  part  of  it,  when  working  prof)erly,  to  a 
very  intense  heat;  to  guard  against  explosions  of  the  boiler;  to 
gain  more  compactness  and  stmigth  in  structure,  and  to  diminish 
the  ueoesfisry  weight  of  metal  and  quantity  of  water.  The 
results  claimed  ajie,  economy  in  amount  of  fuel  and  in  expense  of 
conatruetion,  safety  from  explosions,  increased  strength  and 
durability,  and  adaptedness  for  the  use  of  coal  or  wood  to  propel 
engines  on  i-ailroads,  and  for  all  other  puri>nses, 

C/«fm*,— 1,  a  boiler  oomptised  of  an  external  water-jacket,  of 
cylindrical  or  other  form,  with  a  steam-chamber  at  the  top,  and 
with  or  without  one  or  more  inner  water-jackets  connected  with 
the  outer  water-jackets,  when  either  water-jacket  contains  one  or 
more  vertical  coils  c»f  8tejuu-pij>e,  whi>»e  lower #nds  connect  with 
one  of  the  water-jaeket«,  and  whose  upjier  ends  discharge  into  the 
ste^m-eliandier;  2,  ^Irving  the  steam  by  passing  it  through  a  coil 
within  or  between  the  water-jacketa. 

Regulating  the  Speed  of  Steam-Engines.  R  Fi*aught. 
Tliis  invention  consista  in  causing  the  "  cut-oflT'  valve  to  move 
with  the  slide-valve,  by  iiie>tais  of  friction  produced  between  them 
by  the  pressure  of  the  stejun  in  the  valve-chest,  and  by  plates 
(jompressed  to  the  vaive-iiAl  by  a  s|iriug,  or  by  other  suitable 
meau».  The  **  out-otf"  is  attached  to  a  pendulum,  or  other  c<jn- 
trivance,  capable  of  offering  to  its  movement  a  resistance  which 
causei  it  to  move  a  shorter  distance  thjui  the  %'^alve,  and  thus  doae 
the  steaxa-openings  of  the  valve,  and  eut-olf  the  ste^im  before  the 
termination  of  the  stn»ke  of  the  engine,  and  which  resistance 
increases  or  diminishes  with  the  increase  or  diminution  of  speed 
of  the  engine,  so  as  to  close  the  passages  and  cut-off  the  staara 
eaiiier  or  later^  ais  may  be  requireo,  &nd  tliuji  regulate  the  speed 
of  the  engine. 

AT/eww.  T  S,  Gore. 
An  inner  cylinder  or  chamber  of  the  stove  b  surroonded  with 
spirrd  flues,  so  arranged  or  connected  to  tlie  base  that  the  heat 
which  passes  dowTi  the  spiral  flues  will  meet  or  unite  with  a  main 
flue  or  pif*e  connected  to  the  ordinary  smoke-pi j)©.  By  this 
arrangement  of  the  sjiiral  flueJi  and  bjise,  a  large  he-iiting  sur&oe 
is  obtriiued,  and  a  space  formed  for  the  admission  and  he&ting  of 
cold  air. 

Apparatus  for  Purifying  Gu$,  W.  Wigston* 
This  invention  consists  in  what  is  termed  a  scrubber,  which  is 
a  fl(mt  of  wood  or  f»ther  material,  of  circular  or  other  form,  of 
suJtieient  buoyancy  to  float  in  the  purifying  liquor,  with  an  inte- 
rior cavity  above  the  sui-ftice  of  the  liquor,  and  with  passageis 
lejuling  tVom  the  sfu*l  cavity  through  it»  sides,  and  the  gas  enters 
through  the  inlet  pipe  whidi  rises  thiough  the  liquor,  and  opens 
into  the  cavity  alKJve  it«  sur^^^  escaping  through  the  passages 
through  the  sides.  These  paasages  are  so  arrang^  that  thev  are 
almost  or  entirely  submerged,  when  there  is  no  pressure  of  gas; 
but  that  when  there  is  a  pressure,  the  float  will  be  raised  so  as 
to  bring  a  small  portion  above  the  surfiwje,  to  allow  the  escape  of 
the  gas  in  v^dry  thin  streams,  to  produce  a  diflfused  contact  with 
the  fluid. 
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Machines  far  Makirhg  Railroad  Chairs.  K  Griffith, 
Claim. — 1.  Hanging  the  fulcra  of  the  clipping  and  bending 
levern  eccentrically  in  boxe^  made  capable  of  circular  movement, 
for  the  purpose  of  adjusting  the  »aid  levers  to  tlieir  work  with 
facility  and  accuracy.  2.  A  method  deecribed  of  adjuiling  the 
angular  set  of  the  clipping  and  bending  levers,  by  pivoting  and 
adjustably  connei'tmg  thorn  U.y  outer  operative  levers,  esaentialiy 
a«  set  forth,  and  whereby  a  varied  inclination  may  be  given  to 
t;he  cutting  and  liending  of  the  clip,  to  suit  difiej^ent  thiScnesees 
of  blauk/}  or  fornix  of  chair  requii*^ 

Magneto- Electric  Machines,  C.  Carpenter,  jun. 
This  invention  consists  in  the  combination  of  one  or  more 
ieries  of  permanent  magnets,  nuli^Jly  arranged;  the  jndea  of  each 
series  bemg  in  one  plane,  and  in  two  ci>ncentric  circles,  with  a 
disc  or  discs  of  helices  arranged  in  three  sets,  in  such  manner 
that  the  three  seta  m^y  he  acted  uptm  successively,  at  nearly 
equal  intervals  of  time;  one  set  by  the  inner  circle  of  polea^  and 
the  other  two  sets  by  tlie  outer  circle  of  poles;  the  ciurents  of 
the  several  sets  of  helices  being  thrown  intx>  one  constant  or  un- 
interrupteii  current  by  means  of  the  current  dischargers  and 
springs,  or  theire  quivalents. 

Metallic  Piston- Packing.  Henry  L.  Russell 
This  invention  consists  in  expanding  a  number  of  metallic 
bands  whicii  ericomi>a«s  a  dj-rmi,  \jy  means  of  lever*  secureii  in  the 
periphery  of  the  drum,  and  o|>erated  ujion  by  a  ring  within  the 
drum.  The  ring  is  prevented  from  casual  movement  by  means 
of  a  coil-spring,  ratchet  and  pawl,  or  their  equivalenta. 

Machine  for  Drcjt&ing  Stone.  E.  G*  Matthews. 
This  invention  relates,  tirstly^  t)3  arranging  the  drivTDg-wheel 
and  friction-wlieel,  forming  the  cutting  appai'atus,  in  the  frame 
attached  t^j  tiie  tiriving-n>d,  by  means  of  which  rod  a  recipro- 
cating motion  is  iij^pailed  to  the  frame,  which  imusea  the  driving- 
wheel  to  rotjvte  backwards  and  forwiinJs^  on  and  over  the  heads 
of  the  cufcter-fitticki*,  therehy  cjiuning  the  cutters  tu  make  the 
desired  cut  in  the  stone;  the  frictitpn-wheel,  meanwhile,  rolling  on 
tlie  i)eriphery  of  the  dri\dng-wheel,  imd  also  *m  a  groove  in  the 
cross-bar.  Secondly,  combuiiug  tlie  rocking-bar,  which  has  in- 
clined planes  at  each  end,  with  the  cutter-stocks  and  roller,  or 
its  mechanicaJ  ecpiivalent,  attiichtKl  to  the  frame  of  the  driving 
apparatus,  for  the  purpose  of  rolling  c»r  striking  on  the  inchned 
pliuies  of  the  bar  n»  the  driving-apparatus  reaches  the  end  of  ita 
stroke,  80  as  to  rock  or  tip  the  bar,  thereby  causing  the  inner 
edge  of  tlie  l»ar  to  catch  or  stroke  under  the  shoufdei-a  in  the 
cutter-stc^cks,  and  rake  them  up  in  position  for  the  driving-wheel 
to  act  upon  tJiem  on  its  return-stroke. 

Machine  Hammers.     D.  Koyea, 

This  invention  ctmsiBts  in  a  novel  arrangement  of  mechanical 
contrivnnces  fur  h:iinmyriug  or  forging  in>ii,  whereby  it  can  be 
brought  into  any  desired  shape  or  form  much  more  expetUtiouHly, 
and  with  greater  regxdarity,  tlian  by  any  of  the  motles  commonly 
practised  in  trip-hanmiers  for  the  purpose.  This  n^wult  is 
effecte*!  by  means  of  hammers  which  are  bo  place-d  and  actunt*?d 
na  to  strike  the  iron  to  be  sha]»efl,  both  on  tlie  t<ip  and  on  the 
two  sides;  the  upj>er  hammer  having  motion  imparted  to  it  from 
a  crank  on  the  iniiin  driAing-shaft,  and  the  two  aide-hammer's 
moving  horizontally  so  as  to  strike  the  aides  of  the  piece  to  be 
forged. 

Claims. — ^1.  A  hammer  for  giving  the  blow  ufK:tii  the  upper  siir* 
fiice  of  the  iron,  acting  in  conjunctiou  with  two  hamxuers,  which 
simultaneotiRly  strike  the  Hides  *»f  the  iron  ;  these  two  side-hom- 
mers  operating  as  specilied,  whether  in  eoimection  with  the  upper 
hammer  or  without  it^  2.  8o  arranging  the  relative  poaition  of 
the  fulcra  of  the  hammer-ljejuns^  and  the  ends  of  the  oonnecting- 
rcnia  attached  to  these  beams,  and  t4>  the  crank-shaft  and  gefirs 
from  which  tliey  derive  their  motion,  sis  to  bring  the  said  fulcra 
and  connect ing-nxls  in  nearly  a  atnii|cht  Um*  at  the  time  of  giving 
the  blow  for  the  piiriMjse  apecitietj;  the  opposite  ends  of  the  con- 
ncicting-rtxla  just  lieftire  giving  the  l^ow,  moving  in  opposite  direc- 
tions, ao  as  to  give  a  rapid  and  p^jweriul  l>low.  3.  Causing  the 
anvil  to  descend  from  the  iron  just  before  the  blow  of  tlie  side- 
hammen*,  and  to  ascend  just  before  the  blow  of  the  upimr-ham- 
mer,  by  means  of  a  ro<J  attaeheti  at  one  end  to  Uje  under-side 
of  the  liammer-besam,  luid  ai  the  other  to  a  tilting-anu  which 
embi^cei  the  anvil. 


INSTITUTION    OF   CIVIL  ENGINEERS, 
Jaff.  10.— James  Bimpson,  President,  in  the  Chjor, 

Thi  prooeediijga  of  the  evening  were  commenced  by  an  Addreai  fri! 
the  President,  on  taking  the  ckair  for  tlie  first  time  after  bis  electli 
After  expressing  hia  sense  of  the  dlMtinciion  conferrwi  on  him,  by  1^ 
election  to  the  post  of  Preiiident,  he  embraced  the  opportimity  | 
Ecknowledging  the  debt  of  gratitude  he,  in  common  with  mikny  otU 
members  of  the  profession,  owed  to  the  Institution  of  Civil  Engineed 
where  they  bad  nr^t  found  a  field  fur  the  exhibition  of  tlieir  tjblem«*  ■■ 
hiul  there  formed  the  valuable  ajid  htBtiog  friendships  to  which  lui^ht  ij 
attributed  the  good  feeliikg  prevalent  in  the  profe-ssion.  He  then  :Llludi 
to  the  dif&cultiea  formerly  experiencetl  by  young  engineers^  at  the  con 
mcfiioemeut  of  their  caretr,  chiefly  in»m  waiit  of  cjpptjrtunity  of  cvmti^ 
with,  and  experience  of  tlie  proceedings  of  the  older  j  (  n 

tnuamg  it  with  their  present  freedom  of  communicatiu:  r 

at  the  meetings  of  the  Institution,  where  all  met  on  ak.jinty  uj  ^^^m 
and  witl)  a  predi^oaition  to  affonl  the  aid  or  advice  that  mi^^i 
requested. 

Hd  then  gave  a  sligbt  sketch  of  the  professional  career  of  hia  fal 
who  entered  the  metropolis  as  a  millwright  In  1778,  imd  before 
decease  Itad  raised  himjelf  to  eminence  as  a  civil  engineer,  and  was 
coadjutor  of  Sroeaton,  Je«sop^  ^'att,  Hemiie^  Teli'oni,  and  othflQ 
Under  him  Mr.  James  Simpson  oommenoed  his  practical  career,  i 
which  he  gave  »  rapid  F3utline.  As  a  yery  old  member  of  the  Instifi 
tion,  having  been  elected  in  1825,  and  chosen  a  Member  of  Cotmcil 
l^2H,  he  ventured  to  give  some  soimd  practical  advice  on  the  subject' 
agitation  in  soctetiea. 

He  then  gAve  a  succinct  account  of  the  great  engineering  works 
progress  in  India,  Egyptj  Sweden,  Norway^  Denmark,  Canada,  Australia 
Cuba, — on  the  European  oontiseut  genendly,  and  Russia:  chiefly  undi 
the  direction  of  Members  of  the  lusUlutiou.     The  maritime  works  i 
the  Thames*  the   Tyne,    the  Scpvem,    the    Clyde,    the  Avon,  &a — tl 
harbours  and  doc^ks  at  Harwich;  at  Dover,  at  Guemaiey^  Jersey,  AIdeni|( 
Portland,    Holyhead,    Plymouth,   Leith,  Hartlepool,  and  oilier  plftoi 
the  works  at  the  ><orfolk  EHtuary,  the  recondtruction  of  Bishop  s  Rd 
Lighthouse,  and  other  important  lahoum  ol  civil  engineers,   wex«  all 
noticed. 

He  abo  alluded  to  the  subject  of  screw  propubiion,  and  the  valuaa 
and  hitherto  unrewarded  labours  of  Mr.  F.  P.  Smith,  as  tr!'"-*-'  ^ 
demonstrated  in  the  late  naval  review  at  Spithead,    and  ^ 

adoption   of  the  system   for  an   improved  cikaa  of  steam   :  nj 

vessels.  Tlie  new  system  of  propulnion  invente<l  by  RuUiven,,  an 
introduoed  by  Mr.  C^lark,  for  the  lieep-Sea  Fishing  Compa&j,  m 
also  mentioned* 

The  improvements  in  the  supplies  of  gas  and  water,  partioiilat^  { 
tlie  latter,  were  noticed,  in  contradiction  tu  assertious  made  "by  auth<| 
ity''  that  little  or  no  amelioration  had  taken  place.  A  short  Idfitort'  i 
the  waterworks  of  the  metropolis  was  given,  to  show  that  the  extenedQi 
and  ameliorations  of  filtering  and  high  service  had  closely  followed  t| 
facility  for  obtjuning  cast- iron  pipes,  in  large  quantities  and  at 
reasonable  rate;  and  that  the  impruvemetit  in  steam -engines  and  jniTO^ 
ing  machinery  had  also  produced  corresponding  advantages. 

Attention  was  ilirecUMl  to  the  present  state  of  the  sewerage  of  cill 
and  ioiK'ns,  and  also  that  of  the  drainage  of  farm  lands;  for  the  fomH 
it  was  urged,  that  more  ha*!  l>t-en  done  than  w*i  generally  admittai 
and  for  the  latter,  the  partial  steps  hitherto  taken  were  contended  i 
be  inefflcient,  unless  the  system  was  introduced  on  a  hunger  8<c^e,  aa 
extended  to  arterial  and  tmnk  dnunagc,  and  the  improvement  of  tl 
principal  drains  and  watercourses  in  the  low- Ian  da. 

The  regulations  for  the  prev».^nttou  of  the  nuisance  of  smoke  &d 
steam  and  other  boilers  were  noticed,  and  the  various  tnals  already  mal 
were  exftmine<i. 

The  present  general  employment  of  members  of  the  pnofesston  wi 
alludeiJ  to  with  pleasure,  as  demonstrating  that  the  science  and  prmctu 
of  engin€«ring^  had  not  experienced  any  check;  and  with  a  tender,  \ 
the  junior  members  of  the  Society,  of  any  ad\iee  or  s^slstance  in  h 
|>ower,  the  President  concluded  his  a^idrcss,  v^hich  was  unanimoui 
voted  to  be  printed  and  published  with  the  minutes  of  proceadingi^ 

Jan.  17*-— The  discussion  was  renew  ed  on  Mr*  Harrison's  I^pi 
*'  On  the  Drainage  of  the  District,  8otith  of  the  Thames  "  {ante  p.  3| 
After  reviewing  the  objections  to  the  proposed  main  sewer  of  S  fi| 
diameter,  and  its  tributaries  or  feedeni,  it  was  explained  that  the  genet 
dimensions  had  not  been  ansmned  as  fijced,  but  only  as  data  to  argi 
upon;  the  practical  area,  as  well  as  the  ultimate  direction ,  renuunnigi 
he  settled  Ijy  more  careful  invesitigation.  It  might  be  preferable  to  ooi 
struct  two  parallel  sewers,  to  be  used  and  deansed  by  flushing,  or  otll4 
wise,  alternately;  or  used  for  fecal  matter,  or  for  tain  water  altemaeel| 

As  to  cleftusing,  it  was  objected  tliat  the  velocity  of  1 1  mile  per  hoi 
would,  be  iiumfficientf  and  a  scouring  power  of  3  miles  per  hour  wm  d 
manded  by  one  authority,  whilst  another  stated  that  a  sewer  ootistnicU 
on  a  dead  level,  on  account  of  the  difhculty  of  obtiMiiing  outfall«  w| 
effeotuaOy  flushed  by  having  gates  at  inten'&ls  of  1600  f^^t.  At  Eto| 
the  main  sewer  was  stated  to  be  horiaotital,  but  having  a  good  supply  j| 
water  cooataatly  nmning  through  it  no  d^osit  occunxsd.     The  4uauul 
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of  wnitT  that  could  be  bnwght  to  l)ear  cm  the  Lambeth  m»b-«ewer 
[\>^  nittid^  nud  tued  ftt  each  tide,  tt  wad  argued  thftt  the  velodtj of 

hour  would  6uffi<?e  to  keep  it  clear, 
UT?  plan  of  the  double  re«ervoir«  for  the  dmch&rge^  of  the  sewage  into 
UliaiM  would  obvmte  uiy  objectiuns.  One  rviserroir  would  be  filled 
low  water,  to  that  level,  from  the  river^  ready  to  receive  the  aewage; 
le  other  would  be  filled  with  the  iiewa^,  to  a  height  of  2  loot  to  6  fiet 
ire  thftt  level;  into  thi«  latter,  as  tJie  tide  maep  the  water  would  be  ad- 
mitted, tlie  gxteB  at  the  upper  end  being  cloecid;  at  the  turn  of  the  tide, 
the  lower  jrates  being  opened^  the  oontents  of  the  reaervciir  would  be  per- 
mitte^l  "  ''  ly  out,  carrying  away  the  whole  of  the  sewage  matter 
accuii  iig  the  iKvst  12^  houra,  and  ootimienciug  Its  eidt  at  the 

ci  ^'..  .   ^   j{  the  tijo,  the  matter  would  never  return  to  within  half- 
ile  of  the  «pot  whence  it  atArt«d.     The  capacity  of  the  reiervoira 
ajig  regulated  Hcoordingly,  there  would  be  no  objection  to  diaohaiging 
k»w  water  in  casf  .A  of  htoi^'y  ndn,  aa  then  both  reaervoin  would  be  ub^ 
lultaneoufily  i'or  n^ef-iving  the  well-ililuted  aewage. 
Even  adri  i  r  :iin  valid  objectiona  to  a  fluahing  0y«tem,  it  was 

id  Ut  hi  le  and  quite  as  effectual  aa  the  pumping  gyHteni, 

ilM  it  w:.-^  .,  . .  .^  -.Mj  more  economical  and  less  liable  to  derangement. 
Atluaion  was  made  to  the  present  comparative  leveb  of  the   Hiver 
:ie»  and  the  Lambeth  district,  and  it  was  su^ge»led  whether  the  bed 
the  ThAm«,  like  that  of  the  MWsflippi^  the  Po,  the  A  mo,  and  other 
h^]  nM  been  artificially  ralaed  by  alluTiaJ  deposit;  ajxd  if  so, 
whi7tli>  1  extent  of  embanking  of  the  ftbores,  so  as  to  restrict 

the  cl  >ut  too  much  reducing  th*i  area  for  flootl  waters,  would 

iM>t  detj^f^^t.   ..i:     rutnv,  ami  ;itfVir.|  n  hi  tter  outfall  for  the  aewers  at  any 
giT«Mi  p*»int. 

Insta/ipe*  of  th-  .  mj  |.  yr,. ,  t  .,i  th  iujuid  sewage  for  agricultural  pur- 
poiea  were  mentioned,  and  it  was  ui^i^  that  the  introduction  of  water 
•apply  for  habitations  should  always  be  followed  by  utilising  the  sewage 
from  thero,  arid  tlial  thus  a  valuable  interchange  might  be  established. 
To  tliia  it  was  replifc*l  that  the  nomparativt'  value  of  tlie  rental  of  agri- 
Itural  bjid  and  of  that  of  the  same  area  c<:»vered  with  buildings  would 
low,  that  no  parallel  existed  betwet^u  the  water  supply  to  houses  and 
of  pumping  l)c|ijid  manure  for  agricultural  purposes,  and  thjkt  the 
ttiea  for  that  purpose  were,  with  few  «xctiptions,  fallacious. 
Aa  to  the  general  question  of  the  draim^ge  of  London,  it  was  argued, 
with  a  good  system  of  intercepting  sewers^  the  gravitation  plan 
could  be  adopted  for  the  upper  dii^tncts  on  both  sides  of  the  river,  and 
on  the  north  side,  the  whole  sewage  might  be  so  disposed  of;  but  on  the 
■otith  side,  on  account  of  the  delicit*ncy  of  faU,  it  would  probably  lie 
to  resort  to  a  system  of  pumping  the  low  sewage,  at  some  point, 
at  Deptford  Oeek,  and  there  lifting  it  to  such  a  height  an  to  give 
requisite  fall  from  titence,  by  a  sewer,  into  reservoirH,  as  proposed  by 
Mr.  ULwrrin»>n,  whei»ce  the  matter  should  lie  delivered  into  the  river, 
without  any  deodorising,  at  a  point  low  down  at  the  first  turn  of  the  tide 
&om  high  wattT,  so  as  tf>  preclude  tiie  poseibility  of  luiy  pollution  of  the 
itream  above  the  pinnt  of  the  admission  of  the  sewage.  It  was  cou« 
tended,  that  the  same  f*kiU  by  winch  steam  power  wiw  enabled  to  be  con- 
tinuously used  for  long  sea  voyages,  cfjuld  preclude  any  but  very  remote 
chance  of  casualty  from  a  derangement  of  the  pumping  apparatus,  and 
tha,t  til  the  cases  of  excessive  rainHdl,  flooding  might  Ibe  presented  by 
j»*?ftnittitiuf  th^  present  fujtfalls  into  the  river  to  be  used. 

II  of  defMlorising,  it  was  argued,  that  like  the 

wage  for  iigri cultural  purposes,  the  schemes 

Mwns,  but  that  the  immense  quantity  pro- 

1.  houses  as  in  London,  appeared  at  present 

I     -  I         ,  tiou  of  the  system. 

Lp  ■  ut  time,  it  afipcAred  that  all  the  plans  proposed  for  the 

ilruinu^  i»athcm  diatriti;  were  defei-tive  in  J^^l>viding  capacity  of 

sewers  li-r  conveying  away  the  excessive  minftdl^  the  amoimt  of 
was  quoted  to  tlie  meeting'  from  rutunis  supplitjd  from  the  Royal 
ttory  at  Grwnwich. 
was  shown,  that  at  present,  when  a  heavy  rainfall  occurred  flimul- 
tualy  with  a  high  tide,  the  districts  by  the  York-road  aJid  along  the 
ffrer  side  down  to  Bermondsey  and  lower  do^vn,  were  floode<l  from  the 
tirer  which  flowed  over  tlie  surface  and  down  the  ^ilies  into  the  rivers, 
whence  it  fioodeil  the  houses.  T>iervfore  a  greater  pumping  power  Would 
be  required  than  had  been  menti'uujd,  if  tlie  habitations  were  to  be 
gvanuiteed  frt^m  casualty,  as  they  should  be  und^  a  new  and  expensive 
sy^feetn.  It  was  contended,  that  the  outfall  should  lie  extended  even 
below  Greenwich,  as  any  system  of  sewerage  for  the  southern  districts 
should  be  permAnent,  and  allow  for  any  amount  of  extension  of  build- 
iiiip»  Ui  the  fiUPtWTird. 

it  w  U  it  the  facts  elicited  by  the  discussion  would  be  found 

^rvict  rmining  the  ultimate  system  to  be  adopted,  and  that 

im  taken  to  avoid  the  fallacies,  which  it  wa^  oontcudcd 
h  i-atcd  in  some  of  the  documents  enmnating,    *'byau- 

iu  I  .Mund  Board  of  Health;  particidarly  in  the  "Minutes 

1  with  reference  to  works  for  the  removal  of  soil 
i  welling- ho  uses,  public  edifices,  etc.**  (1352.  J    Nu- 
.         i.^i*»   1*4  jUi  of  theory  and  practice,   contained  in  those  d<Km- 
I  -^,    '    J-  pointed  out;  and  it  was  contended,  tliat  they  set  at  nought 
i-eceived  laws  of  hydnt^ulics,  the  formuhe  of  De  Buat  and  other 
aenteim  of  acknowledged  scientific  skilly  mid  even  the  "Principia" 


of  Nttwt(nij  and  only  substituted  faUaciei  for  those  rules  which  had 
hitherto  formed  the  basis  of  the  best  pmctice.  The  tendency  of  such 
publioatioiui  was  contended  to  be  very  mischievous,  and  it  was  iiu^um- 
bent  cm  practical  engineeini  to  furnish  aji  n  '  '  ^y  &  careful  ej^amina- 
tion  of  the  publishM  Btoteniients  and  su  i  of  the  errors;  this 

was  undertaken  to  be  done,  and  was  proix.  - -  laid  befon^  an  early 

meeting  of  the  Institutiom 

Speoimena  were  exhibited  of  Mr.  AuSTTM'a  perforakd  brickt  etnd 
hloacSf  with  dovetailed  Joints,  for  straight  work  and  for  circular  or  oval 
oul verts;  their  merit  was  stated  to  consist  in  imparting  great  strength 
and  solidity  to  the  work,  with  the  parallel  joints,  using  less  mortar,  or 
cement,  and  enabling  grestt  speed  to  Iwe  employed  in  la\^g  the  bi«.H:ks. 
The  higer  perforations  were  stated  to  l>e  intended  fur  ventilation,  for 
channcJii  for  wanned  air,  or  for  passing  holding -down  bolts  where  th» 
brick*  were  used  instead  of  stone,  for  masses  to  resist  impact  or  stmn. 

A  simple  and  effective  trtpugh,  with  a  cover,  for  containing  the  undet^ 
ground  wires  of  the  electric  telegraph,  was  alao  on  the  table,  and  in  tbi» 
ante-room  there  were  sevend  ingenious  sewer-grate  traps,  and  other  ao- 
oeasonea  for  sewerage  works,  the  invention  of  Mr.  Austin  and  ot  Mr, 
denningSi 

Jan,  24. — 6n  the  reading  of  the  abstract  of  the  proceedings  of  the  last 
meeting,  regret  was  expressed  that  any  remarks  on  the  experiujents 
published  in  the  "Blue  Books"  emanating  from  the  Board  ot  Health, 
shc»uld  have,  apparently,  been  considered  to  have  a  personal  application; 
nothing  ooold  have  been  more  opposed  to  the  intentions  of  the  speakerti, 
arid  they  were  convinced  that  if  the  authors  of  the  "Blue  Books"  hatl 
consulted  the  engineer  aUuderl  to,  the  neoesBity  for  making  the  remarks 
would  not  have  existed.  This  view  was  confirmed  by  the  published 
results  of  an  experiment,  on  a  large  scale,  made  under  the  direction  of 
ari  engineer  of  the  Board,  bo  recently  as  December  Itith  11353,  at  Alnwick. 
The  line  of  earthenware  pipe  was  T70  yartis  long,  IS  inches  diameter, 
and  lying  at  an  inchmvtion  of  1  in  4CMi,  with  a  square  culvert  20  x  *iO 
inches  leading  from  a  flushing  cliamber  and  atop-gAte  a<ljoining  the  weir 
from  the  river  In  the  first  experiment  the  sluice  was  only  sufficiently 
elevated  t(»  fin  the  pipe,  when  the  results  were: — 

Velocity  ;j"681  feet  per  second,  or  2*441  miles  per  hour. 

Discharge  2367'7S  gallons  per  minute,  or  3,409,003  gallont  per 
day  of  24  hours. 

Depth  at  delivery  end  124  ui^bea. 
In  the  seoond  experiment  the  sluioe  was  entirely  taken  out,  causing 
the  water  to  accumulate  to  a  depth  of  13  inches  above  the  top  gf  the 
pipe;  when  the  resulti  were: — 

Velocity  3 '9 16  feet  per  seoond,  or  2-fi7  miles  per  hour. 

Disehai^e  2588^04  gallcma  per  minute,  or  3, 72'},  777  gallons  per 
day  of  2-J  hours. 

Dejith  at  delivery  end  1 5  inches. 
The  seeond  experiment  gave  the  most  dedded  reeulti;  the  waier 
being  13  inches  above  the  top  of  the  upper  end  of  the  pipe,  and  H  inches 
below  at  the  lower  end;  allowing  for  the  hydntulic  height  due  to  th« 
velocity,  a  working  inclination  was  given  of  about  1  in  340;  and 
assuming,  in  aoc<mlanee  with  the  receivetl  rules,  the  resistance  to  be  as 
the  square  of  the  velocity,  and,  as  a  coniUary,  oxter i 9  paribus,  the 
velocity  in  pipes  being  aa  the  square  root  of  the  mean  hydraulic  height 
— f,  e.,  as  the  scjuare  root  of  the  diameter  of  circular  pipes, — the  velodty 
stated  being  about  235  feet  per  minute,  and  the  real  inclination  lieing 
ahout  1  in  340,  would,  with  these  data,  give  for  a  pipe  (»  inches  dia- 
meter, at  an  inclimition  of  1  in  1  DO,  a  velocity  of  255  feet  per  minute. 

Aooordiog  to  the  ''Blue  Bonks,"  the  velocity  statetl  from  the  original 
exTperiments  of  the  Board  of  Health,  at  an  inchn;ktion  of  I  in  100» 
would  be  325  feet  per  minute.  The  results  of  this  experimfut,  in  fact, 
coincided  much  nearer  with  those  given  by  the  formula,  even  as  stated 
in  the  ''  Blue  Book,"  than  with  the  refultB  of  the  pretended  experiments 
therein. 

For  a  simikr  pipe,  with  an  inclination  of  1  in  800,  the  velocity  would 
be  8S  feet  per  minute  instoail  of  240  feet  per  minute,  the  formula  ^viug 
a  velocity  of  75  feet  per  minute. 

It  was  therefore  eonU^nded,  that  whilst  the  recent  experiments  at 
Alnwick  oonfirmetl  the  accunvcy  of  the  results  of  tlie  formula,  they  as 
dearly  demonstrated  the  inaccuracy*  of  the  experiments  and  the 
errouenus  <leductions  stated  in  the  *'Blue  Book,"  which  could  not  there- 
fore he  recieved  as  authority. 

The  Paper  read  was  a  "  DcKriptitm  of  an  improvtd  Indmtd  Phn€ 
for  efjnrei/in<f  BotUa  to  and  from  diferent  Levels  of  a  Carnal,"  By  J.  Lmlik, 
M.  Inst/C.E. 

After  alluding  to  the  successful  inclined  phuie,  established  by  the 
aytlior,  at  Blackhill,  near  Ohisgow,  on  tiie  Monkbind  Canal,*  and 
describing  the  difficulties  to  be  overcome,  and  tiie  points  essential  for 
the  good- working  of  such  lifts,  the  paper  proceeded  to  propound,  as 
tlie  simplest  modification,  in  cases  where  ttiere  was  a  scarcity  of  water, 
and  wh^re  vt^ssels  would  bear  being  taken  out  of  the  water,  to  hjvve  two 
uniform  inclined  planes,  descending  each  way,  from  a  culminating  point 
or  summit  placed  at  a  suitable  elevation  above  the  water  in  the  upper 
reacli.     Each  of  the  inclines  was  cut  dow,  for  a   distance  from  the 
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78 


THE  CIVIL  ENGINEER  AND  ARCHITECTS  JOURNAL 


iummit  eqtuil  (o  th«  length  of  »  ovringe,  fit  to  cwry  the  Ur^est  boat, 
Aod  iL  railway  laid  on  a  lower  leirel  ui  a  wgmeut  of  a  clrde  vertically; 
the  sogment  being  traced  from  a  centre  so  placed,  tliat  lines  parall&l  to 
and  equidijitazit  from  the  inclined  plaaee,  ehoald  each  b«  a  tangent  to 
the  circle  at  a  point  half-way  between  tb€ir  aunimit  or  apex^  if  produced, 
and  the  t^rminationa  of  the  pegmental  rails. 

On  thiji  ctu-ved  railway  there  was  a  lower  or  eubaidiary  camage, 
mmiing  on  a  number  of  rollers;  so  aa  to  have  no  fnoiton  on  the  axlee^ 
and  having  etraight  rsuls  and  ratchets  on  its  upper  stxHaoe.  When  the 
lower  carnage  waa  at  either  end  of  the  curred  railway,  its  upper  siurface 
formed  a  direct  continuation  of  one  of  the  inclined  planes;  and  being 
exactly  ^rie  lialf  of  the  length  of  the  curved  railway,  the  Qppennofit  point 
of  the  railB  fixed  on  the  earrixige  ooinoided  exactly  with  tlie  Skpex.  ca  the 
two  inclines. 

The  principal  (^jriage  with  a  boat  on  it  waa  then  ran  forward  so  as  to 
■taiid  on  the  lower  carriage,  by  a  rope  attached  to  a  drum  on  the  shaft 
of  the  fixed  engine,  and  was  held  in  its  place  by  paQa  dropping  into  the 
ratchets,  when  the  lower  carriage^,  with  the  travelling  carriage  and  the 
boat  on  it,  was  moved  forward  by  a  wheel  working  in  a  rack  under 
the  lower  carriage,  which  wus  thus  nnwie  k>  traverse  the  apex  or  summit, 
aiid  descendixi  until  the  surface  of  the  rails  in  the  lower  (.■arriage  and  on 
the  incline  became  identical,  and  the  upper  carriage  was  lowered  into 
the  water  by  the  rope  motion  and  the  Ixiat  waa  aUowed  to  float  from  it 
into  the  next  reach  of  the  canal. 

Tliia  plan  was  &^  proposed  for  removing  vessels  fkim  a  small  dock 
by  the  side  of  the  Vistulii^  at  Wuvaw,  so  as  to  be  out  of  the  reach  of 
flooik  and  of  ioe,  and  whenever  there  was  a  scamty  of  water  for  lo<:kage, 
or  for  working  caisson  inclined  planes,  it  was  admitted  to  be  a  desirable 
modification. 

In  the  discuAsion,  after  paying  a  just  tribute  to  the  Ingenuity  and 
skill  of  the  author^  it  was  admitted,  thait  tnoUnea  of  tbid  nature  were 
only  applicable  for  certain  exoeptionai  situationi!;  that  in  general  it 
would  be  cheaper  to  pump  up  the  water  for  lockage,  uaiiig  over  again 
as  it  might  be  required,  and  that  in  general  the  cnm^ietitiou  between 
railways  and  canals  had  ended  in  the  ptartial  abandoning  of  the  latter,  in 
^ite  of  all  Attempts  to  use  steam  propulaicm  and  traction. 


NEW  PATENTS. 

PBOYISIONAL  FKOTKCTIOK8  GRANTED   LNDKR   THE  PATEJ^T    LAW 

AMENDMENT    ACT. 

lhtt$d  August  13, 

IWO.  J  QwrroM,  £fl«ox  Wluuf,  fiaiex-itr«etp  Strand— Improv«ffierU«  in  tbo  ))rep.am- 

tldii  of  a  bliick  powder  from  coal,  and  the  SppUcitioa  thanxif  to  the  ixuitiafacttire  uf 

pftlntA,  bLuJtijQtf ,  and  variouA  other  ptupoMa. 

Dttttd  AuguM  29. 

S004.  J.  H.  Jolmscm^  IJjicnln'B-lim-fleMfr— Improv^mciiti  in  tbc  preporatloii  and  appU- 

mtkiu  of  gtotisa,    JA  oommaiucalioa  tnm  F.  Dunmtl^  Tuulouje,  France.) 

IkO^  October  18. 

94M.  E  Rider,  Ooleraan'Street^ImpTOvementi  la  the  msjittfifecture  or  treatraeaiof 

fnttA-perdiA;  betn^  icnprovemoDtsiiiNiD  tbo  invention  secand  to  him  by  kttcirB  patent 
kU.d  thti  'iuth  Stily,  IWi,    [Yurily  a  oomiDtuikatiaa.) 
Dated  Octobttr  U. 
245d.  C.  E.  N.  Fiklioer^  Amwoll^  Hertford— Improred  mode  and  apparatui  forpreveiBt- 

iiig  accidttutA  on  railwayn  linclndiog  impnavciiuente  in  ilgnaliAing  apparatos.) 
2162.  A.  V,  Newton,  Chaooerj-Uiio— Iinprvifud  ootutrucumi  of  mUroad  carrisge  axle. 
(A  cmnAiuiicaliua.) 

DaUd  Novtmbtr  b. 
•3$76.  J.  Barlow  aad  T.  Stittlfii  fiolton-le-Moan,  Tjinfisahire— ImproTsment*  in  potrisr- 
loemn  for  weaving. 

Dat*d  A'i>iww»fc*r  IT- 
Sfl^T.  W.  Hundeirwood,  Hand«woith»  dtafford^hhe — ImprcnreSDttats  in  ooddog  stuves. 

iPtUtd  Sovtvtbfr  21. 
37(^1.  A.  Parfltt.  Newtmry,  Berk»— Iiii[irairenicnt«  in  ike  oonstroctioa  of  fsertain  de- 
Aeriptiacii  of  vchides. 

D9ttd  N^mmbtr  3S, 
STli.  E.  AdAiiiB,  King  WiHinm-street^ImprovfliiietiU  in  fin-anas. 

Aieed  f/b9irmbtr  i&, 
ZHl.  A.  A.  V,  S.  de  MoDtfarriur,   Pjiri»— Impruvomfmta  In  wbecila  for  Tohidei  oB 
cammop  ttMuds  jind  railwaj5. 

IkiUd  November  t$, 
S771.  J.  C.  Ranuden,  BnuUbrd.  York— Imprnvemeiite  in  apparaAiui  or  lb«  mecbaaiKni 
of  hjimM  for  woarJng  a  oerUin  da^u^  uf  pUuds^  dic'du,  and  faacy  woven  fabdce. 
Xfotvd  No90mher  29. 
HT^S.  E  J.  Hoglies,  M*]ichQster--Ao  isipivred  method  of  poril^rinff  sod  coneentraUnff 
the  oolonutng  raitter  of  madder,  anajeet,  epepl  madder,  or  any  prepanliaiui  thurso^ 
however  they  laaj  be  mode. 

Dated  DeotmJbtt  1. 
Jt^Z.  T.  OaruoU,  Ljw  moor,  near  aitberoe,  «id  D.  AdamMn,  Dnddafiald— Impirovo- 

rui^nid  in  v'^-'i  '   mm      t -.-im  and  in  oonsumjiiig smoke. 
27'i4    A  £.  L    [  >      ri>Ue'il4«et-—l]nprot«tmeDts  la  machinery  for  mannfiutaiiBg 

bii.n<M}-<«hiM->.      A  '  •'ii.i.'i^inicaUon,) 
2706.  A,  I,  Joui's  N't:*  Oxfrjrd-ntrwt — rmprwed  dfsr-light. 
574*6.  J.  I>Uwofth,  I^Jitoti— IJiiprovenienta  to  cecape'Tiilvoii  sad  iiafoty-lf*lT<». 
3T97.  T.  UoUijixwnnb  Aod  J.  HoUinaworth^  Wtowlck^  near  Wjurrington — ImproipemeDts 
applicaUe  ic  ftLuin-whlctlet,  to  be  nsed  upon  railWayiy  or  as  aipiak  where  otherwise 

27 J^ '4.  J.  U.  JohnBoii^  li&cnlnVinn'fliilds — ^Impvofrenients  Jn  the  treatment  or  mannlics 
•  if  caootcboue.     lA  oomfflnniGatian.) 

J.  H.  JutafiMm,  LincoJaVina-lleldt-^Cortaia  sppUcaUons  of  fnka&ised  l&dla- 
'  I  *  Lh^.     (A  oomniunicatiatL.) 

Dofstf  l>909mk»  3. 
2t00.  J.  EeiHf,  Mauch««ter— ImproifsiMnts  hi  mscMawy  or  sppsratias  for  tsnonliig 

mortiniu,  and  iawtisg  wood,  metal,  or  othiff  ma^etlala. 
250L  A.  w.  CtSksk,  rschhsm^ImpiroTed  excavating  sad  dredging  maebine.     (A 


3802.  A.  £.  L.  Bellfcnd,  Csstlfrstnet— LnpnmmsBts  in  blocks  for  Khlfv  sad 

DMtt.     (A  ootumiuLication.) 
tftOS.  H.  Dosoon,  Widnes,  and  E  Lejiand,  St.  Helen'*— Improvemsafs  ia  i 

for  the  manofflMStnre  ur  production  of  milpboric  add. 
S80i.  A  Brown,  OImieow— ImprovemtitiU  in  nieUiUc  caab  and  cither  vneeeli. 
2806.  0«  Willl&nuao,  Glasgow^ImproTeme&tt  in  applying  motive  puwcr, 
3806.  A,  Bain,  raddlEigtoii--An  app&nitiu  fcir  diunpUig  paper  and  otbtr  jrab 

order  to  prepare  the  eaiae  for  the  recepiitiu  of  Libel«,  etAxiipa,  and  oiluir  \Sut  i 

aiate<l  with  a  gummy  or  adbeeive  matter. 
2«07.  J   i\  WilMfL,  EMlfiMd  FUx  FSctcry,  Thomtou,  Kirktaldy.  N.  B^L 

iu  mAchiuery  for  scQtcdiing  flax,  hentp,  and  other  fibrun»  matirrialftr 
380^.  G.  f/oJJiijr,  IQjdifojL— iLuprovciD«'uta  la  looma  iv  mmving. 
lifliOS,  R.  Key  bum,  Gre«uociL— ImproTcmenti  in  iQ|ar  m^dng. 
'^l<i.  8.  C.  Li«Wr,  BrndfoM,  Yorkibln! — Improreoieati  in  oinnhhig  wool,  halr«  i 

and  othor  dbroiw  nuiteriali. 
3811.  H.  Beaaenier*  Baxter  Hoiue,  Old  Ht.  Panonu-road-^Improreanents  in  ths  1 


ia  the  maniiCactan!  uf  raili  J 


botore  sad  refining  of  stixar. 
JaaaV 


38U.  J.  Saoiidflra^  St.  I\ 

imilwsys, 

i>oe«l  Dmmher  y 
S81S,  C,  E  Green,  Btandfotd-str^ct,  Fortnuo-sqasre,  and  J.  Bi^Uis,  PutlaaMOit-scmit  • 

— IrniiroTsraeoti  in  nuuMDery  to  «avn  petnmu  and  nropevty  in  case  «£  firs 

mafibiaery  may  abiQ  bo  applied  for  the  purpose  of  raking  and  lownHqg  wi ' 

any  kind ;  idsu  fur  the  piir(Yiiie  of  conipnaasioa,  and  for  other  osaftil  porpuaea. 
2814.  A,  Rogers,  Br&<ifonl,  Yorkshire — Impcoreuienta  In  TsntUatlag  aewvn^ 

other  subterranesui  work4. 
2$1&,  C.  Buck.  Wi>Jilii2gton — Improved  spparatua  for  retarding  or  stopping  thm 

uf  wLuel  carnages. 
28lti.  W.  Dray,  tiwan-laae — Imptovemttuts  in  tha  conftrnctiaa  of  portaUe  hioniss 

boBditun. 
3§17.  J.  Gwynneand  J.  G.  A.  Gwynne,  Yatex  Wbarf,  Strand— Improremsnte  in 

maoii Citctun!  of  fnel ;  iiM  prupamtiou  luid  appllcationa  fur  the  reductinn  of  gres. 

and  lyrtiiiiig  mttUiln,  cumentatiou  or  nuddog  fteel,  and  treating  salt*.,    (A 

catiou.j 
3Std.  H.  J'.  nifFe  anil  J.  Kewinan.  Btrmingham— ImprovmBSBts  In  ths 

metaUio  bridgea  oud  otlier  *Oni]jt.f  atnictunuL 

2*^:  in^epsMlng— i'   i>'i       iiMTior  beltfllterer.  . 

'Z--  Lian^  Ooabyli    I  i   irrt— Improved  mode  of  preparing  ahssls 

28.:  J    W  .SLmona,  Gfaigow— Impruvements  to  propelltog  and  steeiring  Teseeis. 
2S'iai.  M.  A.  MnlTt  Ola^w— Improrements  in  check  and  fancy  weaving. 
i^'li,  J.  Pattemuo,  Btfvtiiiey — Impnivemente  to  reaptog-maddnss. 
2fl!£.  T.  Btorey,  Pba^ulx  Foundry,  Lancjuter— ImpTDVemcnta  in  the 

arrang«iiuent  of  apparfttui*  omplojed  In  connMtioin  with  «ewuni. 
3§2tii.  J,  Rubertooa,  JCeutit^  Town— Itnproveiaentt  to  the  cousumptiou  or 

smoke. 

Datid  D$cmh«r  %, 
Sft29.  E.  Oldfldd,  Salford — Improvementa  to  machtoery  for  splnalsg  i 
3S39.  J.  C.  Haddan.  Chelsea — Impravsoionti  u  tho  maaafhtstore  of  cartridgsi^ 

wada  or  wadding  for  tkreH^uina. 
3SS1.  A.  E  L.  BoUlard,  Castlo-Btreei^The  manufutnre  of  an  artlfldal 

and  the  applicatioa  of  the  Micne  io  unefol  [mrpomia.     (A  comraiuikation,} 
3893.  O.  EosaaDd  J.  InglU,  ArbrtiHtii — liupn^vciuent^  in  looma. 
2883.  T.  Hills,  Leiooiter— linproveiuHQt  m  tlic  inauuiacturr  of  lined  g;tovet. 
2i^S4.  W.  E.  OAine,  Harowooa'Streietr— Improvement  to  treattog  or  pn:p»irtog  |»|ier. 
2^S16.  E.  C.  \Vitty,  Fortland'plars,  Wandsworth — Impruvementa  to  Uie  cuuatruccina  < 

boiler  aud  oilir  r  ftimaceA, 
2S3^.  J.  U.  Jolui^jt),  Liijcr»In's-ton-fields~improv«mente  to  prinltog  oll-dotha  an 

other  ftdbrici,     (A  c«inmiuri«fation.) 
3837.  J.  Bernard^  Regt^it  tfticei — Imnruvements  to  maehliisiry  or  apparatna  fur  slitd 

ing  or  unitlug  and  onkunenttog  varimui  taaterisls. 
SS3«~  J,  Hargrave,  KirkHalU  YDrkidLirt>— Improved  appantas  for  mahtog  sod  soon 

tog  wool. 
28^d   A.  V.  Kewtoo,  Chanoeiy-huie— IinproTeinents  to  finNUina  snd  aattosaaBu     ( 

c^ooununication. } 

Dated  Docemhtr  7. 
2840.  W.  Slater  and  R.  UaJliwolX,  Bolton-le-Moors — ^Impmvemente  to  machinefj  fi 

upkiutoff. 
2S41.  L.  H.  Batea   Bradford,  Ynrkfihire— Improvemeute  to  mschtoei7  lor  ntstopiiw 

and  aittlng  metaJ  nutii  and  other  fimilsr  metal  artidea. 
2848.  J.  Getty,  Idvorpool — ImpravementA  applicable  to  the  plating  of  iron  ships, 

of  which  Mprofveamnta  iM  also  applicable  to  the  oonstradion  of  boileni. 

Datmi  Dtom^tt  S. 

2844.  W.  O.  Reevs,  Elisabetb-^itreel,  Sstoa-aqtuiro^An  ai^pendage  to  bonnhoas^  t» 
snperatMle  the  neoesaitr  of  ronghing  them,  aa  MUierto  practised. 

2845.  W.  B.  Adams,  Aoam-street,  Adelphi— Impfovemeoti  to  railway  wbeeh^  tlwir 
axles  and  boxeA. 

2S46.  W.  1,  Henley,  St.  JohD-ftreet-road— Improvements  to  oleotrk  tsbfrsphs. 
3847.  T.  Moran,  Doblto— Impnuved  oieaus  or  Apparatus  for  the  preveailon  ol  siicldaBftSi 

on  railways  to  certato  casus. 
2848.  B.  Solomons.  Albemarle-iitreet,   FiocadiUy — ImpnrvemeBti  to   lelesoopas 

other  sisflssii  In  their  application  to  the  mssmromeat  of  distaooe. 
2S49.  W.  0.  Jay.  Regsat-street— An  toiprovod  dosk. 
3i$fi0.  J.  Ooddard  and  €.  Yates,  TotteoWm-oourt-rosd— ImproremeDts  to 

or  apparatna  for  otiiatoing  and  applying  motive  power. 
28frl.  J.  RobtoeoD,  Denton  Mill,  GsrUale— ImprareDuaits  to  aiilla  Ibr  grtadtog 

other  aufaatsneoi. 
3853.  J.  NelBon  ftnd  D.  BoyK  Selby — rmprovtiniLinti  to  scntchlDg  flax  and  bemn, 
US$3.  J.  BeaU«  Chestnut— ImprovonieijU  to  appanitai  for  apply  tog  aaod  U>  mt 

of  railways. 
385-I,  W.  E.  Newton,  Cbane«ry-lane— Improvod  machinoiy  lor  drilling  or  boring  i 

and  other  Imrd  aubtftanoes^     {A  communication.  J 
2866.  P.  J.  T.  Boitluoc,  Paris— ImpnwsmeatB  to  extracting  and  treatiug  the  ji 


beetroot  and  cither  viantahlaa 
2SfiC.  ^L  O.  Lav>in«t,  Bails— Improved  mode  of  trautlng  photograpbii:  picluraa. 
2867.  B.  Mur{j[]itjx>yi;3i«  Bradford^   York«hin) — ^tmprovijtnieata  to  washing  «r 

wool  and  Ccibrica  mmpoeed  nntirely  or  partly  of  that  material 
rhit^i  Pteember  9. 
395»4.  J.  B,  E.  Ruttre,  ParL»  nu  in  t»nohtoot  Ibr  prodtKiag  eboddyl^om 

woven  fabrirs^  and  for  fton  <  "(  flUruna  materials. 

386D.  P.  M.  Fowjue,  L.  E  li  K  £.  D.  le  Marnsnr,  Psrb— Improvegasali  la 

ruddeis. 
:8G0.  A.  Jsmes.  SedditrJi  —  Impnmnn«nta  to  ooitBltog,  raessoring,   and  wotglitog; 


needlua^  and  to  prepartog  papers  to  reoeire  the  t 
38<S1,  1>.  ChrbiUoand  J.  CulU'o,  Bromley— A 


,  -An  Atmospheric  counterbftlaiiee  «hdc^valv« 
for  the  itevs-etwiue*  bydruuliu,  aad  all  other  maeutoea  to  whidb  the  sUde-valvs  ui 
ueed  or  reiittiredL 
3863.  A  Shsubi,  Eobert-vtroet,  Adelpbir— ImprovenuDnts  to  tostramsntt  Sad  sppamns 
for  todicating  or  mmsnrtog  iMgfate  sod  pswsarei; 
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,  C.  MtrtMiiJB,  B^fnniteri  and  A.  Tornlnill^  M Mtfib««ter-mMr»^aiacluiiajy  ftr 
rioi  ft9it  ittd  ftceteblM. 
MML  J.  Wuupttir.  LJimrpool — Improved  mode  of  cofttixkg  melak,  wgod,  atocie,  tnd 
7,  to  UH1IIM  tli«fl»  from  dfcaj. 
BoGda^  Wjfui.  iisd  J,  Mmbo  and  JU  Kalnry,  BoobdAlv— ImprovvniMitt  to 
uwl  Tvriof  fntDM  for  coMoo  laid  oIlMr  flbrou*  •abttanooi, 
'  '"    Mtectw^ttoiv-IiajinnrwiyiBto  ia  fteuiOHBo^aiw^  mad  in  appuatoa  coci^ 

,-i. 

7.  Osboiiitif  Aldengatfl^Btroet^ImpronnBmenti  ftpplk&ble  to  the  diatributiflu  of 

i.  J.  Hiimliolni,  BoOoir&jr — Lnprovrauaota  Jji  fclie  dintHUiioa  of  oi^uiic  ■obatiBCM^ 
* ■  tlMrafiwa, 


i  in  ohNhilug  ptoducte  tr 

.  J,  R.  J6himm^  liiiooliiViiui'llekl*— Improvemeiita  in  portable  t 
(A  eoBfliiauei;tlo&.J 


I  Ibr  OQUtalB- 


,  0.  Uocioj,  Biimiii^iaiB— Omamotitiug  or  produdji^  pictures  oa  jap&mifld  kpo^m, 
"  ,  canTaa,  or  otJbav  matoriaJ,  wberebjr  a  va»t  iimoimt  of  &rti#tlc  tkiU  luid  &liuur 
snedMl. 

'.  ScfaafAffer,  8tajiiM>p«^temc(B^— Im|>ravttmaola  In  piiriljriiig  apirit. 
J.  Bonra^f  Port  QUif^w— liiiprmccQenta  in  tteam-eoffbiea. 
,  J,  Botima,  Pott  GUuguv—Impruvemetita  ia  maobiaaiy  tor  ilu  productioa  of  izoa 
dpa  and  oiber  limllar  (^(raotutxut, 

' .  I,  Bottrn^f  Fort  Otaignw— Lmproveaiimta  in  tlie  oOMlniOlioil  of  iron  ililps. 
S«  Baaamer,  Baxter  Houaa,  Old  8t.  Fanaraa-road-^ljiipiroTaiaeiita  in  tint  ooo- 
i  of  nUwaj  ajdes  and  bnalo* 

i»a<0d  Dmmlmr  10 

I  ia  diAiafoctlof  Be««n  or  othor  dralaa 
lof  fsttd  aalteffi  or'gaw •»  atid  in omirortlag  (be  oanteata  tharecf  to 
rpoaaa^ 

inir.  Brittaaaia  Worint,  Maodiaatar— laaprovvaiente  ia  aiaddaory  aad 
pp«r»tiiii  ^lr  cuttiog  out  p«rt«  of  ganmeiita^ 

C  t.Htu^  Ki>ijiii\<icie— ImpnnnsnMiita  in  and  apj^icmble  to  looma  for  weaving. 

"^  rQTe  dea  TeUU  ChampSt  t*arl»— InsproToaunila  ia  tha  oom- 

..        —     .. Uif-inn-flelda^ImprofTemAnta  in  fiiniaoea  for  the  maaafac- 

X,  GrecA,  Wakdlald — Impniromeala  iu  iMllera  and  ftanuuMa, 
X,  V.  OoflKrVFmria— IJDproteiiieDCa  in  flon^haiiimen^ 
Mi.  W.  Tbium]^,  Oi^rtoB  Wittp  YorJtaJilre— laiprofed  Buoufactture  of  woipaa  fkbrica. 
DwHad  Dmmi^bvr  112. 
B.  O.  W.  Wbltelioaae*  Brigliton—IaipiwreiDeata  tn  elfectiafl  telegrmpliic  cxHssta 

i.  T.  HaiUnavortiL,  Wiawiclc^  near  Waniaftoa — Improfnmenla  in  the  nutthod  of 
'    ( tareaka  to  auriagnM  eJxipWf  ed  upoo  iiiilwayi^  and  la  tha  machinerr  or  appa- 

miactad  ai««witE. 

,  W.  Kraaa.  lifrtle-atrwt,  Hoxtoo— Improvemeota  in  obtaiiaiag  aad  applying 

D«Ud  Dt^rmbtr  13. 
,  W.BateaTe,Oro3UB3r-«rB«n,  Ricltmui<<iwarth— Iii)pnm<d  «afet]r  trsvoHine-akp. 
O.  K.  fiaaaay,  ttlTorwton — The  combiuAtiou  and  matiiifiibcture  of  coinpoaftlcan 
I'Wlueela,  booea,  and  othffr  grinding  botliea, 
"anitbcoijfh^  the  Groves  Buuthwarlc— Improvement*  m  the  oumuXajcture  of 

-fibrioa. 
F.  FtnauBeTt  St.  SUry**  Overy  Wharf,  Soatliiv«rk— Improved  machiuery  for 
able,  aad  mlaeral  aabatancm. 
Donta  la  protenting  undue  owallattiotii  in  anginei, 

^_^  ,, „   ,  .iparatii«. 

■7  A.  0«  OncadioQ,  liontnuutre — luiproTeroeat  in  or  addition  to  aaaar-baalna. 
,  A.  O.  Gafladron,  MQDttiiArtr»— If  etbod  of  produciag  pUuu  la  relievo. 
IMM^  DtOfmher  U. 
P.  Oraoct,  HaachMtor— TmpnjTtmoDta  in  priatiag-prttaMa. 
6.  F,  A- Oatty  and  E.  I-  .roa— linproveaient*  in  prinlinf  aad  dyeinf 

^  wooL  *flk,  and  ot  h  lancet. 

t*  J\  A.  Coffey,  Proviu  ndbury  — Imffflnved  method  of  eTapoiatiag 

.  C9iaHotieh«fireeV  Forl2and-place-'Improvem«aita  la  tha  laaantaoture 

^iangar. 

9,  iTzTfTfty,  IhiQif ee — Imprort*ni(*nta In  gaa^meten. 

0.  B.  FuJlwuud,  Abb«-y-«trc«t,  BermondMy— Impr&remeiita  in  the  maanlkctaan  of 


I  or  ornshia^  animal,  vegetable,  aad  mlaeral  aabatancni. 
Idblede,  OMham — Imtvoireffleiita  la  j         ^ ' 
y,  cairiieea,  and  otW  apparatii«. 


n(a  tn  machlaeiy  or  apparatna 


lea  of  draM. 

or  appatatat  ftr 


rley,  Sa^dioiy,  near  Boltonr— ImproTcmenl 
f  una  or  tiieada  on  to  epodk  or  bobhina* 

KiOK.  Exflt0— Improved  artlficiAl  Wtt  fur  fl#Ti 
R.  ri4jTxj4:ltrGL«fow--Iinprov«meata  in  i- 
.  B.  Johaaon/ MiUichftfMr— -Imnrovwij' 
I  briok»  aad  other  artidea  fhua  day  and 

£kit*d  lt0oember  U. 
TL  H.  Baaool^  Catherin»-etnM7t,  Strand — Impravensmita  in  rvtorta  for  the  manu- 
\  of  gaa.    (A  oammankatjou.) 
li.  9>,  UttMsogo:,  Btrminghaoi — Improvement  or  improvementa  ha  railway,  ahip,  and 
9lag»lampa. 
T,  F^h  and  W.  Keniiard,  King-atreet,  Snow-bill— ImproveniGnu  ia  locks  aad 
latehnipinnleflw 
99S.  i.  »  BniraU  aad  J.  Shortridge,  SheiS^ld— Inipmvemeot  or  improvemetitt  in  tha 

haJw  cif  tUt-iuunmenL 
S9Mi^  J.  P.  H.  Vivien,  Paria— ImprtmsQeata  in  the  inanufactnre  of  paper  aad  paatA' 
boani. 

491"    A    «■  '    BeE&rd,  Caatla-atroet,  Holboni— Irapn^v" '  i-  >*li4tit]g  povder,  for 

!  theroperationaof  aflimjlar  iiAtunv     lA  i>>a,) 

21'  td,  Lyon»— Improvmieaita  in  ubtAlDini;  I  r 

r-oiiikai.  Oak-tree  Hoom*,  Cl&phAm— liu^  ^ ..-.-  m  certain  tahieia, 

I.  jna«  or  their  «asfbooa  ojcliibiiii^  ietten  and  di^Kij^un. 

»1  rna«  Kirby^«tf«eL  fiAttoo-garden--IraprovnmfMit4  Lu  bookbtndiag. 

liuiker,  Brigfaloa— traprovemonta  In  the  nuuiuijurtnrv  or  prodnction  of 
oaalliiitoya. 
9I&  A.  dadU9ii«  Kirktoa  Bleach  Worka,  Eonfrew— Improvomenta  in  the  application 
of  aliaMi  or  otluv  aubataacoa  of  a  timilar  nataai  to  wavon  £hbric8,  and  in  the  ma- 
diteary  or  apparatna  emidoyed  th«ndn. 
anj.  F.  D,  Olbory,  Paria— Mprovetaenta  ia  inxtrumenta  for  aacvrtainiag  hdghtaand 
MMOB,  aad  for  IrvulUng. 

.  A.  B.  S.  Jtedfofd,  Aittltin  pbco,  Walwurthroad,  and  Thomaa  Gkake,  SavUk- 
V,  Walworth  road— Impruvtuueata  in  retarding  and  aloppiflf  tb«  prtgroas  of  rail- 
pea. 

Uoimi  D^ecmbtr  IB, 
9t9   W.  fVFtnkin,  BinniOffham — Impravemeutfl  in  cjuriage  aad  other  hunpa. 
js^^    ^*'   '     "1  hiftdiead,  Binniaghaia-'ImpiMvemfint  or  improrteoicola  la  liats,  capa, 

*.<  ^iher  ooveringN  for  tbu  bead. 

fit,,  i'X.  Birmlitfham — Improvoaieuta  in  flra-anaiy  aad  la  batteta and  «rad- 

Utit^*  1^^  '^^  upcd  therewith. 

A.  F^**"*«*«".  Paria— ImpfOTwnenta  la  lioonii  for  weaving  pile  fatuica,  and  ia  a 
'  I  mA  appaiatiiia  for  eamg  the  pila* 


20XS.  A.  M^dail,  Faria— Impnwod  hydraolie  maohiDe. 

S924.  T,  WilUami.  Scmtk  C^atl»4ti«et,  Li verptKii— Improved  revolving  piitol. 

8»2fi.  T.  S.  Tniaa,  Cannoa^atreait^ImpruvuutfliU  in  breaka  for  laQway  carriag^i  and 

other  vahldaa. 
SMKt.  T.  8.  Traaa,  Oannoa-Hitreet — ^  Improvemeota  in  apparatna  for  comniunlcalLng 

b«tw««n  Ihtt  aagma-dhver  aad  th»  goard  of  railway  traina. 
S92T.  J.  H.  Johnaon,  Linoohi'flriiui'flelda— Improvemunta  in  dye^.     (A  oommttalca' 

tioti  frtroi  31.  Bellanoourt,  KheimaJ 
3928.  J.  H.  Johnaon,  lilioola**  iiuifleld*— ImproreBMrnte  tn  the  treatment  or  prrparv 

tion  of  wool,  and  of  iha  waah-waletv  emptnyed  la  aw^  tnaltmmA.    (A  communicatiQO 

Ihun  Mrarm.  VlUertnot  and  Maali«iiaer,  Poria.} 
S929.  5»  Norrla,  New  Peier-ikattf  UorKferry-road — Improveaumta  in  lighting  and 

euitbigalihiug  gaalampi. 
3a>ftO.  8«  amlth.  Hortua  Df9  Works*  Bradford— Impravementa  in  prepadiig  roviap  and 

yaraaof  wkioI. 
993^1.  A.  Piu'koa,  Birmtagham— ImprovBmepta  in  aeparmting  silver  flnom  ita  ores  or 

other  oumpoiuida, 
S9S2.  R.  B,  Hall,  WhiftaewMi  ati'wt— Impnyvemomta  in  crtuhing  aad  grinding  qnarti, 


miaeraU,  a 
m4.  A.  L 


I  drr  j^-ing  of  grliit,  aad  grinding  generally. 

i  (^wtkhitreett  Hdbom— ImproveoaeDta  In  praaaea  fhr  Bnataa- 
from  fridta,  gralna,  or  other  cabataocae.    [A  commnnlcatioM.) 


^   _   Knos,  OiaKvw— Improrvnaeata  In  onuUBeatlng  oertaia  daaoriptiiiiia  of 

t«rtUefhbrio^         — «»  *-  -^ 

S9M.  J.  ThosBpaoii,  Ctitheroe^IminwreiDetita  in  maddneiy  or  apparataa  for  atrelddig 

iextik  IhbrlCB  aa  they  ar«  wobenI  into  lape  or  mUa.  after  the  proocaaaa  of  Weachiag 

aad  dyeing,  or  operationa  ooanected  therewith. 
2&U,  It  W,  Waithman,  Bentham  Hwu*,  York— Imprnvamenta  in  bella  or  banda  for 

driving  maohinnry  fornse  in  miaoa,  and  for  other  purpoaea. 

Dated  Dwoember  IT. 
S9ST.  J.  8.  BaOey,  KeighJey,  York^ImpEtrranMBta  in  machinery  Ibr  t^pernttng  tipiA 

wool,  alpaca,  aiohair,  and  olhor  fibtoaa  ■aatarialti  preparatory  and  phor  to  being 

epon. 
99>Mi,  J,  Horlao,  BAnnlaghaia— ImprovenuBta  in  iba  manofutiiTe  of  ocsirtain  ktadi  of 

ineiallk  venela. 
S»^,  Q.  Andonon,  Oaa  Worka,  Botherhithft— Improvemeafea  ia  apoaratna  naad  wbta 

maan&ottuing  gaa,  which  apparataa  or  part  of  which  ia  alao  aiipucahio  when  traoa- 

ndtting  gaa  from  one  plaoe  to  another, 
3M0.  C.  BedeUa,  Leioeator— Irapfwuaenta  In  the  manafiictnr*  of  eUafck  fiOwica. 
2941.  J.  D.  H.  Stirilngp  Larchea,  near  Knniiigham— Improremtrnta  in  the  mamifactaw 

of  irtm. 
3942.  /.  Greenwoods  Arthur-alraal  Waat,  London  bridge— Inipavementa  in  preventii^ 

draoshte  at  air  tuto  rooma  and  ptaooi  when  tlie  doupi  and  windowa  are  ahut. 
9943.  L  Jameav  Gbeitenham — Improwimeate  iu  carta  for  diidrilKitiag  water  or  Uquld 

nuannia. 
«944.  M.  P.  HcioffhUm  and  A,  Stewart*  HiJlmorton— Improved  meaai  of  preventing 

Accidenti)  on  nulwayfii 
S944S.  R.  WhswcU,  Little  Bolton,  lAEcaatar— ImiJiiovementa  In  machi&DBnaedfte  eattliif 

paper. 

Duttti  IlMcMiia^  10 
9M1.  H,  HUward,  Eedditch— New  or  improved  maditiMiT  ^  mannlhiteiiqg  neidlaa 

and  eUh-hfHikM.     (A  conimuukatlonJ 
294«.  J.  Trihelhom,  St.  GaU,  and  P.  BoUty,  Aano,  Swltaeriaad-ImproveaieDta  In  Ibe 

prvciisu  of  bltraiaUng  vevetable  fihrtttta  atthatanoea.    (A  ooDunonkatkii  from  G.  Cnaler, 

Alataattea,  Switasriaad. ) 
S»4«.  A.  E.  L.  BelMnd*  GaatleHatteet^  Hotbora— Improv«menta  in  paddle-wheehi  fbr 

propetUng  venela.    (A  oommunlcatioa.] 
S^M.  W.  Ovaaby,  Devoaahini^treet,  ShafReld— The  veniUatioa  of  graoarSea.  atota- 

hoaaea,  or  plaoea  <Mf  depoeit  for  gtain  whateoever,  and  for  impravemeDti  in  the  grind- 

iM  of  grain  JUid  drn 
89W.  A.  K 

hag  oil  til  from  fhdtai,  gralna,  or  other  cabataooae.    [A  o 

29fia.  B.  \N  \f  iiiKtoB<atiiewar— Imprtrveaienta  la  portablD  ftngsi. 

S962.  D.  GoIUtburp,  Chtckheaton,  near  Leeda— Improved  pn^eUcr. 

I^olad  B«c«mber  20. 
fi964.  A<  PatenoB,  Waatmlnater— Improved  ootiklng  appaimtas, 
afit65.  J.  H.  CampbeO,  Khig'a  Arm'a-yard,  Coleman-atreet— Improvement  in  raachliiery 

fbr  catting  oorlai. 
S»6e.  J.  L.  Clark,  Gbeater-villaa,  Uiturtoei— Impravemaat  in  htfohttlng  wire  oaod  for 

electric  tel^rapha,  with  a  view  to  obviate  the  effecU  of  reftnn  or  Indaellva  coifeiila. 
SB^.  H.  E.  F.  da  G«rgy  Veave  Dwat,  Parla— ImpnyrankeDita  in  tlie  aiaaaftwlBn  of 

bmod. 
3968.  P.  Wagenmaan,  Bona.  Biwni^  Pnusia— ImprovamaiilB  la  the  MaaoChcture  of 

ILonid  hydro-carbona  and  pondbif'. 

5969.  J.  fioyddl,  OloooBaitBr'^reMsmt— Impnuvementa  la  the  nUDOlhtfMQfe  of  wrunght- 
himtlraniea. 

S960.  K.  M«  F.  Lemalr«,  Roe  Dronot,  Pari*— Improvemcnta  in  tanning, 

S9«l.  J,  Wf^bftsTp  Dwnwailnwd, atanttroid-eti«et--ImproveaMiita IB  acting  on  drying 

oili  Aud  prepanog  varoisheiu 
3903,  J,  BurrowaTHaigh  l^nmdjy*  neir  Wlgaa^^ImpniviDeBla  la  fbe  taaatHkm  of 

fueh  metallic  platea  aa  are  required  to  bo  ooi^ained  by  rivetiog  or  uthar  abaflar 

faatoolng. 
S968.  J.  tinxTOWB,  Ha^gh  Fovadrr,  near  Wlgaa^Impnivementi  In  the  eoii8ncMoi  of 

sleam-boQeni  or  generated,  and  in  the  anaageaient  of  fktraaoaa  coanecCad  tbrrvwlth. 
9088.  K  B.  Etmmaa,  Holland'IaipraTeiDeBta  Id  machknaiy  for  croildac  waiihing, 

■.111  MiiA'^gfcnnn.tYiig  gold  and  othor  orea  aad  sabataaoaBi 

Dattd  Beeember  21. 
S9M.  G.  Boodoa,  SammerBmith— Apparattia  adapted  to  the  breeding  and  rearing  of 

fljh. 
3967.  G.  J.  Faniagtoo,  Hampitead— Improromeata  in  signalfing  and  prerentiiitt  ool- 

UaiooH  on  railways  by  electrical  cnrnmanlfatjop, 

9988.  H.  KohiMtaiDm,  Unkm-oonri,  Old  Broad-atreel— ImprcrfemaBlB  in  the  inaati&e- 
ture  of  ImitatioB  lentber. 

9989.  T.  V.  Leo.  Lockyer^efrrace  Ptymmttt— ImprovenaeotB  In  the  cooatrocfcioD  of 
certiOn  machlaenr  and  apparataa  for  the  nantt^ctun  of  hiicka  aad  tihsa. 

5970.  J.  Dining  and  W,  In^,  Soathimptofr-Impnived  appanlna  iv  paril>iag  tod 
flherine  rtmiauousi  water, 

297*2.  J.  Jau««,  OJAitgaw— ImprovemeDta  b  governon  or  rvgvlBtan  fiir  ataam-engineM 

and  other  machinery, 

Aatad  Dflsemhir  93. 
99TS.  J.  YovdL  BurtoD-aptm-Trent— Improvementa  lu  the  mode  or  method  of  obtaJTdoK 

ptrwer  to  miae  Ii«iaid»,  and  of  treathig  the  aald  Uqnid*  when  ndiwd,  and  of  iwiug 

them  tu  ubUin  additiofDal  power. 
3974.  L.  A.  F  Bouurd,  Paiii^-A  new  ayatiim  of  painting,  by  maana  of  lithography, 

without  leaving  a  partide  of  paper  apon  the  ca&vaa. 
99T6,  P.  A.  L.  dn  Fontainenidreait,  Boolh-atreet,  Finahory— ImpfovMaenla  in  «io- 

atrucUn?  :  r  *  "■■■'-!•  ^^  (xtnnecting-rodii,     (A  oommtmicallon.) 
2978.  w/l!  l\irll!uiu«nt-Hreet,  Weitmiarta^Iraprofooienta  In  the  cm- 

atractiuh  ■.*,  mid  dui-ta. 

S977.  C.  Lcvrir,  1  Hi u— Improved  Lamp  for  ajgnalUlig. 
'i978.  B,  Muigatroyd,  Bradford,  York— Improvemaata  tn  waahlng  or  acotwing  woui, 

alpaca,  and  mohairi  j^"**  fabrkt  oompoaed  entirely  or  partly  of  thoae  materiaja» 
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viodiiis  and  iwbuing^  wiml*  cotton,  uul  otlMsr  flbv^  mAteriilBj 
aM9>  J.  UibboQ^  jun.,  WolvcrbajnpMH-tsiprovMUBOt*  In  locis  nod  LUchea. 


'  in  the  auiimfartune!  of  nalt 
>^rid^.'i^  roofe,  And  otlin-jmcb 


gD8R.  ,T  PrtttPTi.  Birmingluun- 

Jik.  .       . 

*JS)S''  '"iiTt  XJUiOHter— Iinpravenieiit  hi  &ppanii;tu  lor  dmHjig  oaudoaBed 

^r.  M-tiD  pipi-i<  or  othrr  rTinnili.T'^  in  nrhirn  i^team  u  imod. 

2iU    i    (Unu'k,  Wi*-i  iM.iitA  iaoMtins  siUt  and  other 

JTATO  or  tbrPAd  iritb  jj  '  iHtion.) 

1990.  J.  D.  Ff (differ,  F.^n  i    i  v  ar  appAntu  lor  ciittu>g  paper 

4nd  »iiiiUar  m4t«riihl. 

SWST.  R,  G.  Collet  ClwltfTiitiAiii— lu.ETMMTjMfj:'.  in  tlie locks  of  ftre-vnaa, 
S^Sft.  J.  6Ault«r,  I'an^  :i«hJLUg&iid  bleachlii^i 

3989.  O.  Gout&ivt.  Pari  jina. 

2D9J    H,  P(  silex,  to  be  iiit'd  tn  the 

tiiiUiufiii !  i>ur}MiH#>i«. 

29»2    M     A  _     ,.J  mAcliiueiy  far  the 

3iK»:i     I    I     • ;     -  1 1 N  I  >  L— IiiipnivtitiuMiU>4  in  ap|>anituti  for  djdUiug  or  boriji^  tDfitahi  obd 

Othi-i  :-uLi-La.i.i,c?. 
31f94.  T.  CVMper,  Leeds — An  improveinent  Appitlcablis  to  the  binding  of  lodgein  «nd 

mhHr  books.  ' 

Dattd  Hememl/rr  ST. 
29P6.  T.  W,  M akin,  Muu;]mt«r^IiDpro7ai!Dttiito  in  raaddiufy  or  apparatiu  fur  flnbb- 

ttif  woTtai  fabric*. 
1997.  F.  C.  C?nJvt'rt    !MAru}i«>«i!j«r — ImproT«m«at«  In  the  tnoAtment  of  iiAplitluu)  and 

{jtber  vnUtUr-  h  and  in  tbe  a.p|>ticatiou  of  the  suae  to  TarioQe  uaefuJ 

Kurpos*t*i,      A  '  I.. 

_.  !J.  O.  J.  \f.ii  k  ;.  ^I<«,  GloQoest«r — lmprty?fni3ieDt«  in  winnowing  or  axn- 

drcMinir  ni  <..<  \:.<r 
Sftyy.  8,  8tNi:      I     I.  I  1    ir  ^^^iin,  Piccadilly— Improvomontfl  in  tJie  moderator  Ijunp, 

fir  f'-'  ••"!'''  ■■  ■'  ■        -M'^'. 

lOf^i  V  t..i~In]|>r(ireiDeiit«i  in  j&pparatuti  far  rrgid^Jng  t^e 

»«i;  I       ijn^Teuting  mdlAtion  of  heat  from  tiiredoonaad 

ovU. .    3  ... :     ■  -   .-.-    ..■■-.  :■'  ■-'.'. 

^01.  T.  MuijrJiieAUA,   >J:u    i     i   i      I'  i  mcTitu  in  winding  and  daubliiig  tilkfi;  ft 

(lait  of  whirii  iaiprtiv^njK  i  r,  tbf  trwtiLieot  of  oilier  fibroafl  «abilaao«t), 

1'  ■',■  I  /.'  .vnifirr  28, 
SOO'2-  J.  PArkinm>D>  Bury,  L»n<  >     r     i>    inivement*  in  foremars  for  n^gutfttlag  'Uko 

Sirosiiurif-  of  iiitcaiTf,  k*^>  Ajid  otf!  i  :     '      m  liqtiidii. 
_^  ^,  J<  MdiTat,  H'Mtou.  Sofit;  '  uienti  in  tbe  mean*  of  ootzunii&ifiitkiti 

(i4*tiiroeD  the  snMii  aud  the  n  a  railway  train. 

no04.  J.  Taylor,  Btit*niiiai  Wt.i  K  ul^-lmprovctiunitotD  ninogand  lowertng 

wicigbis. 
IWO$,  W,  U.  Ootttea,  Oinbendey,  WoroMtw— A  now  or  inipovied  roluy  ■tMM'^ligiiie* 
HOU*'..  J.  Aleii#,  Avi|mon,  France^ Improved  railway  brvAJc 
aooT,  R^  Gtvtm,  FUJat  Gl*i«*  Work*,  BrtttfiU-hne,  StnJToni— laprovomenla  In  inro- 

U^4tr8  for  iviiulatiii^  the  wires  or  rods  employed  for  conducting  or  tranomittiD^  el60- 

tri.HtT. 
»<W8.  J.  M*ciiiio»»b,  Pall-M*ll  EAst-'ljiiproveincnt  in  diflchaifiiiK  prrf«tUe», 
SOO?^  J,  BamoA,  Churrh,  Lani-tu«t«<r— liiipntvement  or  fmpiwciaeoW  is  dyeing  and 

(JuUlfiUi;  ■fTilfiiH,  -icjlk.  W«Mt|^  :i:[ii1  nth'T  ffilinr^. 

JWIO.  Fran  "  '         r  ofgnitera. 

5012.   I*.  M  f'H^,  Gia*^ow^ 

Iropmvp  -.bio  to  printing 


101? 


tiomiJ  -n  uiil^H  lor  tl'.n'P-  ami 


— Imprcjvemrtita  in  the 
PpliftablcM  an  addi- 


IV  for  moulding 
I  roveiueuia  in  the  aumuf&ctiire  of  tube*  of  copper 


WU.  H.  Jacfcion;   Bitfl.  ,-fr, 

bridbi  and  other  anil  ]' 
lOU.  B.  fiitirant,  0!v«^t 

and  it4  alluYfl. 
JHOi^f.  M.  PbiUip^,  Binii  loveakmt  or  improvements  in  metallic  refolTiiig 

or  windiuii;  #h  utters,  tiuu  from  her  late  hnehaad^) 

SOU.  A.  F.  B(<mnod.  Bi  N*>w  or  impnrred  metallic  tu  bet, 

%0U,  J.  WHjte,  £atftr4kr«4:t,  ikd   Litjo  «iiiare— trnprovenieDta  in  fiictioo-joinfifl  or 

flk«teiiiJi£H. 
JIO'JO   4'  A   Ji'*nx.  BelloYiUe,  near  Parie— Impro^'einentii  in  printiog  warps  of  cut  pile 

ail!  in§. 

S021  PAri0--lniproTement«inpi]iton»and  atufflng-boxeaof  engineemuired 

by  sof  mii. 

>02ii.  A.  V.  ^i.»wkjo,  Cbancery-laike-'tmproTemeoia  in  the  manuJACtnre of  acnwn.     (A 

MiuDunicatioD.) 

nuid  J}«Mm»«r  80. 
Sft«,  B.  }^v  -Iniproveiaenta  in  madiinejy  or  appanl^  Dor 

iiakinfr  >  '^■ 

»f>2''.    H    r  iUiiv,  Pari#— All  lm|Mwred  owtanic  alloy, 

K^IJT,    '    "^1 :      '  >  >     1    '  -'nient«  ill  aticfmiiinjgt  and  dejM-<'iidin]g  mine* 

aiKl    I  .1.!        1.    .;      I  I  th«-rt'wiUi,  by  winch  aoiii  iuiprovemaitK 

thr   \i-iil:l     ■    .     .       ■     . 

ItO'id.  W,  N>  -,  MAnchetter— Improrestieata  In  macMncB  aaod 

for  nvem 

/"-></  TMeeitAhcr  81. 
S0"9,  f,  Holroyd^  Sowerby-tirklge,  York— Lapruvememia  in  apparatus  empluyrd  in  einge- 

ing  tcjitik  Jabric*, 
iOSOu  J.  Miln«r,  ^trmlftir^f    "^  ^-r  riruTement*  in  catincding  the  mils  of  railway*. 

|iO>S1,  B.  V.  Phyiiek,  N   I  ntV-iurk— IjnprovenitJiU  in  electric  t^iegraplha, 

anit  In  atfT^Airatfi!*  njt»'»  t^. 

SOW,  J.  Pv      '■  nivhinery  for  ifrinding  auriferous  and  oilier 

SOM.  W     I  1  .v«»fnpTit'  !D  poTt^ilili*  tbraAbijjg  machines; 

pjtff    '  .....  -(,,r,fcj.-]ji|jg.|mu4.iiiinj5^ 

ifiU  <  •vrnucnts  ill  griadlng,  ual- 

>rn,KitMMH.:.>i,i.  »rtT  —  ifrif'ro\ir.itii'nrf«  in  portable  forpw. 
Uradiord,  York— iJiiproved  inachiutiiy  for  cciwbing  wool  and  other 

y.' .  '^    ."      111.  r.  Niiford,  Jjincasli^— linpn>¥«mi«ntii  b  cock*,  tap*,  or  vuItck, 

id4<X  T    Bniwn  an*l  P.   AIiMio*goi»  Wan4'h<*U'r— Improvement*  in  powerloomi  for 


wioaT^uir. 


^41.  A  bpfienheinier.  llMiQlk«iiiar--IffitiriiveiaeiLls  in 
and  oUuir  auch  piled  good*  or  iMxka, 


the  maaufihctuie  at  ailkrvclireii 


tMS.  B.  Bnnt,  6riehtoo-<-tmproTeniente  in  oli4aining  and  applying  raoltfv  pem. 
804S.  P.  Bonn(«g,  F^ria^Iraproved  appartttoe  fbr  meamrtqg  aod  tVliag  t^namu  ^ 

peTBOoa. 
}10I4,  F.  A.  Cl{{r>me,  Pari«— Impi^vr^rnt  in  the  mn^tiilclkn  of  iiv-flmi. 
B(>i6.  8.  T.  M .  Soret.  Parla^lto;  ^  .^itiotui  to  be  aupUiyed  M  tnlMllaAM  tt 

caoQtoboQO,  gutta-percha,  and  Ujdiei. 

/J  .-11  2,  1854, 

1.  C.  H.  CcUette,  LincoInVinn^tiddAr— ixuiuovemeEtls  in  Um  lDSBQfWiti0«  of  iogir     •  i 
ct^mianmcatioii. 

2.  E.  D,  Hniith.  Heitftird  street,   Mar-fair-'A  mtide  of  cemamilfaitfaB  between  tW 
pBaaeogem,  gnanir,     i  i    r    -     r    !  k  railway  train. 

%.  A.  DawMUL,  Batik       ! .  — {.'ouvt^rting  unall  eoal  or  oo4l-diHPt,  or  mudl 

amlandixkkoinkK -'li't  Mm,  t.  m|  ir,,-i. 
4.  J.  Oowana,  Kdio burgh— Impruveiucnta  in  apnaratm  for  h«Miiiiig  and  ventilatiKig^ 

and  in  bathn  and  waahing  aiiparutui  connetnted  therewith,  appu^^^hle  to  dwelHt^- 

bcniMM. 
6,  P,  A,  MoLt^fl,  Pari*! — Irttprovnimrtit*  in  tfitiipping  the  trains  on  railway*, 

6.  P.  A.  de  FontMinf^inoreaq,  Soutb-iitreet,  FuiHbury — Improvemente  in  dyeing  wool, 
{A  comniujiiL'atifiiL  I 

7.  P-  A,  L.  de    F()ittain4:mnroaa,  Soutb-ftimi^  Fbuibtiry— IrapromMuto  in  walir^ 
wbeel«,     (Atxjinmuiiicjitiou.] 

D(tt«d  Jimmrf  S. 

8.  H.  L.  Corl<>tt,  Stimnit^rhU],  Dublin— Improvemente  In  aMiiltdboiic  uprinifi  Ibr  lam^ 
motire  cnKitiiy  u4ul  t<^mi'tn!i,  railway  airriAfnuia,  tuoA  wagoaa. 

9.  J.  Mrwl  E^      w  L>;.ii  stuiford— Trnprnrentent  or  ittnnnrabfflla  in  the  vuatatixitat 
ufr>'  .Old  hi  nuts  for  the  beadfl  of  acrrwi, 

to.  D  v..  8.— Inventioo  ftir  tho  lue  of  tannen,  being  cvrtatai  em» 

po*]!'  j.il  ih  t1u  tuanuf'actnre  of  leather. 

11.  J,  siri>v.  vementein  maehinarj or  appttttotte-  lilhlBI 
and  wa»'  14  i  ^  i                                             '  i  bstanoes^ 

12.  F.  A.  T.  >i    .    .„..:,  i..:..  1 1  iiTiiiniiiitii  In  ilijiii£  r%irii  niirt  Uptwun  MHH 
riale  or  utbfjr  BuLMtanivu. 

18.  K  J.  WUrMTn,  Oxford  sitrcet — Improred  method  of  maJttng  purllbiioi,  mOMiiio^taokMt 
brief -«u*e#,  and  pockeirb(Htki4. 

14.  J.  ColUufi^  St.  Ann-atreet.  LiverprHil— ImprairetDenta  in  the  nimidhdlllfe  of  VCMpK. 
16.  J.  L  Grrlle,  MortOD-ftriL'^'^t,  8uiid«'rLiiLd— Improvementa  in  whdpi  iat  the  hancli 

of  cap«t&uis  windlaaeoB,  and  oth'  I  ^n .,  r.in,  i-v 
16.  T.  Mftiin,  Eor«hAm,  StUBek-  '  Ler-fufting  ahoveL 

15.  J.  Dr&nafl«id  and  W.  Itobiri  Laacaniter— ImproTenieiiii  tB  eaidlBt' 
eoginee  for  carding  cotton,  woul,  ..;...  — , .  i.luniuji  gnhrtaiioea. 

Dat*d  J^muary  i. 

19.  D.  Hidett,  High  Bolbom^lmprovamentd  In  t^/t-n^pailM^oa ,  lot  nfolsliag  Ifci 
anpply  of  ga«  to  tim  banu*r. 

20.  J.  Tajbr,   M.  Wriglcy,  and  8.  Oreavtsi.  Oldham,  Laociiiter— &DprvTeiiie«ti  lo 
cardtng-engiuea  for  carding  cotton,  wod,  and  other  fibrooji  inbetancaiL 

DatM  Ja^maiy  i, 

21.  J.  Liddiard,  Beptford,  Kent^IiDprovomonia  in  the  cotuitnictioit  of  l^muKsea,  with 
a  view  to  the  pretention  (rf  amoke, 

92.  £L  SohiAhkar  and  F.  C.  Calrcrt^  Muiicheeter — ImpmvimientA  in  tljreiivg  and  printihg 

textile  Cribiii^ti  itnd  yamn. 
23.  D.   White,   Nt^wra3t|f*-ijpf<rj  TvTi.  —  Tmitiuveroentis   In  the  man ofacCure  nf  water- 

jmMj  fabrics,  auti  uf  H'ar<  i  u^-v  like  Articled. 

S4.  a.   H.  Joluiitoii^  Lint'"'  "Vementi  in  ventilating  carrtagca  and 

budding-^,  f«Rj-t  ur  partj*    ;  1».  uil' 'MM'n- ;J>I. m  th*-  i'l»uinmHni   i.f 

motive  pctwer.  ''A  rt>mii 
26.  W,  Kifiby,  OlA,»gow-^  I 
'Id.  L.  J,  Pomme,  Pari*— Ji  ,  i 

of  carriagKUi. 
2Ji.  A,  V.  KewtoD,  Chaucer)'-lane— Improved  machi]!  v-    r-i 

washit^  and  amalgamating  qnartji,  rock,  and  other  u  ^!lii.(( 

Dattd  Jamtaty  tl. 

S9,  I,  Feane,  Ckwaand^  QomwaU^Improvennenta  tn  meani  fbr  navigatliig  e^pa  m 

other  vemnel*. 
30.  tL  H.  Kdwarda,  Lodgnte-hiU— IroproTf;mcnt«  in  tnatiiv  pasi  and  r^g^tabi«• 

mattfin;  for  tbo  pttrp«j«e  of  fael,  tL»  well  ns  in  the  eitracticm  es  ottier  tUrfiil  piuiucia 

tht'njfhun.     I'Partly  a  communicatiriD.' 

51.  It  Tait,  Ghugovr— Improvementa  in  the  mantlfacture  or  pnidctction  of  omaiMBlil 
fabric*. 

52.  J,  B»d<iiffe,  Stir '  •    -*   '  '^    -<'<'r— ImprorenwQte  in  power  loom*  for  w»   - 

SK.  .r.  Heaii\v,  B*»lt.  ijincaeter— bnproTemtnitf* iu  piiiiiiTyji^"  lu  ^  i 

AA  mult'Ai,  and  in  T  luilardnracter.     (A  cruninujut^tifdi  froL  j 

aiid  E.  Paynaud,  l}..»jh  ^.u,  n.Luce.l 
SI.  M   Poo1m»    Avenue-rwid,    K^'gentVpark— Lnprovementa   in    the    miwufactiire   of 

diHtriijr',  glut-tiine,  and  idciihol,  and  in  employing  the  producte  of  audi  manuffKtarr. 

I'A  commuidftLtiiin.]! 
Sd.  J.  D.  M.  Stirling,  LardieSi  Btitningtmin — ImprorementH  in  the  manofaetuiv  of 

iron. 
SKI.  A.  V.  Xcwton»  ChanM-iy  lane — ImpmrcmentM  in  the  coiMtracTtion  of  motife^povvr 

englnesi;  part  of  which  imprnvciineuLe  i^  alio  applicxible  to  the  im^JH^  of  j^tcn^ 

genundly,,    (A  commiuiimtiou,; 

tKitf/l  Janvarff  7. 
iS.  W.  K,  Nk-^wton,^  Chancery- lant^ — ItnpruTi-'d  iDOchinery  for  dyeing^  waalUi^  a^B*i 

bleaching  fabrics.     (A  cotMiuuiiJ<^tiiJO.: 
42.  N.  M.  Camlli^  GlaMgow— Improvements  in  the  manufacture  or  producticA  of  onui' 

mt^ntaJ  fahni::^, 
44,  U.  8.  Edwania.  Pariin — Improvemente  in  pTBt^iing  teitile  fabdca  or  aat«rlali  ffx 

the  parpoee  of  their  better  retabilug  colours  apjdied  to  tbem.     l  A  cranmunlcatirfn. 
Dnttd  January  9. 
4tf,  Zu  PeltitA^  Ftirdham,  near  Cfilrhe»ter — Impni^'ementii  in  thraflhingmM hioea. 
4W.  FL  Hunkkiid,  >ljinilj't»iter— liiiproVTmcnt*  in  the  method  of  r«<utU&tliig  bate  urolhrr 

coTcring*  for  tht>  hwid. 
JK>.  B>.  Howeou,  MiUiibwter^ljuprovemonta  In  »cTew.propeIkr8. 

Dftttd  Jartnary  10. 
6Z.  E.  Tyer,  Rhodes-terrare,  DaJAtim — linprovtrnfftite  In  giving  tignab  on  raUw^yw  bit 

electridily,  mid  In  inBtnimeutit  and  apparatui>  iimnccted  therewith. 
64.  A,  M.  E,  Liover,  E.  DacfTw,  au<i  0.  Vrrdtjau,  Paris — Iroproved   cumpaonda  to  lie 

xu^yd  in  dyiiiur. 
6r;,  !t*.v.  W    H    it...,iu,K    XI  .t  .M     T.......  .    ..     .    .v„  purfficaiian  of  gaa,  aiHl 

in  tbe  appli< 
68.  A.  Mitcij' 
m.  A-  Dreveij..,  i.u...,t.  -.i  ...  «  ,..>...:  .  j.m,    for  any  textile  or  flhma 

matter.     lA  cumtuunicatum  iiom  A.  Ai  ...  France,  t 

PATK^'T  APPLIED  FOE  WITH  roMi'LLTE  SPBCIFICATIOK 
S082.  C.  G.  S.honheerT,   €bi<miiiu,  Sojiaay— Imprurementa  in  bobblii  niachinn   — 
D«r.  SM>. 
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NEW  CORN  EXCHANGE,    LOUTH. 
{mth  an  Engramng,   PUde  XL) 

ris  only  a  few  mouths  i*inw  the  project  waa  oonoeived  of 
erecting-  an  E.xchant(e  in  the  important  agricnltural  town  of 
JLouihj  in  Lincolnshii*e;  and  it  is  mainly  hy  the  exertionii  of  a  few 
r-iftarited  Individ naln  that  this  object  has  lieen  sjieeiiily  acconi- 
flliBh«d.  The  capital  for  the  ptirpose  waa  raised  in  shares  of  11)/. 
eiichi  tlie  j^^ter  portion  being  held  by  the  dirt^ctors,  of  whom 
Charle#«  North,  Enq.,  nn  eminent  agriculturii*t,  residing  at  Sonth 
Thoresby,  near  Louth,  is  the  chuirman,  and  Robert  Norfolk,  Esq*, 
of  Ijuuth,  one  of  the  modt  influential  merchants  in  the  county,  is 
vice-i*hainnan* 

Th*^  building  bi  in  this  form,  L,  one  front  Iwing  120  feet  long, 
and  the  nide-front  !)0  feet;  tijt^J  height,  60  feet  Tlie  fa9ade  a 
persfiective  view  of  which  is  pven  in  Plate  XL,  is  executes!  in 
Ca«?n  stone,  of  the  modern  Italian  style  of  fttxdiiteeture,  c<:>nfliating 
of  three  st/jries,  dividetl  into  three  bays— the  lower  atorj-  by  raati- 
cated  pihwterB,  the  mi^hlle  story  by  three-quarter  Doric  coliinms; 
in  the  centre  c<imf«artnient  of  this  story  over  the  arched  entrance  ia 
a  niche  c^mtjiining  a  figtire  of  Ceres.  The  upper  story  is  divided 
by  d«>eply-f«kiieJled  pilasters,  surmounted  by  an  ennche<l  bold 
cantilev»2!r  cornice,  over  which  is  a  balustrade,  with  emblematical 
viaea  thereon.  The  liaseuient  story  consiBtii  of  extensive  wine 
and  porter  vanlt«,  and  t»ther  requisite  offices,  occupied  by  Messrs. 
I^as  and  Co.  On  each  side  of  the  principal  entrance  are 
onlees  ft»r  merchants,  from  which,  rising  by  a  broail  flight  of 
stone  «tep,  the  level  of  the  Exchange-itx7m  is  attained,  which  is 
entered  frum  a  8j>ai!io\iH  landing.  The  large  room,  shown  In  the 
annexed  engraving,  is  1 1  fl  tnet  fong,  37  fet^t  wide,  and  35  feet  high. 
The  whole  ai*ea  of  the  Exchange  is  cnvere<l  with  Hartley's  patent 
rongh  plate  gla>«,  arranged  in  the  ridge-artd -furrow  form,  sup- 
ported hy  enriched  beams  upon  Ijeautiful  krge  carved  corbels, 
modelled  by  Mr.  T.  W.  Wallis,  of  Ixmth. 


LAK<|C  ROOM,  lOIITB  uoms  itrnAjrQX. 


Over  the  front  offices  is  a  large  dining-nji>m,  35  feet  by  24  feet, 
with  bed-rooms  in  the  attic  story  for  the  accommcnlation  of  the 
adjoining  inn. 

Tlie  most  essential  points  (lighe,  ventilation,  &o.)  appear  to 
liave  Wij  well  c^msideml— the  form«-r  is  extnuiiilinjirilv  good. 
The  ilt.^ign  thn>ughoiit  is  chaste  and  original,  and  reflect^  ci-edit 
on  the  de*iigner,  Mr.  Pearson  Bellamy,  of  the  finn  of  Bellamy 
and  Hai'dy,  arclutects,  Linc«>lnaiid  Louth. 


4f*lV, 


Tlje  amount  of  the  txmtnict  for  tbe  building  is  25 1 ^)/.,  including 
CI/,  for  the  old  Town-hnlJ  building,  whi(-h  originally  stood  t.n 


this  site.     The  works  have  been  executed  by  the  contractor,  Mr. 
John  Levitt,  of  J^outh,  in  a  very  efficient  manner. 


New  StTt$U^On  the  loth   inst,   the  new  street  from  King 

^ ' " "'• *   '       '^^u  Bridge,  to  St.  Paul's  Churchyard  (through 

<  \imnioMs,  Old  C'hange,  &c.)  will  be  openeil. 
^   has    been   made    in    the    exteni?ion    of 
the  u\m\mg  to  Islington,  and  the  new  street 
I  ii^r  tj-athc  as  far  as  Cierkenwell  Gn*en 
- 1  i       On  the  8uiTey  i*ide  of  the  Thames, 
-  ,  iiJ':-   11*  lii   the  end  of  Stamfonl-street,  Black- 

friiir*'road,  thnmgh  tiie  boiv^ugh  of  South wark  to  High-street, 
near  the  London  Bridge  railway  tenninus,  is  about  to  be 
oonstindct^vL 

No.  S4a— Vol,  XVIL— M.iRCK,  1854. 


ug  the  eriMi  i  r 
.new  street,  ext* n 


ORDNANCE  SURVEY   OF  SCOTLAND. 

As  the  battle  of  the  scales  has  not  yet  been  fought  out,  so  hx 
a«  we  are  aware,  the  papers  upon  the  subject  not  having  been 
made  public,  an  opportunity  presents  itself  for  examining  some- 
what in  detail  the  much-conteated  but  little  understood  subject  of 
con  tcmr-l  e  veil  ing. 

Ctintouring  appears  to  be  a  life^ind-death  struggle  with  the 
Ordnance  Survey  authorities,  as  at  present  Gmatitu ted,  »Shtiuld 
this  meehanical  system  of  obtaining  the  liasis  or  grtiuod  work  for 
hill-flhading  the  reduced  maps  be  abandoned,  thciy  will  be  driven 
to  the  necessity  of  employing  "men  who  can  think  aiid  uct  iind 
use  discretion."  What  a  learftd  alternative,  in  an  age  when 
thought  is  beginning  to  develope  itsell'to  such  an  extent  that  even 
official  dicta  can  no  longer  keep  it  confined  lUider  the  rubbish  of 
iguorant^e,  the  accumulation  of  bygtme  ages,  and  when  the  wis© 
are  directing  the  expanding  thoughtjs,  the  rising  geniuM  of  the 
age,  into  new  and  more  profitable  channels,  and  bringing  the 
action  of  mind  more  directly  into  contact  with  the  multitariouB 
avocations  tif  daily  life. 

Before  entering  fully  into  tiie  subject,  it  may  be  as  well  to 
explain  what  is  really  meant  by  contour-levelling,  and  how  the 
operation  is  performed. 

A  very  clcir  and  distinct  idea  may  be  formed  by  supposing  a 
model  of  a  district  of  country  to  be  constructed  to  a  natural  scale 
(that  is,  having  the  horizontal  and  vertical  scales  equal),  exhibits 
ing  all  the  undulations  and  irregularities  of  surface  as  they  exist 
in  natui*©.  Suppoee  this  model  Ui  be  placed  in  a  water-tight  liox^ 
to  the  side  of  which  let  a  scale  be  attached,  standing  vertically, 
and  gi'aduated  ti>  correspond  udth  the  scale  at  which  the  model 
hfts  been  constnicted,  and  let  the  atero  of  the  scale  ci>rresjM>nd  to 
the  hori»r»ntal  kise  or  datum  plane  upon  which  the  model  has 
been  constructed. 

J^t  w^der  be  now  f>oiired  into  the  box  until  it  reaches  any 
given  height  u|>on  tlie  scale  (say  ^b  feet),  and  di"aw  a  line  ar<:)und 
the  model  ooiTespc»nding  with  the  surface  of  Llie  water.  This 
line  will  be  pandlel  to  the  datum  plane  upctn  which  the  model 
has  been  constructed,  and  will  represent  the  tir«t  contour  line. 


By  the  same  proce,ss,  any  number  of  pandlel  lines  may  be  drjiwn 

lodel, 
other. 


upon  the  model,  and  at  any  required  vertical  distance  from  each 


Tlie  itvnter  being  removed,  the  model  will  exhibit  a  number  of 
lines  or  planes,  aUpazallel  to  each  other  and  to  the  datum  plane 
of  the  mullel. 

It  will  be  olj^ierved,  that  if  those  Unas  art  pn>fected  to  the 
phine  of  the  datum — which  would  neeessarily  be  the  ca.'ie  in 
nrder  t^>  represent  the  contour  lines  upon  a  plan — tht*  horisfontal 
distances  between  them  would  diti'er  materially,  iw»«»rdiDg  to  the 
nature  of  the  ground;  the  flatter  the  ground  the  grt^ater  the 
diat/mt^,  and  the  steeper  tlie  ground  the  less  the  distance,  would 
be  between  the  contour  lines  upon  the  map. 

It  is  essential  that  a  seric!a  of  levels,  extending  over  a  whole 
country,  such,  for  example,  as  Ii-eland  or  Great  Britain,  shouhl 
all  proceed  fi^om  one  tixed  {-toint  in  each  case,  otherwise  it  is 
usele.HH  to  expect  nnjihing  but  confusion,  and  tlie  natural  con- 
comitant, "Revision" 

As  tliei*e  is  no  fixed  natural  datum  plane  to  which  all  le^vels 
can  be  referre<l,  a  single  ihUum  point  should  be  ad«»plwl,  umi  tliin 
point  may  conveniently  be  chosen  as  near  ajs  fH>s5jible  to  thfr  best 
natund  datum  plane.  In  the  case  of  Ireland,  for  example,  the 
h>w  water,  even  if  accwatelv  ascertain  erl  at  a  gi^at  n  tun  her  of 
points  round  the  coast,  would  not  afford  a  natural  datum  from 
which  a  considerable  number  of  starting  or  initial  point>i  could 
be  ado])t(^l,  and  ch>Hing-in  in  the  interior  of  the  work,  as  these 
points  would  differ  several  feet  frctm  a  true  datum  phvne^  an«l 
thvi^  wiHilil  be  no  meiuis  of  asceiiaining  the  ."unount  of  this  dif- 
ference. This  would  also  be  the  case  if  the  high  w^t^r  at  several 
points  were  used  as  Btiirting-pointa;  but  the  mcaij  of  high  and 
tow  water,  if  acennitely  ascei-tained  at  seveml  points  round  the 
coast,  would  l:>e  much  nearer  to  a  true  datum  plane  than  either 
the  low  or  tlie  high  water.  It  would  still  however  l>e  extremelv 
injudicious  to  make  \\m  <»f  several  initial  f>ointa,  even  although 
based  upon  the  most  cai^ful  tidal  observatioUBj  for  the  Kime  scries 
of  levels,  inasmuch  as  one  extremely  useful  ppi>blem  to  l^e  .S"  fived  by 
these  levels  would  lie  to  ascertain  accurately  the  relative  height 
of  high,  of  low,  and  of  mean  tides  in  all  the  harboui-s,  estuaries^ 
and  numerous  indentations  round  the  whole  coast.  It  woidil,  in 
fact,  be  assuming  as  correct  one  important  problem  to  be  iiolved 
by  the  levels. 
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A  reference  to  tlie  "Report  firom  the  Solect  Committee  on  the 
Map  of  Ireland,  1853,"  will  show  how  tJiese  imjwrtant  mAtters 
have  been  attended  to. 

Sir  J.  M*Neill,  who  is  an  nneompr^iniaijQg  advocate  of  the 
Ordnance  Bix-inch  map,  ami  of  contouring,  states,  in  answer  to 
Question  78,  that  the  figures  would  be  all  above  Uie  datum  ^*i/^ 
there  teere  one  datum  line  eslabluhed,'' 

79.  "  Do  not  the  tigiire»  indicate  the  altitudes  of  the  diflerent 
trigonometrical  Btationa  of  obaen^ation  r — "Some  are  put  in  by 
levels,  1  believe;  I  believe  the  datum  line  is  not  uniform 
throughout." 

Capt  Gt>8aett  was  Rpplied  to  in  this  dilemma,  who  does  not 
much  mend  tlie  matter;  for,  in  answer  t^  Questinn  m^  he  atatea, 
that  **  Wlien  the  Hurvey  was  in  Ut  infancy^  the  tjuljjeiit  htul  not 
received  the  same  experience  which  has  aiuoe  dictated  uniformity 
throughout" 

This  anawer  suggests  very  important  inquiries,  wliich  lie  at 
the  very  root  of  the  expenditure  of  vast  suma  of  public  monuy  in 
the  production  of  imperfect,  or  rsither  erroneous  puVilic  docu- 
ments. If  the  diiratittn  of  thm  helpk'As,  infantile  state  of  thingB 
IB  to  be  estimated  by  the  length  of  time  during  which  the  alti- 
tudes placed  upon  the  engraved  mnps  wei-e  derived  from  luigxilar 
meaaurements^  depending  upon  (uimeroua  ill-tlefined,  low-water 
atarting-pointa  not  in  the  same  datum  pltine,  we  must  conclude 
that  the  aurvey  wtis  in  its  inftincy  at  leii^t  twelve  or  fifteen  years 
a^;er  its  commencement — abtnit  tliree-fourtlia  of  its  entii-^  exiatt- 
ence,  and  wn^  then  only  rescued  from  this  helpless  condition  by 
Professor  Aii'y* 

8L  "la  not  the  datum  point  for  the  altitudes  which  have  been 
placed  upon  the  six-inch  map  the  siune  for  every  f>art  of  Ire- 
Jjmd  f ' — **No,  not  precisely;  we  have  improved  upon  the  map  an 

rrt  went  by:  at  first  many  of  the  altitudes  were  obtoiiied  only 
vertical  angles;  we  now  make  use  of  the  levelling  upon  which 
Profeaaor  Airy^a  tidal  cak'uliitions  are  founded.  All  our  retfi^ons 
of  the  map  will  be  relative  to  one  datum  plane  " 

It  is  not  quite  clear  firom  this  answer  wiether  the  whole  of  the 
levels  exhibited!  on  the  six-inch  map  of  Ireland  at  the  period  of 
its  complelifjn  in  1846,  must  be  replaced  by  an  eiith-e  new  set  of 
levels  which  shall  refer  to  one  datum  plane,  or  whether  there  are 
4ome  portions  of  the  original  maps  ^itli  the  levels  referred  to  the 
new  dutuin. 

Ought  there  not  be  some  effort  ma^le  on  the  part  of  the  govern^ 
meat  to  fix  the  meaning  of  this  mysterious  t^jrm,  **i?m*io»,"  as 
made  use  of  by  the  Ordiiance  Sui'vey  authorities  I  It  is  doubtless 
frequently  employed  to  mean  an  entire  new  survey,  or  an  entire 
new  aet  of  levels,  ns  the  case  may  be. 

Whatever  claim  to  indulgence  the  Irish  survey  authorities  may 
have  with  respect  to  a  Btat4a  of  infancy y  childhood,  and  incipient 
manhood  in  the  production  of  a  detailed  survey  for  civil  purp<>ftt*.s» 
they  can  have  no  claim  to  the  same  indulgence  in  rt^fei-ence  to  the 
trigonometrical  points  and  tlie  levels  with  whicli  they  ninat  have 
been  familial^  for  forty  or  fifty  yeara  before  the  aurvey  of  Ireland 
L-ommeneed.  These  ought  the  reft  >re  to  have  heeu  perfect  from 
the  commencement,  and  without  callmg  in  this  much-abuticd 
term,  ^^Mevimon** 

The  accompanying  engraving  will  sufficiently  explain  to  our 
scientific  readers  the  mode  in  which  contour-levelling  is  per- 
formed. In  order  that  the  contour  lines  shall  be  sm'veyed  and 
laid  down  upon  a  maj*  with  the  same  degree  of  accuracy  with 
which  the  details  of  the  map  itself  have  been  laid  down,  it  ia 
necessary  that  the  principd  linej*  of  the  triangles  forming  the  tri- 
goQome^cal  baiiis  of  the  survey  shall  be  laid  out  ami  chained,  to 
fix  the  aeversJ  points  where  the  contour  hues  cross  the  lines  of 
the  triangle.  But  aa  this  would  entail  a  second  laying  out  and  a 
seoond  measurement  of  these  Lines,  the  detailed  sur\%»y  and  the 
contouring  should  be  combined  (when  the  above  accuracy  is  con- 
sidered essential)  into  one  and  the  same  operation.  In  the 
triangle  ABC,  the  altitude  of  the  trigonometricaJ  points  A,  and 
C,  having  been  obtained  from  a  system  of  accurate  bench  marks, 
derived  from  the  initial  starting  or  datum  point,  the  lines  A  B, 
and  C  B,  are  laid  out,  chained,  and  levelled,  and  pickets  driven 
into  the  ground  at  the  points  lift,  14<>,  mid  1(1%  where  these  lines 
ai^  GTOMed  by  the  contour  lines,  and  such  other  mark^  made  as 
may  be  neceaaary  for  the  survey  of  the  detail  to  be  shown  on  the 
map. 

In  commencing  the  contour-levelling  at  the  point  115,  on  the 
line  A  B,  the  spirit-level  is  phusetl  in  the  mo«?t  convenient  position 
to  level  along  the  line  a  he,  &c.;  the  staff  is  held  upon  the  picket 
lljl^  which  beoomee  the  back  station;  the  height  is  then  read  otf 


and  the  staff  is  carried  along  the  ground  to  the  poiote  a,  h,  < 
which  give  the  same  re-'iding  on  the  staff  as  the  liack  station,  i 
which  points  are  oonse^iueutly  in  the  same  datum  plane.  TheM 
points  are  marked  by  pickets  or  by  ma^ks  cut  h^tii  th»^  ground  so 
as  to  be  easily  diaeovei-ed  in  subsequently  sui  m.  When 

as  many  points  liave  been  fixed  as  can  convt  i;  tixed  froni 

one  position  of  the  instrument,  a  forward  statiou  is  selected, 
which  will  liecome  the  liaek  station  when  the  instrumexit  \m/t 
been  carried  forvmLi\l  to  another  position;  and  the  same  proces 
will  \)e  carried  on  until  the  contour  bne  is  closed  upon  the  poim 
1 15  on  the  line  C  B,  and  the  accuracy  of  this  close  will  be  a  test 
of  the  accuracy  of  the  contour  lin^  from  the  point  of  statttng. 


/ 


•^ 


^ 


In  the  Rfime  manner,  commencing  at  thfi  points  140,  165,  on 
the  line  A  B,  and  closing  on  the  corresponding  points  on  the  line 
V  B,  the  three  contour  lines  included  in  the  trifiiigk*  ABC,  wiU^ 
be  completed;  and  if  these  lines  are  surveyed  and  plotted  on  i 
originiJ  plan  in  connei:tion  with  the  details  of  the  map,  1 
contour  lines  will  possess  the  same  degree  of  accuracy  as  1 
several  matt-ei-a  exhibited  on  the  map  itself 

Wlien,  however,  the  contouring  is  carried  on  after  the  pnblicfi- 
tion  of  the  map,  which  Is  the  axse  on  the  Oninance  Survey  '"f 
Ii'eland,  and  when  it  would  be  too  expensive  to  re-lay  out  the 
lines  of  the  several  triangles,  the  follo^ving  process  is  adopteil. 
From  the  bench-mark  105  at  D,  a  line  of  levels  is  carried  1 
the  trigonometrical  station  E,  and  thence  to  the  bench-marft  i 
These  fines  must  be  chained,  in  order  that  the  levellefl  points  i 
he  plott4id  on  the  plan,  and  pickets  are  driven  into  the  ground 
1 15,  140,  and  105  on  the  line  D  E,  and  alsii  at  corresponding  points 
of  altitude  on  the  lino  EF,  when  confiflence  c^m  Ite  placed  m  ^^' 
party  oontonring,  but  if  not,  the  check  points  are  placed  on  i 
line  E  F,  at  some  distance  from  the  point  at  which  the  oontoup 
line  would  strike. 

Commencing  the  contouring  at  the  point  115  on  the  line  D  [ 
and  proceeding  along  the  line  1,  2,  11,  4,  &c.,  as  above  descrih 
and  paasiug  along  the  same  line  to  the  point  0,  on  tlie  line  E  F, 
w^  if  the  more  accurate  prf»ceBs  df'gcril>ed  in  reference    to   the 
triangle  A  B  C,  did  not  exist  on  the  diagran^.  When  the  contou 
leveller  Ijils  his  check-points  given  hira,  ho  would  ascertain 
closing  at  the  point  O,  U'  his  work  was  correct;  but  if  the  cherli 
points  are  retainetl,  he  must  level  to  tlie  point  F,  and  send    _ 
height  which  he  makes  the  point  O  alcove  the  p<jint  F,  to  th 
keeper  of  his  conscience  at  a  considerable  dist/moe,  who  infer 
him  of  the  state  of  his  work,  which,  if  satisfactory,   he 
procee«l  b>  sur\^ey. 

From  this  v»^ry  bri^^f  and  imperfe<?t  d'^'^^^^it^^i'^T^^  those  who  are 
atipiAintcd  'W'ith   hovelling  vnl]  easily  1  the  process  of 

otmtouriug  and  the  manner  in  which  it  i  I.    In  aurveyit] 

the  contour  lin^s  thus  markerl  out  upon  the  ground  after  the  mn 
has  been  completed,  the  survey  h  made  to  depend  upon  angles  i 
fences,  buildings,  or  any  convenient  object  on  the  map.  In  mo 


THE  CIVIL  ENGINEER  AND  ARCHITECT'S  JOURNAL. 


83 


UoML  4ifititGti  wheiis  .iliore  are  no  details  upon  wliiob  to  Wise  tJie 
»iirv«*y^  traversing  must  be  rMorteii  to. 

It  miwt  be  obviousi  thiit  to  contour  accurately  through  denne 
woodS)  ov<*r  Bt.eep  prt^cipieen,  through  demesinefl  nnd  pleaj»ura 
grocuids  with  high  walld  lunl  other  olieitructions*,  iti  all  but  imprno* 
Uo&bte:  and  to  attempt  contouriug  in  a  town  where  the  levels  can 
onlv  be  phuxnl  ujH>n  the  stitets  and  the  inteimeiliate  poitiouB 
I  pure  absur<lity  and  c-alculated  to  misleacL 
i)t  to  ^f^t  at  the  exact  oust  of  contouring  as  executed 
^  'r.iuan«x%  is  in  rwilitv  to  8*»arch  for  knowledge  unrler 
dii}icuiti«?iiL  In  the  Ke^xjrt  ot  the  Committee  on  the  OrdnancH 
Survey  (8ci>tlan«i),  i>Kgeia  23t>-^31j  CupU  Yollaiid  distingiualjea 
between  what  he  aifls  **  Inatrument*d  Contourti"  which  *'  would 
be  run  at  2-%  m,  75,  1()0,  loO,  2{K\  250,  3(XJ,  350,  4UU,  500,  mj, 
800,  liXK»,  1^X1,  UXJ<>fect(in  aJtihide),audincrea«eftby40l>abt7ve 
tbat  linait;'*  and  Im^Iow  \200  feet,  tlie  contours  at  every  interme^ 
diato  ^  feet  not  nhuwn  by  the  instrumental  lines  are  what  are 
termed  **  Sketcli  Contours,"  run  with  a  watei'-level  in  lieu  of  a 
apirit-iev^L 

It  ia  dii£cult  to  aooount  for  the  circumBtanoe  of  ao  very 
imperfect  an  iiibtrument  na  a  "  water^ver  Ijein^  eniphiyed  by  the 
Oiuoance  in  the  execution  of  a  national  sun^ey.  (3ne  of  the 
greftt  boasts  of  tljc  Uiilnanee  ovei'  Civil  Sui-veyors,  has  been  the 
pwgcaaion  of  Hn])erior  iiiBti'umenta,  but  tlila  superiority  can  no 
longer  be  claimed  n£ier  the  adoption  of  a  miaemble  make-ahifb 
inatrument  such  as  that  deacribed  by  Capt  Yoli'md,  who  states— 
**  SuppM.iae  my  bwlv  to  represent  the  Htaud  of  the  instrument,  and 
my  twu  tarns  held  in  a  ht>rizonlal  p>»itian,  a  hollow  tube  passing 
from  one  elbow  to  the  other  cUmjw,  and  the  handa  to  represent 
two  phijJa  or  lK>ttles,  and  theae  being  filled  with  water,  that 
oonatituteB  a  i**iitt  r  livil  " 

It  ia  auL*sequ»  i  t ed  that  this  instrument  "  will  not  give 

the  sttme  df^-et  '  v  aa  the  spirit-level  wUl  do,  because  in 

the  one  ca^^e  it  i^  tviui  by  telescopic  sight,  and  in  the  other  it  is 
not."  But  if  the  sjime  degn?e  ot  accuracy  cannot  be  attained  by 
^^lllijB  imjjejfect  instrument,  why  in  the  name  of  common-nenjie 
Hgjpake  Uiie  of  it  at  all^ — for  anything  introduceii  upon  a  niapoA 
^^bta  for  LmptiHant  ult+^rior  openitiunsi,  not  having  even  the  pre- 
^^^■106  of  lietng  aiv^itate,  had  much  l>etter  not  1»e  mtj(N>duced  at 
^^S^  and  it  ia  well  known  to  piTurtical  leveUera  that  if  even  minute 
errors  are  permitted  to  e3tii*t  in  a  series  of  levels,  tljere  can  be  no 
certainty  aa  to  what  extent  the  erT»)r8  may  run,  nor  can  any 
confidence  Ije  pLu.ed  in  »uch  <iperutiona. 

lii  t1;    .  of  the  rc]Ku't  above  i-efeiTed  to,  Capt  Yolland 

fttates  -^i  of  contouring  to  be  4^.  per  wpiai'e  mile,  or  10#» 

p»r  I'  niaking  no  dibtinction  not  ween  what  he  cjdla 

ill  irit  levelling  and   inBtrumental  water-levelling. 

II  ihiit  the  f«4viug  of  e\pense  if  the  water-level 
if  I  1  a^mtonr  lines  were  omitted,  woulil  be  abi>ut  Kr.  per 
9*1'  With  this  data  iis  to  cost,  we  muat  be  sati^(fied  for 
the  prf4*ent,  and  endeavour  by  an  iiufWArtial  analyaia  to  work 
out  tlxe  inc>8t  aocorate  resulta  which  this  data  will  enable  us  to 
MTive  at, 

Sh»»#^t  147  of  the  six-inch  man  of  Yorkshire,  which  being  an 

in  sheet,    emVuiitics  only   14  square  miles  of  country, 

t-  admeasurement  about  (Jo  lineid  miles  i»f  instrumental, 

Bti  jkh-iH  453  lineal  miles  of  water-level  pontt»iiry,  making  a  total 

'  518  lineal  miles,  equal  to  lil  Hne^  iniles  per  square  mile  in  an 
iven^ce  uf  14  milen.  This  at  h^,  per  iiueal  mile,  lunoimtM  to  the 
gum  of  \bl,  10*.  pir  aquare  mile.  But  the  water-level  interpo 
j-i^.s.i  ....,.+. ..,,^  M,,  .,,,  +  t..  .i....t  :i2  Jinml  miles  per  s^iuai-e  mile, 
at  V  per  W-|aare  niile  would  l>e  saved, 

n.  ,,    .;.  :    :      o^i  miles  of  interjK>late«l  conUmr 

III  ,  or  At  the  rjite  ot  lid.  fter  lineiU  mile;  and  as  this 
di«i  !  1  tjiiwt  l>e  twice  walkeil  over,  once  for  levelling,  and  onoe 
for  mirvH>ying,  the  mere  field  opemtion  will  be  reduced  to  H<1 
per  line;U  mile. 

This  18  certiviidy  a  rh^:»p  age,   but  we  think  it  will  be  difficult 

to  rew^ncile  tliis  rMhiiKde  uith  tJie  facts  of  the  carto^  if  these  facts 

could   l»e  fairly  got  at      I  jet  u«  imagiue  the  cheapest  TK3«aible 

"hnman  nmchine*^  in  tltp  shape  of  a  Hurveyor,  -with  the  cheapiest 

p.       '  '  '  tie  in  the  aliape  of  a  *' watt'.rdeveV  and 

:  the   imfwrtant  operatinn  of  contour 

11  of  idealising  1*.  6</.  pr 

r  eiu:h  uf  the  laboiirenri, 

-ijut  .1  vij  >  I  MJ.iN  f_  in»    iiij    i!M   riMti'uring  the  price  of  pro- 

visioCM, — we  tind   th.Lt  tin    farty  nmist  levf  I  or  survey  2t^  Une^d 

aiiJet  per  dicsm*   But  by  deiilintf  evtm  thus  libendiy  with  the  tield 

pftrtiea,  thers  would  be  nu thing  allowed  for  plotting  the  8tirve)r 


of  the  contours,  for  field  examination  by  a  superior  party,  for 
Jixuig  the  numen>u8  levelled  starting-pcants  and  the  r\  ^ta 

to  viima  upon,  or  for  the  loss  of  time,  which  must  l»e  -  Je 

lu  sending  to  a  diatant  head-tiuaiieT  office  to  ascei-titui  li  the 
wtprk  cl using  upon  tlie  various  cneck-pointa  are  satisfactory'*  The 
superior  snperintendence^  and  many  other  obvious  contingencies, 
are  al^so  unprovided  for. 

But  let  us  tiike  another  example,  which  proves  more  favourable 
to  the  above  estimates.  Sheet  1/51  of  Yorkshire,  being  a  oom- 
plote  Mheet,  contains  24  square  miles  of  C4;tuutry:  a  portion  of 
this  sheet  lias  the  contours  at  a  fair  average  diatitnce  from  each 
other,  but  a  eonsidendjle  portion  being  abiive  the  12tX>  feet  contour 
line,  wheie  tbe  number  of  cordi»nrs  rajiidly  decrease,  this  sheet, 
Lks  a  whfde,  may  lie  considered  to  give  a  minimum  quantity  of 
c<jntour  lines.  This  sheet  contains  oy  admeasurement,  97  lineal 
miles  of  instniniental  iuid  54(>Uueal  mile*  of  water-level  contours, 
making  in  all  637  lineal  miles  in  24  square  mUes,  or  about  27 
lineal  miles  per  square  mile  upon  an  avenige  of  24  square  milea 
of  eountry.  Thia,  at  10s.  per  lineal  mile,  u^l  amount  to  13/.  lOf. 
per  square  mile,  and  that  on  a  lai^  average  of  country. 

Any  one  acquainted  with  the  process  of  contour  levelling,  as 
above  described,  must  admit  that  lOt.  per  lineal  mile  is  a  very 
low  estimate,  and  we  are  therefore  driven  to  the  concliiaion,  that 
either  the  amount  of  4/.  per  square  mile  must  be  greatly  increased, 
or  the  quantity  of  contouring  must  be  limited  to  8  lineid  miles 
per  square  mile.  This  amount  of  contouring  in  an  undulating 
country,  such  for  example  as  Ireland  an<l  Scotland  and  the 
northern  counties  nf  Euglaud,  would  seldom  funuunttc*  more  than 
two  or  three  jiandlel  oontoura  in  each  square  mile,  which  would 
be  altocjether  inailequate  to  deveJope  the  features  or  physical 
relief  of  the  country',  or  to  afford  any  considerable  aaaiHtance 
in  the  jn"osecutian  of  engineering  works  or  of  agricultural 
imp  ro  vementa. 

The  advncat«i  of  contouring,  and  indeed  the  Committee  on  the 
"Map  of  Irehoid,"  apj>eai'  t4»  think  that  a  contoureti  map  would 
enable  an  engineer  to  lay  out  a  railway  or  other  engineering  work 
in  his  otiice,  as  if  there  were  no  point  of  imi>ortAnoe  to  be 
att^iuded  t^>  but  that  of  levels;  and  seem  t<^  fancy  that  a  maj) 
which  would  enable  an  engineer  to  do  very  imperfectly  in  las 
office  what  he  could  only  execute  perfectly  by  a  cai"eful  study  of 
the  grt^imd  in  walking  over  it,  would  be  a  very  great  saving  t*i 
the  country.  Poor,  deluded,  weU-meaiung  mortals  I  as  if  engineers 
charged  for  their  various  o}>erations  in  proportion  to  the  length 
of  time  in  which  they  are  occupied  upK>n  them.  l£  a  surgeon 
amputated  a  limb  succe.8S^]y  in  tun  minutes,  and  another  hacked 
away  without  ultimate  success  for  two  or  tliree  hoin-s,  accoi*ding 
to  these  sageii,  the  latter  kb^jrious  inciividonl  would  be  entitleti  to 
a  rewfini  m  projK»rtion  tc*  the  time  occupied  and  not  to  the  quality 
of  the  wt»rk  perfonned. 

Bv  a  ttareful  examination  of  the  contour  lines  on  Sheet  151, 
Yorkshu'e,  it  vrill  be  ubsei'\'ed  that  the  instrumental  lines  show 
numerous  aliarp  salient  pointy  giving  a  rugged  tingular  apfieAr- 
ance  to  the  ground,  which  nature  never  exnibits  unless  in  the 
most  sterile  regions  where  the  rock  formations  crop  out  to  the 
surface:  but  wherever  the  sui-tlfioe  Is  covered  over  with  vegetiible 
earth  and  venlure,  the  protruding  angles  of  the  bare  skeleton  are 
rounded  oif  into  the  moat  pleasing  undulations. 

The  water-level  contours  exliibit  no  such  unnatiural  angles,  and 
are  so  far  prefenible  U>  the  instrumental  contours.  It  will  alsri 
lie  *>twcr\*  d  that  the  cont<jUJ*  lines  paaa  over  abnipt  precipices, 
wliicli  ai^  brought  out  by  ehatling,  without  deviating  in  the 
slightest  degree  from  the  symmetrical  form  aasumeti  on  each  side 
of  the  precipice,  which  is  a  self-evident  proof  of  error.  This 
sheet  niso  coutaius  several  Iftrge  patches  of  woodhind  through 
which  the  eontoure  are  carried  with  a  great  amount  of  uniformity 
and  frwdom,  e\idently  at  the  discretion  of  tlie  draughtsman,  aa  It 
would  be  impossible  to  contour  accurately  through  a  wood 
without  ilestroying  a  great  portion  of  it. 

One  most  renuirkable  circumstance  connected  with  this  sheet 
of  the  six-incli  mup,  is  the  fact  that  by  as  careful  an  estimate  as 
am  be  lurived  at  i»ithout  the  field  notes,  of  every  featui'e  upon 
the  mail  which  has  Iieen  surveyed,  the  avei'age  of  the  whole  sheet 
gives  at K>ut  12  liueid  miles  of  sundering  t?  every  square  mile 
of  areji,  wliilst  the  amount  of  contouring  i«  27  linefd  mile^  per 
square  mile;  and  as  contouring  must  first  be  levelle<l  and  then 
Bur\'eyed,  the  actual  amount  of  work  would  be  f>4  lineal  miles  of 
coiiti>uriog,  as  ci>mt>ared  tc*  12  lineal  miles  of  detailed  sui'vey. 
There  is,  tiierefore,  more  than  four  times  as  much  contouring 
work  upon  the  plan  oa  there  is  of  eveiT*  description  of  detailed 
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wtavej;  and  otmeequentlj,  if  a  sanare  mile  of  contotmng  can  be 
executed  for  4/.,  a  square  mik  of  detailed  survey  can  "be 
executed  for  IL  per  square  mile,  being  about  ftlis  of  a  penny  per 
acre. — These  few  rough  ootoa  may  amuae  and  perhaps  edify  our 
peadere  until  the  pi\)miAed  Treaaiwy  papers  appear. 


THE  AQUEBUCTS   OF  CONSTAKTINOPLE* 

Ab  water  la  the  only  beverage  generally  tiaed  by  the  Turks* 
and  as  moreover  the  Koran  preacribea  seven  ablutiouB  of  the 
body  every  day,  aqueducts  and  foimtains  are  objects  of  an  almost 
religioiLs  Waring  in  the  East.  Their  number  in  the  towns  and 
along  tlie  madflidea  is  conetantly  increaaing,  and  water  is  often 
brought  Ui  them  from  great  distanoee.  They  have^  of  late  years, 
bet?D  built  ill  a  somewhat  better  style  than  formerly^  and  are 
alway3  i>leaaing  on  account  of  their  great  utility. 

The  chief  sources  which  supply  the  consumption  of  Constaju- 
iinople  lujd  ita  suburbe  on  this  side  of  the  harbour  ai'e  situate  on 
the  outrunners  of  the  Balkan  {H«mti8)  mountains,  which  tenni- 
nate  on  the  Canal  of  the  Black  Sea  near  the  castles  of  the  Dar- 
danellea  The  height  of  these  mountains,  at  the  spot  where  the 
sources  are  aitnate,  is  about  600  feet,  the  distance  ^m  Constan- 
tinople three  miles,  and  from  the  shores  of  the  Black  Sea  tbree> 
quarters  of  a  mile.  The  slopes  of  tbis  moimtain  are  covered 
with  tine  forests  of  oak  smd  chesnuta  on  the  aide  to^iird^  Ccm- 
stantinojile,  and  are  very  rich  in  sources  of  pui-e  water.  The 
slope  towainiH  the  E\Lxine  mufft  have  been  once  similarly  wooded, 
but  ia  now  quite  naked.  On  the  former  side,  near  tlie  village  of 
Belgnul,  moHt  stringent  reffulationa  for  the  preservation  of  the 
timber,  kc.  are  in  force,  and  for  not  obatnicting  the  flow  of  thefie 
rooflt  valuable  springs. 

The  lateral  mountain  chains,  on  wtich  Constantinople  is  built, 
divide  the  western  valley  of  freah  water  frtim  the  Sen,  of  Mtir- 
mora,  and  end  at  the  point  of  the  Seraglio.  Tliis  cihatn  of  moun- 
taiud  has  one  plateau  and  two  slopea,  and  on  both  thene  deep  and 
extensive  plains.  It  was  from  the  position  of  these  three  slopes 
and  the  ?iituatiou  of  Constantiuople,  that  three  sjijtems  of  water 
ermduita  have  Ijeen  established.  Part  of  the  supply  has  also  been 
derived  fr(im  IXshebedahe-Kioi,  which  unites  itai.4f  \^ith  t)iat  of 
Aliltt-i^^-liLini  nljout  ll  mile  from  the  Justinian  Aquefluct.  The 
situation  of  the  Tuikish  cjipital  demanded,  moreover,  that  the 
watei*s  were  t*)  be  taken  up  as  high  as  p<:>8ajble,  that  they  might 
lie  conveytxl,  at  the  minimum  exxiense,  to  the  different  points  of 
distribution.  Another  feature  in  this  hydi-aullc  pix>blem  to  be 
solved  was,  to  find  on  the  water-shetl  in  the  direction  of  the  great 
Bend  (reservoir)  from  Beigra^l  Ut  the  Takssim  of  Egri-Kapu,  a 
point,  wliich  was  situate  on  tbe  inch'ne  required  for  the  flow  of 
the  water,— a  f>oiiit,  to  which  lx>th  the  waters  of  the  valley  of 
Belgrad  and  Aiwat-Bendi  eouhl  be  conducted,  and  whence  it 
cuuui  l»e  brought  to  the  Takssim  of  Egri-Kapu.  Tliia  object  was 
4chieve<^l  by  the  coustruction  of  a  reservoir  of  circular  form 
(Bash-Hawus),  situated  m  the  embouchure  of  a  small  valley 
ilo|'>iug  towanis  the  Alibeg-Kioi  valley.  The  valley  of  Pyrgoe 
w«B  erasaed  by  means  of  an  iiqueduct  called  the  long  one,  extend- 
ing Uy  2000  ieet.  The  waters  of  Belgrad  stream  forth  at  the  end 
of  the  valley  fr*:nn  three  sources;  they  soon,  however,  unite,  and 
&1]  into  a  very  handsomely  built  reservoir.  Tlie  little  valley  of 
Paaba-Deressi  luis  also  its  reservoir  and  aqueduct,  Tw*o  other 
•queiluets  take  u|>  the  waters  of  the  Belgrad  and  Aiwat-Bendi, 
and  ctMiduct  it  to  the  Bash-Hawus  of  Pyrgos,  A  third  conduit, 
wliich  starts  fn>m  the  wime  Bash-Hawu.s,  brings  these  united 
•ireama  ti>  the  heights  of  the  Alilieg^Kioi  valley,  where  they  are 
carrieti  over  to  the  Aqueduct  of  Justinian.  Tlie  latter  is  a  suj^e- 
rior  wnrk  of  hydraulic  architecture,  and  undoubtedly  the  finest 
left  lis  frtJin  the  middle  ages. 

The  Takssim  at  Banari  is  connected  with  the  Aqueduct  of 
Valcna;  it  lt*»s  53  feet  lielow  the  upper  part  of  the  bitter,  conse- 
quently these  two  aqueducts  belong  t<i  two  quite  different  syBtenjs. 
Most  writers,  amongst  whom  is  CTvllins,  whohasljeen  continually 
eopietj,  asHert  that  the  Aqueduct  of  Valena  receives  tlie  water 
Ci>ming  frr»m  Belgrad,  whicn  ih  erroneous. 

The  Takssim  of  StA.  Sophia  fumtshea  the  seraglio  of  the 
Stiltan  with  wrtt<T.  After  the  stream  has  pojssed  underaeath  the 
H6tel  of  the  Mint,  it  fills  a  cistern  in  one  of  the  c<jurta  of  tlie 
Harem,  whence  it  is  raised  by  what  is  here  called  a  "Norin," 
fyad  then  dJurbarges  itself  at  Tap-Kapussi  in  a  basin,  which  is 


said  to  be  170  feet  long  and  150  feet  broad,  and  on  wiiich  pii^^  a 

boat  for  the  private  recreation  of  the  Sultan. 

These  various  streams  are  carried  to  the  metropolis  tkftmgk  a 
number  of  aqueducts,  of  which  the  following  may  be  uumtkimL 
The  CV(M:»ked  Aqueduct,  the  Long  Aqueduct,  and  tlkat  aC  JMi> 
nian,  are  situate  near  the  village  of  Pyrgosr  Tb"*"  "^^^  ^^'•^t 
an  equilateral  triangle,  of  which  that  from  the  I>h 
that  of  Justinian  forms  the  base,  upwards  of  2|  tikiU^  -  - -.,  -  — « 
the  other  twr>  sides,  which  unite  in  the  Crooked  Aqueduct,  havt 
each  a  length  of  nearly  two  miles. 

The  Crot>ketl  Aqueifuct  of  Pyigos  receives  the  wati?r  of»ming 
fr^m  the  valley  (^f  Belgrad.  It  consists  of  two  branches,  the  one 
400  feet  long,  and  the  other  branch,  forming  nearly  a  right 


with  the  previous  one»  and  passing  over  tlie  vidley  of  ¥mtm 
from  one  alope  to  the  opptmte  one,  is  72ti  feet  long,  Tbt 
tatter  branch  consists  of  a  ti-iple  row  of  arcades,  whose  opefui^ 
widen  and  enlarge  towards  the  top,  obviously  imparting  to 
the  building  a  greater  strength  than  if  the  arcnes  were  placed 
perj)endicularly  above  each  other.  The  height  of  the  aquedodl 
trom  the  level  of  the  water  in  the  valley  to  the  top  is  114  ISmI| 
and  above  the  third  tier  of  arcades  is  the  canal,  covered  witik 
slabe  of  stone  to  exclude  the  rain  water.  This  aqueduct  cannot 
be  of  very  ancient  date,  as  the  lower  tier  of  arches  is  pointed 
Although  this  structore  has  no  fine  external  appearance  of^diCMud 
stonea,  &c.,  it  still  presents  a  pleasing  view  from  the  proportioii 
of  its  parts  and  the  r^Uar  arrangement  of  its  materialsL  Tbe 
pyramidal  shape  of  the  walla  fri^m  below  upward.?,  has  contri- 
buted to  effect  in  all  parts  of  the  aqueduct  that  equilibrium  <rf 
resistance  with  tbe  least  vertical  pressure, — so  much  ao^  that  all 
acciessory  iron  bands  have  been  dispensetl  with. 

The  Long  Aqueduct  is,  perhaps,  of  a  more  imposing  GhUBCter» 
on  account  of  its  great  length,  but  is  far  inferior  to  the  former*  as 
well  in  the  grace  of  design  as  in  the  choice  of  materials,  and  has 
moreover  experienced  considerable  danuige.  This  aqueduct  has 
pntl>ably  l>een  rebuilt  by  the  Turk.s,  al'ter  the  decay  of  tlie  pre- 
vious structure.  It  consists  of  two  tiers  of  pointed  arohei^  forty- 
eight  in  the  lower  and  fifty  in  the  upper  story.  Its  length  it 
2327  feet^  and  height  84  feet. 

Reservoirs  or  b^ins  are  called  at  Constantinople  Bash-Hawnast 
whicb,  mostly  of  a  circular  form,  are  placed  in  ravines  for  ool- 
lecting  thcj  waters  which  have  strayed  away  horn  their  course, 
and  for  giving  them  the  direction  they  have  to  take.  The  waten 
are  collected  in  vaultetl  Waiiucts,  and  by  such  they  fl<tw  off,  and 
a  third  similar  conduit  brings  the  water  tf>  the  mitural  stream,  if 
the  btisiu  is  fuO.  The  watei-s  of  the  Crooked  and  the  Long 
a<|uetluct  flow  to  the  Bosh-Hawus  of  Fyrgt>a,  in  two  vaulted 
conduits,  and  pass  combined  into  one  stream  to  the  Juatiniaa 
Amieduct. 

The  Justinian  Aqueduct  is  led  over  a  valley,  in  which  flofwi 
the  KydimH  of  the  ancients,  antl  csonsists  of  two  tiers  of  huge 
point*!d  arches,  those  of  the  lower  being  16'88  metres  in  Uie  ciiemr\ 
those  of  the  upper  tier  have  a  svan  of  1311  metres.  These  arches 
are  divided  by  piDars,  whicn  are  pierced  at  thive  different 
heights  by  am&ll  arches,  which,  without  endangering  the  solidity 
of  the  structure,  diminish  the  expense  of  comrtructiun,  and 
impart  an  air  of  great  lightness  to  the  monument.  Tin*  pillar?«  of 
the  second  tier  are,  moreover,  pierced  in  the  whole  length  oi*  the 
aque<iuct  by  a  vaulted  passage  1*3  metre  br<jad,  which  has  also 
for  its  object  to  make  the  structure  lighter,  and  to  be  used  as  A 
conimunicatifm  from  one  side  of  the  valley  to  the  other.  The 
length  of  the  Jtit^tinian  Aqueduct  la  833'88  metres,  ita  height 
-3.5*08  metres,  and  the  pillars  at  their  base  are  16*o(J  metres  thidc. 
The  canal  is  065  met rt;  broail,  and  l'23nietre  high,  and  idbo 
covered  by  stone  slalts,  sloping  at  each  .*iifle.  This  a4]ueduct  il 
built  in  an  exeetwlincly  s^did  nmnner,  imd  although  the  Turka 
have  paid  but  verj-  little  attention  to  iu  presenation,  it  haa 
now  withsti-Kxl  the  action  of  many  centuries.  This  and  the 
Crooked  aiiueduct  are  the  most  remarkable  works  left  by  the 
(Ireek  enqseT'ors.  Although  this  aqueduct  is  now  calleif  the 
Justinian,  it  does  not  appear  that  it  was  built  by  that  monardi, 
as  Pit>oopiu8,  in  his  wort  *0n  Buildings,'  which  dilates  on  those 
erected  by  Justinian,  does  not  mention  the  aqueduct.  Other 
authors  have  aacribed  it  to  Audrc>nicu»  Comnenus,  who  was 
elected  Emperor  in  1183,  but  did  not  reign  more  tK>t>  <v^-.  yean. 

The  Aquetluct  of  Valens  (Aqineductus  Valent  iisecte 

the  valley  formed  by  two  of  the  hiUs  on  which  L  : .  i-i.iinople 
is  built  It  oonsists  of  hewn  stones,  and  is  of  a  very  unpoetng 
aspect.  Originally  it  had  two  tiers  of  arcades,  the  upper,  howeTeri 
being  removed  for  the  «Jte  of  obtainiug  a  better  tww  of  the 
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Monne  of  Sheh-Sadeh.  Wbit  remains  of  thut  nqneduct  extendii 
to  ftleusth  of  2040  feet,  and  ita  height  w  74  feet.  It  is  ooiiie<5- 
torodf  t£al  the  stracture  when  complete,  exteiiclefl  to  the  length  of 
Ihrve-qnarters  of  a  mile.  Thia  at|UPfhict  waa  begun  by  the  Emperor 
HAdnniif  before  the  foundation  of  ConaUiDtinople,  re-oonatmtsted 
hy  Talenn,  destiojed  by  the  Av»re«*  and  re-erected  by  Soliman 
tfaft  Splenditl 

Conjointly  with  these  aqnedncta  there  are  a  nnmV»er  of 
reeerroins  by  meana  of  which  the  water  ia  diatributetl  in  the 
diflTerent  quarters  and  district*!  of  Constantinople.  The  moat 
important  and  moat  handaome  is  that  of  Dsheni-Bagtahi.  We 
wnere  astonished^  at  first,  that  thoee  buildinca,  some  of  which  are 
under  ground,  and  form  walla  against  which  the  ailt  water  ia 
onstantly  exerciaing  ita  influence,  have  not  experienced  any 
i oration  during  the  many  centuries  since  they  have  been 
I  Their  inner  walls  are  bo  smooth,  the  courses  of  stone 
„  __^  united,  the  vaulU  ho  complete,  that  they  ap|)earaa  if  cut  in 
\  piece;  and  it  is  difficult  to  conceive  how  this  has  been  the 
\  without  any  care  whatever  having  been  bestowed  on  these 
I  by  their  present  Moslem  owners. 


►  well  1 


C?0MMI3SI0N  FOR  THE  PRESERVATION  OF  ARCHI- 
TECTURAL  MONUMENTS   IN   AUSTRIA. 

Thi  honour  of  having  appointed  an  official  commiasioD  for 
the  preservation  of  mouumeutii,  belongs  to  the  government  of 
Louis  Philippe,  which  first  institutt^l  the  Paris  Commission 
des  MoDTmient^.  Austria  has  now  followed  in  the  same  course, 
although  both  the  extent  and  value  of  \i»  historical  monumenta, 
'  its  tinanciai  meana,  are  much  inierior  to  those  of  France.    Tlie 

at  of  the  central  eommisftinu  is  in  Vienna,  while  conservators 
!  to  be  appointed  in  the  c-apitala  of  tlje  pnmnces,  Buda-Pe>«th, 
Prague,  Milan,  &c.  The  conaervaU^rs  have  t*)  obtain  infomaatiou 
on  all  architectural  monumenta  of  their  district,  and  to  collect 
all  dcKnimentai  drawings,  and  erigi*a\ings  relating  thereto.  For 
purpose  they  Imve  to  keep  a  register  of  ^1  architectural 

onumenta  of  their  district  which  possess  either  an  artistic,  scieii- 
,  or  historical  interest.  Then  follow  some  instructions  as  to 
the  preservatiou  of  such  structures,  aod  also  the  precautions  to 
be  ODeerved  in  the  search  after  and  iliflcovery  of  hitherto  unknown 
moammente.  AJl  moveable  objects  disco vere<l  in  eicavations,  itc, 
are  to  be  purchased  frx»m  the  owners  by  the  Imperial  Muacum  of 
Antiquities,  at  Vienna.  In  all  cases  where  gninta  of  money  are 
required^  for  either  the  preservation  of  or  search  after  historical 
or  art  monument«i|  the  consei'vatcjra  have  to  apply  to  the  ceiitnd 
commission,  which,  being  (mrt  of  the  Ministry  of  Public  Worka, 
will  take  the  neceasary  steps  in  furthering  such  objects  of  public 
utility. 


DECORATIONS   OF  THE   NEW  PALACE,  AT 

WESTMINSTER 

b  J2eium  to  em  Address  of  the  House  of  Commons  haa  been 

4,  giving  an  **Acctiunt  of  tlie  Amount  of  all  C^nimisaions 

u»r  Works  of  Art  Uj  various  Artifcits  for  the  Decoration  of  the 

New  F^Uace  of  Westminster,  fi-om   its  Commencement  to   the 

Freaent  Time,  with  the  Eatimate  for  each  Work;  aiso^  a  Return 

of  tho  several  Salarie^i  to  Artists  holding  Appointments  ^mder 

"*'   I  BoyoJ  Commission  for  Detxiniting  the  New  Palace  of  West- 

The  rt^tnni  also  shtiwa  the  Beceipta  and  Expenditure 

'  the  variouii  Exhibitions  which  took  plru*,  under  the  direction 

'  the  Commissioners,  in  Westminster  Hall  and  else  where,  in 

ier  to  distingnish  certain  premiums  and  purcbaseB,  the  cost  of 

rhich  was  fumiaheii  from  the  ii^eeipts  of  such  K,Tkhjbstions,  from 

be  amount  provided  for  similar  ubjecta  by  the  Treasury. 

H0D8E  or  Lords. — The  dm-omtions  in  the  House  of  Lorda, 

mder  the  direction  of  Her  MujcHty's  Conimi»Bionera  on 

1 1  \rts»  included  six  Fre»:j^»  Paintings  for  the  end  walls, 

U  "'      t   Statues   of    Fijimns    find   Prelates   for   the 

1  V.  -ides.     By  ad^ijiting  tiie  ujialern  invention  nf 

lie,  coated  with  cop|:»er  by  theelectr*^  proce«8, 

I  a  d  as  retpiired,  an  invention  carried  ti3  great 

'      ijtly  with  chemmeiis,  in  Berlin,  a  saving  may 

i  on  the  estimate*     It  la  piY>pr»fle<l  that  such  surplus 
^l*  J  to  a  fund  for  "Sumh^y  WorKa,**  the  Commisaionera 

having,  m  aoioe  instances,  been  unable,  for  want  of  such  a  fimd, 


to  institute  experimentiy  or  to  meet  the  oost  of  unforoBeeii  altcTAr 
Uona  without  increasing  the  first  eHtimates. 

The  superintendeno©  of  the  Commisaionere,  with  regard  to  the 
Stained  Glass  Windows,  was  limited  to  the  selection  of  the 
Royal  Personages  represented,  and,  in  consequence  of  a  competi- 
tion (Jime  1844),  to  the  recommendation  of  the  artiatfl.  Tlie 
style  of  design  and  colour  in  the  windows,  in  its  required 
aiLaptation  to  the  pkce,  and  as  affecting  the  light,  was  left  to  the 
architect 

Frtaco  PaiiUingi. 

J.  C.  Hortley 
Dimiel  Mneliae,  B.A. 
Daniel  Mibdifle.  R.A. 
WtD.  I>yoe,  A.  a.  A. 


HeHsion  ... 
Justice  ... 
The  Spirit  of  Chivuhy 


The  Baptiaia  of  Ethelbert 
Prince  Henry,  afterwardi 
U^ry  v.,  acknowledg- 
Ing  the  Authority  of 
Chief  J  UBtioe  Gaflooigne 
Edward  the  BIm^  Prinoe 
receiving;  the  Order  of 
the  G&rter  from  King 
Edward  III 


DAT!  AVti  lariaAn. 

bert,"  the  flrrt  tnmo  eie- 
cuted  m  the  EoUi«  of  LMrdi 
Axul  LU  the  PftUhcn  ol  Wait- 


C.  W.  Cope,  B*A. 


A^nHiaM. 

m  ftcwoM  of  "Cycf 
Jttvfcioo  OMcotgner  tiid 
''Jutictt/'  tlu«  two  kit  «te- 
cDted  la  tbe  HoowoTLonlii, 
Wfsn  eamideted  Dec.  IMV, 

E«Umftt«d  at  800^  for 
each  oQfetra  work ;  lOOl.  fur 
ibeotflooti,  A&d40(M,  tot 
tibttfirwoo. 

auniinaried  to  fumiMh 


W,  Cope,  a.A. 
Rxmark*. — Of  the  six  urtista  above  named, 
deeignit  for  these  subjects ,  aiid  whooe  works  were  exhihited  in  Weat- 
minster  H^ll  in  1S45,  four  were  thtas  sdected.  ThX*  affi^irded  m\ 
opportunity  of  preserving  a  uniformity  of  style  in  the  two  outside 
fr^coea  on  each  Hide,  such  frescoes  having  heaa  execut«d  respeotively  by 
on«  artist. 

ifsf^  Staiuet  c/  Siffhtrrn  Bar(ms  and  Prdaies  who    eo-operaUd  in, 
obUtininrf  Ma^na  Cfiarta, 

mder--¥.  Drayoott. 
J.  Thomas^  Moddltr 


1.  Stephen      Luigton,  \ 

Archbishop  of  Can-  / 
terbury.  j 

2.  Henri    de    Londrtin,  J 

ArohbiAop  of  Dub-  / 
lin.  ) 

3.  Almeric,    Master  of  \ 

Knights  Templars  j 

4.  Williaio,      Earl     of) 

Salisbury.  j 

6.  William,      Earl    of) 

Pembroke.  \ 

6.  WiEiam,  or  Wajyn,  ) 

Earl  of  Warren.      j 

7.  WilEaiii*      Earl     ofj 
AnjndeL  i 

Hul>ert    de    Burgh,  / 


8 


9. 

10. 


U 


12, 


13. 


15, 


Burgh, 
Earl  of  Kent.  \ 

Richanl,       Earl     of ) 
Clare.  \ 

William,     Eari    of) 
Aumerio,  \ 

Geoffrey.  Earl  of  \ 
Glouooster.  i 

,  Saher.  EarlofWijj-  \ 
Chester.  i 

Heniy,  Earl  of  He-  j 
reford.  t 

Roger,  EarlofNor^  ( 
folk.  \ 

Robert,  Earl  of  Ox-  i 
ford.  j 

Rtjlwrt  Fitjwaltef  ,., 
Eustace  de  Veaci  .,, 
William  do  Mowbray 


J.  E.  Thotnas,  ifod, 
Moore,  Fressange,  h 

Co.,  Coittrt. 
P.M'Dowell,  Modd. 
Elkingtons,  CaMers. 

J.  lliomas,  ModdUr. 

J.  E.  Thomas,   Mad, 

P.  M*DoweU,  Mwkl 
Elkingtona,  Carters. 
W.  Woodington,  Mo, 
Moore*  Co.,  Cotitera 
W.  Woodington,  M&, 
Moore  A  Co.,  Ccuiert 
Henry  llmbrell  (de- 
ceased), Moddlfr, 
J.  S.  Westmaoott, 

Moddltr, 
J.  S.  Westmaoott, 

MftdiMtt. 
Elkinj^ons,  C(Uttrt, 
J,  8.  Westmaoott, 

Moddter, 
Elkingtons,  Casitrt, 
J.  Tbomeycrofl,  M(h 
dtUtr, 


Jikum  ASD  ■ftni4fB. 

Tlw  rondel  for  tbis  staliiA 
of  Wm,  Earl  of  Anmdel. 
wai  tbe  flr»t  ootnpktod, 
Deoetnbor  1848. 

TUsfluidel  fcirilis  stalM 
of  wnuam  ds  Movlm 
WAS  the  last  oomplstett, 
Marl&fiL 

The  Atattie  flivt  osslwaa 
that  of  Hubert  ds  Bar;^, 
JnlT  18£4>. 

Hffveu  ruBiabi  to  be  cast. 

TTir  prim  mf  thn  ntnlHitii 
models  wag  artiraated  si 
1AM.  aadi.  nukiaf  STOO/. 
Th»  price  of  owtiag.  after 
the  cu0t  of  tli0  lint  mxpt- 
riiueut,  «s«  estimated  At 
liol,  et««h  Matue,  makiaiE 
id^f.;  thai  stua  was  ac- 
ointltimJj  s{)wopria6ed  fior 
tli«  pttrpaw  Dvts  a  Parlia- 
mattbafTfnuA.  fiat  aatlur 
«stLiDaled«ist at  llOf,  eacrli 
gtatoB,  voold  tiot  iodadtf 


and  Tarknis  mfltbods  tiied, 
with  a  Tiow  to  disAlniili 
theaxpedweofcastiiif.  The 
OanuBiMknen  aHimaMx 
agrMd.  May  1U2,  to  pajr 
Mem.  mUogloa  MU.  psr 
status,  the  matnriaJ  iMdme 
clw^  ooat«d  witli  ooppsir  b> 
tke  eleotzo  |irwes*»  aad 
hnmsed.  By  this  amuiie- 
tuetit  tnore  than  luiflMtai 
,   r™  *     ■*       '^^  remsJa  fiwn  the  ori- 

J .  Thomey croft^  M<h  gtmi  eatirasta  to  omr  Iho 
cost  of  i^dUif^  fyHmstsd 
at  101  lOf.  per  status. 


detler, 
F.  Thnipp,  ModtUer, 
F.  Thnipp,  Modeller. 


.  Ritchie,  MwUlkr, 
,  Ritchie,  Modtlitr. 

tlppicR  WATTfNG  Hall. — ^Thedecomtion«  are  at  present  limited 
to  Freacow.  Tlie  object  was  to  test  the  powers  of  artists,  other- 
wise  eligible,  in  the  treiitiueiit  and  execution  fitteil  for  freaco- 
painting.  With  regjinl  tt>  the  choice  of  subjects^  it  ha\'ing  been 
ongirudly  j)rof>oaed  to  place  eight  atatues  of  poets  in  the  apiirt- 
ment,  the  ilhistt-ation  of  each  jKK't  by  a  scene  from  his  works  at 
once  ^'ULfgeiited  it^self^  while  the  scope  thus  affotxJed  Uy  the  artistn 
would,  it  wiw  thought^  enable  them  to  make  their  trials  with 
atlvfiutage.  That  advantage,  it  must  be  c»>nfe9aed,  is  more  than 
counterbaloQoed  by  the  very  imj»erfect  light  in  the  room,  a  defect 
most  apparent  at  that  season  of  the  year  when  the  works  can  be* 
carried  on  with  least  interruption.  Moat  of  the  artists  have,  in 
oonsequence,  been  compelled  to  jKiint  there  by  gas-light. 

The  "Remarks"  oa  the  sabjeot  of  the   metal  fftatues  for  the 
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C,  W.  Gape,  r.a. 

G.  F.  Watla. 

J.  R.  Herbert,  n,x. 

J.  TeimieK 
E.  Armitttge. 

E.  Armitago. 

C.  W.  Cope,  R.A. 


If  oitBe  of  Lords,  aa  to  the  expediency  of  proyiding  a  fimd  for 
*'  Sundry  Works/'  in  order  to  meet  the  cost  of  occasional  alterar 
tiuns,  and  that  of  works  which  might  be  aet  aaide,  are  applicable 
ill  the  present  instance. 

1  hftucer  :      * '  Griielda*»  ) 

Fir»t  TriaJ    of    P»-  ^ 

tfeDoe.** 
Spencer:    "St,  George 

i>vercaniiiig  the  Dra- 
gon." 
SheJupeiu'ef  "Leardis- 

inherlting  Cordelia." 
Milton;  ''Satan  touched 

hy  Ithuriers  Spear."  \ 
l>rydisii  t  '*  St.  Cecilia." . . 
Pope:  "The  Pereonifi-  , 

oation  of  Thames.* 
Soott:  "The  Death  of 

Marmion." 
liyroii:  "The  Death  of  ) 

Laiu.'*  ) 


©ATI  AW 

Millon  Wirt  nsrujijfM'ii  re- 
ai}ectlvcl>-  iu  OLi»)beraad 

The  freaooin  Ulttitratioii 
of   Popa    WM  oDOipiffled 

Tliow.'  in  iUui^trfttion  of 
Boott  a/id  Byn>n  weiv  a«t 
ooinpk"<<ti  wiji'ii  this  Rm- 
turn  WAJ  ciilied  for,  AMg. 

Tbeoc»i  of  earJi  piust- 
iag  v«d  e«tlmAt«d  at  400i,. 
SOO/.  Cdt  the  cartoon^  &t3d 
2001.  for  tlie  freeoo.  The 
junon&t  wmiM  tborefore  bv 
«ao<M.  But  t»ne«rti«t»  after 
bavtoE  ratnp]fitfjd  hla  cmi- 
toonrror  which  be  rctielirod 
300/.,  w»»  not  invitfd  to 
«ecutr t?ir fjf HT^  Auotbor 

win  I  -•^ioiMjr* 

tUrni  iH-'     to 

char  :  'i  :v 


0suil     bitiua^iii,     taakiag 
8£00f. 

St.  STEFfTKN's  H.ALL.— The  decorations  proposed  are  Statues 
ami  Frescoes.  Tlie  dt>corutif>nB  are  at  present  limited  to  Statuea. 
The  Commissioners  have  expressed  the  opinion,  "that  as  St. 
Stephen's  Hall  stiinds  on  the  »pot  where  the  House  of  Commons 
waa,  during  many  centuries,  in  the  habit  of  assembling,  it  should 
bo  adorned  with  statues  of  men  who  rose  to  eminence  by  the 
eloquence  and  abilities  which  they  disphiyed  in  that  Hou^e. 
Twelve  personages  selected!  on  this  principle  were  accordingly 
nametl  m  the  Fourth  Rejjort  of  the  Commiasion  to  Her 
Majesty." 

In  this,  as  in  others  casea,  the  estimate  is  limited  to  works 
a<3tually  commenced.  The  statues  in  St.  Steplien' a  Hall  being 
by  various  artists,  the  entii'e  series  (consisting  of  twelve  per- 
i*oaagei>)  may  \y&  completed  without  inteiTUption  or  not,  aa  may 
be  thought  lulviajible. 

The  Commissioners  have  determined  that  the  chronological 
order  of  subjects,  or  of  personaees,  in  the  corridors  or  balls  con- 
nected  with  the  Centnil  Hall,  should  begin  frf>m  that  huIL  Iu  the 
ultimate  anungement  of  the  statues  in  St.  Stephi-u's  Hall,  the 
figure  of  Selden  will  therefore  be  the  first  on  the  right  in  quitting 
the  Central  HalL 

MarhU  Siatnet, 


Binip<ien 

l/3fd  Fnlkhind    ... 

I^rd  Clivreadoa  *»» 

)/ord  tSomorB 

Sir  Robert  Walpolc 

Lord  Chatham    .., 

l-iorfl  Mfuisfield  ,.. 

Burke 

i'ox 

Pitt 

GnUtaa 


ASTIftS. 

J,  H.  Foley,  A.R,A. 

J.  H.  Foley,  a.R.a. 

John  Pell. 

W.  C.  Marah*!],  R.A. 

W.  C.  Marshall,  a,  a. 

John  HeU. 

R  M'Dnwelh  R.A. 

E.  H,  Bailey,  b.a. 


P4TB  AVD  SSrilCATK. 

The  0ta4rue«  <:((  Lord 
CLmtidou  unJ  Li>rd  Fttlk- 
l&iid  wore    rittnplet4M]     In 

lIa»t|Hleii  iu  Octolwr  ls&i:», 
Tbo  other  fire  titJitueM,  for 
which  i>mLiuii^iii4iii«  liAVo 
betrri  iiivun,  arc  wit  yt*t 
coiBplL'ted. 

The  flr*t  three  fttntues 
were  ej^tmift'^d  At  1-OOf. 
eiM:h,  making  ^t'O^f  The 
««tiizi[AU^  i-    i  i!  to 

of  the   fUi  Mil 

therdiiro  h^  >i>^*^H.  The 
coat  of  Uje  twdvc  would  be 
12,000/. 

The  Prii^ce*8  Chamber. — ^The  decoratioiis  proposed  for  this 
apartment  are  Statues,  Bas-Reliefs,  either  in  wo<«l  or  iu  some 
more  durable  nmt^rial,  [>ortraits  of  the  Tudor  Family,  and 
Tapestries.  The  decorations  are  at  present  limited  to  Statues 
and  Bas-Rclie& 

Tliis  aj>artment  was  first  called  the  Lobby  to  the  House  of 
l/jrds;  then  the  Victoria  Hall;  iind  finalh"  the  Prince's  Chamber 
(the  ancient  deaignatiuu  of  a  corruayjonding  room).  According 
to  the  architect' s  first  desigu,  the  ajuai'tmeut  did  not  exist,  aa  it 
fomaed  part  of  the  Royal  Gallery,  first  called  the  Victoria 
Gallery*     The  earlier  Report^  in  alluding  to  the  decoratioua  of 


the  Victoria  Gallery,  oonsequently   ootnprehend   a   poitleii 
those  of  the  room  now  called  the  Prince**  CbamlMgr, 

The  previous  remarks  on  the  expediency  of  p»x>viding  a  fund 
for  "Sundry  Works"  are  again  applicahle  in  the  present  instAiioek 
The  Commissioners  hcul  propoeed  to  fill  certain  murow  paaek  in 
this  rw)m  with  portraits  of  the  Tudor  Family,  2tt  in  nnmb>er, 
executed  iu  a  style  cc^rresfHinding  with  the  peculiar  form  of  the 
L'ompartments,  and  with  the  perifMls  to  which  the  personages 
belonged.  The  .npecimens  submitted  did  not,  however,  meet  Iht 
vievk's  of  the  Commissioned  afi  to  the  reiiuisite  treatment*  Tht,_ 
flium  of  50/.  paid  by  agreement  for  one  or  such  portrait*!, 
wardji  set  aside,  might  liave  been  included  in  "Sundry  Wo 
Statuet. 

11471  ISO  vruiiTs^ 


A  Statue  of  Her  Majesty,  with 
Figures  of  JuHticc  »nd  Cleineiity, 
and  with  Bas-reliefs  on  tlie  Pedes- 
tal.— J.  Gibaon,  tt.A.,  Artist, 


The  tnudl  model  wu 
W  the  Commianonera,  July  1^ 
"Hio    Btatuei,    to    be  executtd    _ 
Komej,    are    aot    yet    completei|»>J 
Eetimnte  dSZ5L 

The  pbice  which  this  work  of  sculpture  Is  to  occupy  ii  the  uu«i  «Q 
the  nortb  aide  of  the  apaJtment. 

Models  for  Bat-Mitfftt  oiwi  &ne  tipperimmtol  Pertrmi, 

flDIUBCT9.  li'ilTlt  kno  fcrflJIATB. 

In  the  two  corapartmentB  on  the    Wm.  Theeiliii  the  Artist  to  wb 
East  and  West  eides:  tlie    senea  of   models  is 

1.  The  Field  *j(  the  Cloth  of  Gold.  truated. 

2.  The  Visit  of  Ch&rlea  V.  to  Heniy       The  model  No,  8,  the  *•  Death  i 

Sir  Philip  Sidney,"  wis  eompleUd  ' 


VIIL 
In  the  three  compartments  on  the   July  1852. 
South  aide,  VVe«t  of  the  door :        Noa.  3,  5, 


7,  9  and  10  are  i 


3.  The  Escape  of  Mary  Queen  of  completed.      Another    artist    had 

Sctits,  been  previously    cummiaaioned  to 

4.  The  Murder  of  Rizzio.  execute  the  work;   but   afler   fui^ 
6.  Mary  looking  hack  on  France,  nishing  three  models,   he  was  n> 

(The  Escape  of  Mary  occupy-  invited  to  proceed,  and  the  speoi*^ 

ing  the  centre  parifl.)  mens  were  ict  adde, 
Ib  the  three  compartnienta  on  the       Hie  oo«t  of  each  model  wai 

South  side,  I^t  of  the  door:  mated  at  60f.,  the  amount  for 

6.  Queen      Elixabeth      luiighting  12  would  therefore  be  HWL     Bi 

Drake.  the  tliree  models  fomiihod  by 

7.  Raleigh  epreading  hi»  Cloak  as  artist  firat  employed,  and  for  wl 

a  Carpet  for  the  Queen.  he  received  150^,   having  been  i 

8.  The  Death  of  Sir  Philip  Sidney,  aside,  the  coat  of  the  entire  ler 

(Tlie  subject  of  the  knighting  requires  to  be  estimated  at  750/. 
of  Drake  occupying  the  cen- 


The  models  referred  to  will  ulti 
mately  be  executed,  either  in  ' 
or  in  some  more  durable  mati 
The    estimate    for    such    idti 
works  will  depend  on  the  matflriiL 


tre  panel) 
On  the  North  side  r 

9,  Edward  VI.  granting  a  Charter 

to  Christ's  Hospital. 

10.  Lady  Jane  Grey  at  her  Sttidies. 
11-  Seliastian  Cabot  before  Henry 

VI L 
12,  Catherine  of  Arragon  Fleaxling. 

The  QtiiSEN's  Rohinq  Boom. — The  decorations  proposed  by  the 
Conmiissioners  for  this  apartment  are  limitet!  to  Ireseo  Pamt- 
ings.  A  Oomniittee,  consisting  of  nine  members  of  the  Com* 
mitssion,  oljwerve  in  their  Keport  (adopted  by  the  CV»mmiflsio 
generally),  that,  *' influenced  by  the  t^nside rat  ions  before  ei 
presserl  aB  to  tlie  expediency  of  >'arying  the  character  of 
decui-alions  f)ropoaed,-  they  *'were  of  opinion  thst  a  seriiM 
fiaintings  illustrating  the  'Legend  of  King  Arthur  would 
apprioriate  in  tlds  locality;  and  your  Committee  unanimousM 
agreed  t^  rec^numenrl  to  the  Conauission  that  the  execution  an^ 
entiP3  stipe rintendence  «yi  sucli  decorations  should  be  entru^te 
to  Mr.  Dyce,  who  had  already  executed  a  fresco  in  the  House  of 
Loi-ds." 

Frtfco  Painiin/fi. 


irajscT, 
Legend     of    King 
.  Dyce,  B,A.,  ArtUt. 


i»Ari  AMD  ami  M  ATI, 

Arthur^        The  agreement  dates  from  Ju 

1848.     Tiie  work  is  in  progress. 

The  agreement  proride^i  that  \ 

artist  shall  receive  a  salary  of  SCO 

a  yew  for  six  years,   making  48 

The    artist   would    also   by 

igreement  have  beeuentided  totlrtP 

aJbove  amount  hod  the  work  been 

omnpleted  in  less  than  idx  yean. 

T!ie  term  of  six  years,  dating  from  the  let  July,  1848,  waa  i 

first  fixed,  ns  the  introduction  of  a  work  iB  sculpture  in  a  cob 

part^ient  ou  the  west  side  of  the  room  waa  th«n  contemplated, 

and  such  an  arrangement  would  have  reduced  the  number  of 

freaou  paintings;  but  the  CommiaaionerB  havixig  subsequently 
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1  tluit  ^e  whole  of  the  aviulable  wfkJJ-flpa^  should  be  filled 
I  freaooe%  the  time  wan  prolong^,  by  the  coudJtioiLS  of  the 
aeiit,  ftooordiiigljr,  and  it  may  be  necessaiy  to  extt*nd  it 
tuore, 

^Mr  Pvoe  is  the  only  artiat  employed  in  the  decoration  of  tJie 
PklAce  of  Weatminster,  who  for  a  limited  time,  receive*  a  aalajy. 

Th*  PitERS*  HoBiNQ  RooM.^ — It  IS  pmposed  that  the  decora- 
tiona  in  thid  apartnieut  (a±i  vet  not  bulk)  ^hall  h<^  limited  to  Fresco 
Paintings.  The  ( Vjmmittee  before  referretl  to,  after  expressing 
their  opinion  '*  that  Scriptut^  Hubjecta,  as  affording  ae{»i^  for  the 
hi-_'tii  -It  ^fvh'  of  •it'.siu^n,  and  as  being  e^jpeeiallv  eligible  on  other 
gr  aid  by  no  means  be  exdudal,  cunHidered  that  the 

alK  1  liK'nlitVi  in  which  the  principal  com partments  in- 

tended for  painting  are  of  considerable  mognitudei  would  bo  well 
adapted  for  such  subjects.  Your  Ckimmittee  were  of  opinion  tlmt 
the  illustrations  ahould  have  reference  to  the  idea  of  Jnetice  on 
Earth,  and  its  devel'>pment  in  Law  and  Judgment,  and  that  tlie 
ffjUowuig  siVbj«^rt«  would  l;»e  apprt:»priate/' 

The  foimdationa  of  the  Peers'  KobLng  Boom  have  been  only 
recently  built ;  but  as  in  fresoo-nalntiug  a  oonaiderable  time  19 
required  for  the  prej>aration  of  deaigna,  cartoons,  and  coloured 
atudiaa^  the  CtommissionerB  deemed  it  expedient  to  engage  and 
employ  the  artist  at  the  period  mentioned,  so  as  to  give  him 
ample  time  for  auch  preparatory  labours. 

Frtsca  Paintinffi. 


DkTM  kWD  iSTTVATB. 

John  Rogen  Herbert,  a.A.f  ia  the 
Artist  to  whom  these  worlu 
are  entrusted. 

Tha  agreeiueut  with  Mr  Herbert 
waa  cx»iiduded  iit  July  1850,  His 
fint  deaign  for  the  eubjeoi  of  the 
Judgment  of  Daniel  was  approved 
by  the  CommiJHioneni,  May  1851, 

The  work  to  be  completed  in  nine 
years,  or  leu^  dating  troiti  the  1st 
Apnl  1351.     Efltimate  9000/. 


In  the  single  compjurtment^  on  the 
We«t  §ido: 

1,  Mo«e»  brinipng  down  the  Tables 

of  the  Law  to  the  Israelites. 
In  the  two  small  oompartments  on 
the  Gut  aide: 

2,  The  Fidl  of  Man, 

3,  His  C^ndeinnation  to  Labour. 
Un  the  ^luth  side,   in  the  larger 

ooTOpartinent: 

4,  Tht*  .JutlgnitJiit  of  Solomon, 
lu  the  two  isnudler: 

5,  The  Ma  it  of  the  Queen  of  Sbeha. 
5.  T!>c  Building  of  the  Temple. 

On  the  North  aide,  in  the  larger 

compartment: 
7,  The  Judgment  of  Daniel. 

in  the  two  BmsHer: 
S.  Paniel  m  the  Ijona'  Den. 
^.  tha  XmoQ  of  Daniel. 

Thb  Pebrs*  Corridor. — The  decorationa  proposed  for  thi^ 
eorridor,  containing  eight  iXjmpai-tiiumtHj  are  Historical  Oil 
Pietnrea*  The  Committee  before  referred  to  **  wore  of  ojiinion 
that  the  corridors  which  join  the  two  Houaea  might  properly  be 
decorated  with  paintings  illustrative  of  that  great  contest  whii'h 
oooninenoed  with  the  meeting  of  the  Long  Parliament,  and  ter- 
mlnjited  in  1689»  It  will  be  seen  that  the  subjects  have  been 
ieleated  on  the  principle  of  parallelism,  and  that  an  attempt  has 
b<«n  made  to  do  justice  to  the  heroic  virtues  which  were  displayed 
oa  both  8  idea. 

OU  Paintin^i, 


1.  Guirlcs  erecting  his  Stand- 
ard at  Nottingham. 


Opposite 


>■  Oppoiite  • 


r  2.  Speaker  Lenthal  asierting 
the    Privileges    of    the 
C«jmmoaR  when  the  at- 
tempt was  made  to  eei&e 
L         the  Five  Membcra. 
r  4*  The  setting  on  t  of  the  Train 
I  fiandfl   fn>m   Ixtndon  to 

I  raise  the  8iege  of  Gloii- 

L  cester. 

j  G.  The  Embarkation  of  a 
Purltmn  Family  for  New 
EnglsJid, 

1i  8.  Tlie  parting  of  Lord  and 

The  artist  at  iireaent  imnted  to  undertake  this  work  has  nut, 
aM  \i'L  fiirni^lii^i  tlw  design  if!<(uired  by  liie  Cuiumisaionei^ 

'>0L;  iJOOL  for  the  first  picture,  and,  in  the 
e^  ing  commissioned  to  execute  the  remainder, 

4iJ0i.  lor  each  remaining  picture, 

Tbk  CoMMo5f8*  CoRRTDOR — Consisting  of  eight  coraportmenta, 
in  w^hich  Hiatoncal  Oil  Pictures  arc  proposed  to  be  placed.     See 


2.  Basing  Hou^e  d^rf^  nded  I 
the  »_'aviilk'/8  ii^uist  tl 
I'urliarnentitrv  Aniiy. 

5,  The  ExpuLflion  of  th«  tW  1 

lows  of  ik  CoilogLi  ^t  Ox-  I  .-^         ., 
fcml  for  r^usiiig  to  sign  M^PP^"*^  ' 
the  Covenant.  J 

7.  The  Burial  of  Charles  I.     |  Opj^osite 


the  obflervationa  of  the  Committee  before  quoted  in  nefereno'  to 
the  Peers'  Corridor* 

On  the  chronolngical  order  of  the  subjects,  *cp  the  remarka  on 
8t  Stephen's  HjiII  The  picture  of  the  Execution  of  Montrose 
will  be  fixed  in  its  place  when  the  artist  shall  have  complete*! 
that  of  the  *Sleep  of  Ai'g\^ll,  on  which  he  ia  now  employed,  in 
order  tliat  the  two  may  be  Been  together.  The  picture  of  the 
execution  of  Montroije,  the  first  executed,  wtia  completed  March 
1853.  The  Estimate  ia  3650/.;  500/.  for  the  tirst  picture,  and 
450/.  each  for  the  remainder.  Edward  M.  Ward,  a^rjl,  is  the 
Artist 

Oil  PaintimgM. 


1.  Charlefl  IL  assisted  in  Lla  / 
Eicape  hy  Jane  L&ne.       ^ 

3.  The     Executioner    tying  ' 


i2«  Alice  Lisle  oonoeali^  the 
Fugitivea  after  the  mttU 
of  Sedgemoor. 

Opposite  \  i.  The  Sleep  of  ArgyU. 


WiBtmrt^B    Book    rotmd 
the  nock  of  Montrose, 
Monk  declaring  for  a  Free  )  rw..,«u** 

The   Ui«iing  of  CWIeaL  p^^^J 

Sundry  Wdrkg. — ^Thia  item  in  the  estimates 


The  Acquittal  of  the  Seren 
Bishops. 

'Die  Lords  and  Commoni 
presenting  the  Crown  lo 
William  and  MaiT»  in 
the  Banquetting  Hou«e. 

intended  to 


provide  a  smaU  ftrnd  for  experiment  or  extra  works,  in  order  to 
avoid,  aa  far  as  possible,  the  altenition  of  more  importaut  eeti- 
mates.  It  has  been  seen,  in  the  case  of  the  frescoes  for  the  Upf»er 
Waiting  Hall,  and  in  the  case  of  the  bas-relieffj  for  the  Prince's 
Chamber,  that  works  may  from  various  causes  sometimes  be  net 
aside.  Under  such  circumstances,  it  would  he  desirable  to  meet 
the  additional  outlay  by  means  of  a  fund  of  tlie  above  description* 
Such  an  arrangement  baa  been  only  recently  proposed;  it  appears 
for  the  first  time  in  the  Estimates  for  the  year  ending  Slst  March 
1852,  but  it  is  only  in  the  Estimates  for  the  present  year  that 
part  of  the  anm  requireti,  happening  to  come  within  the  nana] 
vot«,  has  been  granted:  that  sum  ia  100^.  The  CommiBsionerB 
had  already  set  apart  the  sum  of  120/.  fcir  the  same  object  from  a 
grant  for  the  year  ending  31st  March  1851.  The  only  |»a>TnenL 
hitherto  nuide  under  this  nead  wan  in  September  1852,  when  54>/. 
was  paid  to  an  artist  as  a  remuneration  for  his  time,  according  to 
agreement;  a  sketch  which  he  had  l>een  invit*^d  to  submit  not 
having  been  approved.  The  fund  for  "  Sundry  Works*'  amoimta 
therefore  at  present  to  170/. 

Salaries  to  ArtUU, — Referring  to  that  port  of  the  requiaitton 
calling  for  "a  Return  of  the  seveml  salariea  to  artista  holditig 
appointiiientu  under  the  Rnyal  Commission  for  decorating  the 
New  Palace  of  Westmin^lej*,"  it  has*  l»een  already  stated  in  the 
Iletum  rekting  to  the  Queen's  Robing  Room,  that  William 
Dy<*e,  R,A.,  ia  the  only  artist  employed  in  the  decoration  of  the 
Palace  of  Westminster  who,  for  a  limited  time,  receives  a  salary. 
No  other  artigt,  in  any  way  connei'tcd  with  the  Comniiaision*  1ia« 
a  salary,  except  the  secretary,  whii  liad  tli*?  honour  to  be  appointeil 
by  her  Majesty*  The  secretary  at  present  receives  750?.  a  year* 
out  of  which  he  pays  an  assistant  and  clerks. 


THE   MUNICH   PALACE   OF  THE   GREAT   OTOUS- 
TRIAL   EXHIBITION. 

After  many  prepnnit^^jry  studies  and  investigations  of  the 
Committee  apjxiinted  fnr  that  purpose,  it  hiis  been  proposed  and 
accepted  that  the  Mnnirh  CrjstaJ  Pabee  shitll  Ih*  erected  on  thr 
north  side  of  the  iMit^nic^d  garden.s.  The  locality  is  well  chottcn, 
as  it  is  lighted  un  all  sides  by  the  uninterrupte«i  rays  of  the  sun, 
the  whoi«  area  extending  to  4S(}jiHX> square  feet  An  it  ia  intended 
that  the  buililing  should  Im?  converted,  after  its  temporary  use,  inU» 
winter,  or  rather  lx>tani<-^l  conj*ervatorieB,  the  citnstruction  ha« 
been  athipted  thereto.  The  jirea  of  the  Induhtrial  hall  ia  calcuhittHl 
at  ifiO,(J<>0  square  fetit.  The  phtn  ban  been  designed  by  M.  Voit, 
the  m-chitect  of  the  new  Pinakotheka,  The  chief  entrance  ^k-itl 
be  fi^jm  Arur-atreet,  which  lavB  in  a  line  \N'ith  the  north  entnmce 
of  the  tninsiept  The  building  is  to  be  completed  in  Jime  n^xt, 
reokoujng  thirty  days  fi>r  tlie  erection  of  the  ironwttrk,  jmd  fiM 
many  for  the  gl.ozing.  The  outer  circumference  will  be  con- 
sti^ucted  of  a  solid  wall,  and  the  lateiTil  naves  will  be  formed  of 
iron  coltimna,  supported  by  a  foundation  of  brick  and  cemeuU 
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BEAUFORT  FLOATING  DOCK,  SWANSEA 


a  bold  but  plain  cornice.    The  lime  uaed  tbroiQghoiit  the  building 
ia  blue  liaa^  from  tlie  sea.  beaoh  at  the  Aberahaw  qoarrieii* 

The  floors  are  earried  by  fir  solid  girtlers  and  iron  stAiichioDs, 
the  bases  of  which  are  bediled  on  the  cape  of  tliose  next  imme' 
diateljr  beneath.  The  wiDdow-aa^bea  are  of  iron.  MewrsL 
Haward  and  Nixon,  of  London,  are  the  builders. 

Swansea,  ays  is  well  kno'mi,  is  the  chief  seat  of  the  Of»pper 
smelting  buflineaa,  and  has  alrejidy  a  large  trarle  with  Australia^ 
and  other  foreign  parta,  and  ia  connected  \^-ith  the  Glamorgan- 
shire  iron  works,  suid  wteam  ooal  collieries  at  Al>enlare  i 
Merth>T,  by  the  South  Walea  and  Vale  of  Neath  litiilwuVH, 
h?4s  also  a  commimication  with  the  tin-plate  workd  and  wurkii  1 
amelting  silver  or^n  in  Swansea  Valley,  by  a  canal  of  aixt 
milea  in  length* 

The  Port  *^f  Swansea  offers  great  facilities  for  repairing  veas 
having  already  one  patent  abp  and  thi-ee  dry  df»ck8;  there  j 
also  in  pn:>gre3«  eighteen  acrtia  nf  wet  docks,  oonsiating  uf  a  half- 
title  ha."9in  and  inner  dock,  which  will  be  completed  in  about 
eitjhteen  montha. 

The  annexed  engravings  represent  a  general  view  of  the  Beau- 
fort Docka,  and  a  plan  of  the  same,  together  with  the  float;    '  ~~ 
figiu^s  1,  1,  ai'€  staircases,  and  2, 2,  coim ting-houses. 
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TJm  FLOAT 


The  Trustees  of  the  HarT»onr  of  Swansea  have  lately  formed  a 
part  of  the  port  inU*  a  lii>iitijio  dock,  and  luive  impoimded  for  that 
uiir|M»i*e  an  extent  of  wuter  of  lietweeij  nine  and  ttui  acres.  The 
i>UKe  of  Beaiif  jrt,  a8  the  owner  <»f  a  piece  of  land  LH>r<iering  on 
the  alxjve  float,  has  caused  a  sitle  ext^vation  tf*  Ic  made  Ut  the 
aune  depth  of  wat-er  as  the  floating  dock,  fnmted  by  a  timVier 
i^Hy,  leaving  an  ojjen  water-way  -U)  feet  in  width,  and  ImWug 
jusoesB  firom  me  general  fl(mt,  thus  fonning  a  private  Ijerthage  for 
six  or  eight  firsrtHshi^  vesaeli^,  entirely  out  of  the  way  of  tlie 
general  traffic  of  the  float,  Thi«  pi'ivat.e  dock  is  surrounded  on 
three  Bides  by  eight  stacks  of  substantiid  warehou8*fs,  each  aUwk 
Wng  provident  i^nth  a  staircase,  and  inclosed  with  brick  jmrtitionH 
the  whole  height;  the  upper  floors  are  tmJcnhited  to  carry  the 
wefglit  of  any  gooils  usually  atored  on  timber  ihxym.  Tlie  total 
wmt«nt'^  of  the  warehouses,  exclusive  of  the  wliarfage  on  the 
timber  jetty  J  um  1,239,2.57  cubic  feet,  and  llfi,2(KI  feet  superticial 
area.  The  ground  i^tory  or  quay  ii*  pavt^l  with  Penriaiit  stone, 
gts>utetl  and  l:H?<lded  on  river  ahingle^  filleil-in  on  abe<l  of  ayncvet*^. 
Tho  walla  ataiid  on  a  m;tsH  of  omrrete,  in  snmo  jtlaces  Tipw^inls  c»f 
1  * i  feet  deep*  They  are  I ni ih  hi  nd )bl e -work,  w i th  e x ce  1  le n t  sand- 
stone from  the  lociU  qtittrries,  the  facing  being  nindom-ran^ 
work,  with  ashlar  »inglei*,  I'eveals,  iiiera,  and  nirhen,  all  hammer- 
df"<-^sM«'d,  A  mold  I  lei  1  lit  ring  rnna  rouml  the  to|»  of  the  arca<le,  and 
divides  the  ashlar  work  of  the  piers  and  arches  from  the  random- 
rftnge  Work  of  the  iace  of  the  walla  above,  which  are  crowned  by 


IRON  ROOF   FOR  SMITHFIELD   MARKJIT,   MAN- 
CHESTER 

F.  R  Whkeldon,  Erigineer^  Derby. 

{With  Two  EngraxHiigi^  Plates  XXL  and  XUL) 

The  space  Us  be  covered  over  by  the  iron  roof  is  440  feet  hmg ' 
by  244  feet  wide.  It  is  composed  principally  of  wrt>ught-imn,  and 
consists  of  two  central  spans  of  72  feet  each,  and  two  side  spans 
of  .Wfeet  each.  The  wliole  is  8up[xtrted  by  Ciist-iron  gntter- 
girilers,  of  an  average  length  of  abcoit  23  feet  each,  res^tiTif!:  ^'O 
columns  about  25  feet  high.  At  the  aj^ex  of  each  roof  is  n  sky- 
light l/>feet  wide  on  each  side  of  the  ridge,  ruiming  the  wlicilti 
length  of  the  market,  and  !^upf>j»rted  on  louvre  framing,  by  which 
amjde  ventilation  is  aecm^efi  The  total  firta  of  ghiss  js  upwards 
of  fiOjOLK)  square  feet.  The  mi u- water  is  cunductai  down  each 
CMlumn  into  drains  laiil  for  the  purpos^e;  the  girders  or  gntt*"nii 
are  provided  with  an  outlet  at  each  eml,  for  the  discharge  of  tl^H 
iitin-water  into  the  colimins.  A\i\\  in  fixing  on  the  colttmns^^^| 
space  of  a  quarter  (tf  an  inch  is  left  between  each,  so  as  to  allow 
of  the  expaiision  and  c«L>utraction  of  the  metal,  and  obviate  tlie 
continual  leakage  fix>m  the  breaking  of  jointg,  ho  common  in  long 
lengths  of  metal  guttering.  The  meeting  of  the  ends  of  the 
gutters  on  the  eoTumns  is  coneeuleti  l^ehind  cas^iron  shields 
iHJiriiig  the  Cit}*  Arraa.  Que  side  of  the  umrket  is  bounded  by  & 
line  of  shops  looking  inU*  the  mjirket,  the  other  side  will  be  an 
open  arcade,  consisting  of  18ai*ehe«,  renting  on  columns  T^ith 
foliated  capitiiln,  Ea^h  end  of  the  mfu'ket  ia  finished  with  four 
c^ruamental  elliptical  arched  screeus!,  tilled  in  with  rough  plate- 
glaan,  and  i<prinii;iug  from  square  opeti  pillars  T^ith  enriched 
capitals.     Tlie  gable  ends  of  each  roof  are  linLsheil  with  antetixes. 

Mr*  James  Haj-wood,  of  Derby,  is  the  oc>n tractor,  ami  Mr. 
Wm.  Fairbaim  has  been  apjKJinted  by  the  Committe  csonmilting 
engineer. 


Penduhut  Rtdprocnting  Stmm   Engine, — A   novel  and 
steam  engine  has  lat*?ly  buen  invented  uuiler  the  alxjve  title, 
ia  "an  eccentric  revohniig  on  its  own  diameter,"  in  a  "cylinde 

or  steam  chain l*er  sui^peuded  as  a  pendulum,  the  shaft  on  whii  

the  eccentric  pLnton  is  keyed,  t>eing  the  main  or  driving  shai^, 
and  makes  upwards  of  KM)  revcJution«  per  minute  in  a  thirty 
horse  engine.  The  principle  of  this  engine  is  similar  to  the  ordi- 
nary engine  but  it  work*  with  nmeb  less  friction;  a  thirty  horse 
high  pressure  will  work  with  one  pound  of  steam.  "An  eccen- 
tric revolving  on  its  own  diameter"  contuiiifi  the  two  motions  of 
the  ordinary  engine,  viz.,  n^etil'inear  and  I'evol^dng,  though  so 
amalgamated  as  Uy  be  hardly  distingiasbable.  It  has  been 
received  favourably  by  the  Loi*d)=i  of  tbe  Admiralty,  V  "-  ^ 
especially  adapted  for  screw  pn)i>ul3ion,  from  the  small  rnvi 
occu]3ies  and  the  speed  that  can  be  obtainecl  dii'cct.  The  .ii- 
vent-tjrs  and  patentees,  Messrs.  Shiptons  and  Simpson,  engineers, 
Manchester,  obtained  a  medal  at  the  Exhibition  of  It^M,  ainco 
which  great  improvemetits  have  been  made  by  them. 
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STANDING  ORBEBS  OF   PARLIAlViE]^, 

Bixo  the  pr^*»eiit  Bession,  an  important  question  is  engaging 
ttsiderable  attenti«  »n  before  the  ejtamLaers  of  petitions  for  private 

lis  LD  the  Hf  luse  *  »f  Conimona,  This  question  rehites  to  the  depomt 

of  plans  and  sectir^na,  where  it  la  sought  to  continue  or  amend  an 
act  passed  tVn-  nuiking  a  railwjiy.  It  ih  well  known,  that  d  aring  the 
period  which  has  been  enjTihaticallj  caUeil  that  of  the  '^Railway 
Mania,*'  a  gre^t  nnmber  ot  acts  were  passed^  the  pttwers  of  which 
have  never  been  execute*!,  and  the  conae^pieuee  is,  that  about 
this  time,  the  jiowers  have  either  expired  or  are  about  to  exjiire. 
In  oonsequeuce  of  this  numerous  bdk  have  been  brought  into 
Parliament,  both  in  this  and  in  the  last  gessioni  to  revive  the 
powiers  of  certain  acts  which  have  either  expired  or  are  about  to 
expire,  and  hence  the  quej«;tion  ha'*  iun»en,^whether  new  plans 
Bud  sections  are  requires!  for  sneh  biUa?     In  order  to  make  this 

auestion  intelligible,  it  must  be  explained,  that  acc*irding  to  the 
landing  Orders  of  the  House  of  ComniouHj  all  private  bills  are 
divided  intt:*  two  classes — the  tlrst  class  eom prising  tlioRe  for 
which  no  plans  and  sections  are  i>?quire4l  to  be  deixjsiteil,  and 
also  comprising  bills  for  continuing  or  amending  act«  pa^ed  for 
•ay  of  the  purposes  inclutled  in  this  or  the  second  class,  where 
no  further  work  than  such  aa  was  autliorLHt»d  by  a  former  act  ia 
pro|KT«e<l  to  be  ma^le.  The  second  class  includes  all  thoee  biUa 
for  which  phins  and  sections  are  required  to  be  depositetl, 
including  railways,  canals,  roadn,  &c 

Now,  in  all  railway  acts,  the  powers  for  the  compulsory  pur- 
chase  of  land,  and  the  power  to  make  the  nylway,  expire  after  a 
certiiin  ntimber  of  years;  and  there  can  be  no  ^nuht,  if  the  act 
for  continuation  he  introdu<_vd  while  the  powei's  of  the  original 
act  are  still  in  force,  the  olyect  toeing  merely  to  extend  tliose 
powers  dtirtng  a  further  t^rm  of  yeai-s,  such  a  bill  WDuld  un- 
donhteilly  c<:»me  under  the  first  class,  and  no  plans  and  sections 
would  be  required  in  respect  of  such  bill.  But  the  ca^e  is  widely 
dififerent  when  the  powers  of  the  original  ai^'t  have  expired,  for 
then  the  new  bill  can  scarcely  be  called  a  bill  for  t^ntinitingt  but 
really  aj»|>eaps,  to  all  intents  and  ]mr]X)sea,  to  be  a  new  act 
intendetl  to  confer  new  and  original  powers. 

The  decisions  of  the  two  houses  with  respect  to  this  intricate 
point  are  not  yet  c*implete,  but  as  far  as  they  have  gone  hitherto^ 
the  def^sions  are  at  i^ariance  with  each  other. 

In  the  House  of  t*omnions,  it  was  held  last  year  liy  the 
examinera,  that  when  rfowers  for  the  comjndaory  piurrliiwe  of 
land  hivil  exjui-etl,  but  when  th>wci*«i  t^^  make  the  line  still  existed, 
a  bill  of  the  first  clas-^  might  Im*  brought  in  to  amend  and 
ctintinue  tl»e  original  act.  In  the  Hous*3  i>f  Ijonls,  h{>wevcr,  thia 
ciei*i«ion  wa^  directly  i-evernvd  in  the  case  of  one  sjXfciaJ  and  ?ia 
vell-known  bill — that  of  the  South  Staflbnlahire  li^iilway.  In  Um 
<3ase,  when  the  powers  of  compnl.-ioiy  piirchiwe  ha^l  expired,  l>ut 
|ioT**ii?i-s  U*  make  hml  not  expire^l,  the  Lords*  Committee  held  that 
tlie  bill  was  of  the  «e<xtiid  class,  and  actually  rejected  the  bill 
because  the  plana  and  HertiuOHi  apjilicable  U>  bills  of  that  ehtKs  had 
Dot  lM?en  depositee!.  So  far,  the  decisions  of  the  two  houses  are 
entirely  at  variance;  but  during  the  present  aefision  there  ai-e 
seA*eral  bills  before  the  ex/uuiriers  in  the  House  of  Commcms 
vhcre  alt  the  powers  of  the  original  a/!t  have  expired,  ami  tiie 
Ti.\rliamentary  agents  are  endeavoiiinng  to  forre  these  through  as 
r»iJls  of  the  tji*at  clru-iui,  not  requiring  plana  and  sections.  What^ 
ever  ma}'  be  the  fate  of  these  bills  in  the  House  of  Commons,  the 
result  which  will  follow  in  tht'  llr^nHe  of  hcmU  u  sufficiently 
*'!     '  iMce  the  decision  of  the  latter  being  dire<:tly  oppcisite  to 

t'  Commons  when  any  p^rt.  of  the  jx»wei"s  have  expired, 

v.ir  .n  ^lill  more  strongly  op]nis*Ml  to  allow  the  bill  to  rank  of 
the  first  class  when  all  the  powers  of  the  original  act  have 
expire*!. 

Seeing  that  this  remarkable  diffei'ence  exists  at  this  moment 
between  the  \new3  of  the  two  Htiuses  of  Parliaincot,  let  us  con- 
■id(^r  f<tr  a  iia;>ment  which  view  ap|>eara  to  be  moat  reasonable 
nd  c«m«istent  with  justice  and  cominou-sense. 

The  entire  powers  of  an  act  generiiUy  expire  in  five  years,  and, 
on  ap]ili<mti<>n  t^)  the  Bf»ai*d  oi  Tratle,  it  is  pr>ssible  tx>  obtain  a 
certificate"  extending  the  dunition  of  these  liowei's  for  a  fiirthei* 
p>riofi  of  two  yeaj^s,  making  in  all  a  tenn  oi  seven  years.  Nf»w, 
if  it  be  eonceilcd  that  these  p>wers  may  l»e  reviveti  at  nny  time 
within  the  seven  years  without  the  detK»Hit  of  new  pjatis  and 
js'  irt»ly  this  is  sufliciently  liberah  without  giving  a  com- 

1^  rsto  cfjme  at  any  time  after  the  seven  year's  for  revival 

5l     £  jH  i*^iDs  at  all  com'ersaait  with  smve}^  and  accustomed 


to  oompare  plans  with  the  ground,  will  admit,  that  even  in  a 
much  leas  period  than  seven  years  the  face  of  a  country,  espe* 
cially  in  an  improving  agricultural  district,  or  even  in  a  town, 
may  be  verj'  much  altered^— <iften  ao  much  altered  as  to  make 
the  original  plans  worthless. 

The  least  therefore  that  a  company  can  do,  after  the  expiration 
of  the  seven  years,  m  to  deposit  new  and  ccu-rect  plans  and  see* 
tions,  showing  the  accurate  configuration  of  the  oountry  at  the 
time  of  making  the  deix^siL  Remarks  of  the  same  nature  apply 
to  the  B<xvk  of  Reference,  which  undoubtedly  ought  to  be  new,  as 
it  is  well  known  that  tenancies  or  occujmtiona  frequently  alter  to 
a  very  gi^eat  extent  in  lens  than  seven  years. 

In  fii^^i^  if  the  jirinciple  which  is  now  advocate*!  in  the  House 
of  Commons  l»e  carried  out,  there  is  nothing  to  prevent  a  com- 
jiany  coming  to  parliament  twenty  and  even  a  nundred  yeai-s 
after  the  expinition  of  their  powers,  asking  ff>r  a  revival  under 
the  name  of  a  continuation,  and  claiming  to  bring  in  their  bill 
v-ithout  depositing  plans  and  sections,  or  cf imply iijg  with  any  of 
the  forms  appltaible  to  Inlls  of  the  second  dass."  We  often  liear 
complaints  of  the  injustice  and  annoyance  inflicted  by  tori  rigid 
tai  adherence  to  the  mere  technical  fiirmalitiea  of  the  StandSig 
Orders,  but  here  is  a  case  where  a  strict  c&rrymg  out  of  the 
Standing  Orders  is  a  necessary  measure  for  the  protection  of  the 
landowner  and  othera  interested  in  the  country  to  l»e  traversed 
by  the  railway. 

It  is  a  case  where  immense  injustice  would  be  done  by  dis- 
pensing with  the  neoeeaary  plans  and  sections;  as  no  one  could 
otherw^sie  know  how  his  Wd  is  to  beaflected,  or  what  is  intended 
by  the  railway  company.  While  we  hope  earnestly,  that  the 
question,  as  one  of  practical  im|K>rtance,  will  be  speedily  settled 
by  an  agreement  between  the  authorities  of  the  two  houses,  we 
cannot  doubt,  that  in  the  present  instance  the  House  of  Lords  is 
correct  in  iti*  decision. 

Since  the  preceding  remarks  were  written,  one  of  the  examiners 
has  de«ideil,  in  the  cfise  of  an  act  passed  in  1846,  when  a  bill  is 
brought  in  during  the  present  session  to  continue  tlmt  act,  the 
whole  of  ihe  jniwers  having  expired,  tliat  plans  and  sections 
ought  to  have  been  dem^^it^l,  and  in  consequence  has  declared 
tliat  the  Standing  Orders  have  not  been  complied  with.  This 
decision  will  pMlmbly  be  confirmed  by  the  Standing  Ortlers  Com- 
mittee; and  so  far  the  practice  of  the  House  of  Commons  will  be 
aiwimilated  to  that  of  the  I^ords.  The  only  point  of  diffei"^nce 
now  remaining  l>etween  the  two  houses  wHJ  be  in  the  case  of  bills 
where  all  the  powers  have  not  expired. 


ON  THE   ACTION   OF   SAILS  AND   RUDDERS. 

At  a  meeting  of  the  Royal  Scottish  Society  of  Arts,  the  Rev. 
J.  BiiMlie  gave  tlie  results  of  some  inquiries  he  harl  mrnle  into  the 
principles  on  which  the  action  of  sails  and  ruddei's  depends. 
After  showing  the  importance  of  distinguishing  between  the 
overturning  and  impelling  influence  of  the  wind,  lie  gave,  as  the 
result  of  his  calculations  and  observation,  the  following  rule* 
The  faster  ixxiy  vessel  s:iilfl  in  proportion  to  the  velocity  of  the 
wind,  when  the  wind  ia  on  the  side,  the  more  acute  shouhl  be  the 
angle  which  the  sail  makes  with  the  line  of  the  veasel's  motion,  in 
order  Uy  produce  the  greatest  imjieUing  force;  and,  on  the  otlier 
hand,  the  slower  the  vessel's  motion  in  proportion  to  that  of  the 
wiml,  tlie  more  obtuse  should  that  angle  l>e  made,  in  order  to 
prevent  at  cjnoe  a  diminution  of  the  Lmpellrng  force,  and  a  dan- 
gerous increase  of  the  overturning  inJluence  of  the  wind. 

He  tlieu  direct^ni  attention  Uy  the  alteration  which  should  be 
made  on  the  j>i:>aitiun  of  the  after-part  of  the  sail,  in  consequence 
of  the  wind  rebounding  from  the  anteri<tr  portion  of  it,  and 
shtfweii  tliat  the  effect  of  the  mr  rel>oun*ling  from  the  fore-part  of 
the  sail  would  require  the  genend  angle  of  inclination  to  the  line  of 
the  vejstHePa  motion  to  lie  more  actit*?  than  it  would  otherwise  have 
lieen,  and  that  all  fore  ami  aft  sails  sliould  Ije  drawn  as  tight  as 
the  sti'ength  «>f  the  materials  will  perruit.  In  regattl  to  the 
action  of  rudders  and  other  appli^uicos  for  steering  a  vessel,  he 
showed  the  different  forces  on  which  that  action  depends,  and 
directetl  attention  to  the  tact,  that  the  action  of  a  siul  near  the 
stern  not  only  resembles  that  of  the  ruilder,  but,  l>ein^  indejien- 
dent  of  the  vessel's  motion,  might  hi  many  C!U4«.»s  r>e  a<tv&n* 
tageously  aultstituteil  for  it;  atul  atiggesteil,  that  in  t;tckiug  sharp* 
built  -vessels  the  mizen-sail  should  l>e  brought  round  much 
further  to  wimlward  than  ia  usuaOy  done,  in  onier  Uy  prevent 
them  missing  stays. 
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ON   THE   FRENCH    AND    OTHEB   METHODS    OF 

CONSTBUCTING    mON    FLOOES. 

By  Mr.  Barrett. 

At  ft  meeting  of  the  Royal  Institute  of  British  Arcliitects,  on 
JaiiUJir^^  23ni,  Mi\  Bjirrett  reatiested  pei-niiBsion  U>  read  a  Pa])er 
in  coub'niiation  of  that  read  W  Mr.  H.  Biiruell  at  the  pix'vioua 
meetLQg  (see  Joumai^  ante  p.  54;,  cont-uning  some  further  expla- 
nation of  the  sr)'Htea>  of  fireproof  construction  with  wliich  he  was 
connected,  And  which  was  known  as  "  Fox  and  Barrett's  Put^ut;" 
and  stated  thjit  the  obitHita  accom|jlL*lit!d  by  this  system,  whether 
applied  to  puhlic  buildings^  dwelhnghou3e%  warehouses,  milla,  or 
other  struct iirejs,  were  as  follows: — 

To  miike  each  floor,  as  well  as  the  roof  of  the  building,  fireproof, 
so  that  fire  can  neither  be  communicatt^l  fr<jm  one  story  to 
another,  nor  be  introduoed  into  the  building  by  burning  away 
the  roof; 
To  avoid  all  lateral  thrust  or  weakening  effect  upon  the  walls, 
and  to  distribute  tlie  weight  over  them,  instead  of  concentrat- 
ing it  on  certain  points; 
To  secure  the  building  fruiu  the  attacks  of  ilry  rot; 
To    give    increased    solidity,    linnnesa,    and    durability    to  the 

structure; 
To  render  the  floors  practically  sound-proofi  when  finished  with 

a  booided  sur&ce; 
And  to  combine  these  advantages  with  great  simplicity  and 
economy  of  construction,  and  a  much  leas  thickness  of  floor 
than  is  usually  requii*ed. 

Thefle  objects  are  accomplished  by  fomung  the  floors  of  the 
huildiogs  of  materials  as  imperishable  as  the  walln  themselves, 
the  leading  featurea  of  the  system  being,  the  sulKHiitution  of 
girders  ana  joists,  either  of  wrought  or  cast  irtui^  for  those  of 
timber,  and  the  emplojrment  of  layers  of  incombustihle  materials, 
supported  by  and  ct>iisfdiilate<l  with  tlie  joists;  the  whole,  when 
o«>mbiue<l,  forming  a  solid  fireproof  fouutlatioii,  adajited  to  receive 
a  finished  surface,  either  of  cement,  asphalt©,  tile,  slate,  stctne,  or 
other  nuiteriai;  or  upon  whidi  foundation  the  onlinary  boarded 
surface,  upon  light  sleepers  or  bevilled  fillets  may  be  laid  down. 

The  pnnciple  of  construction,  a«  applied  iu  lU*  moat  simple 
form,  is  shown  in  drawing  No.  1,*  The  joists  are  fixed  n-s  the 
building  protieeds,  the  ends  being  firmly  built  into  the  walls;  and 
the  floor  is  afterwards  formed  by  li^ht  striiis  of  wolhI,  being  first 
laid  across  from,  joist  to  joist,  bearmg  on  the  bottom  flauge,  and 
having  narrow  spaces  between  them.  Upon  these  is  spread  a 
layer  of  coarse  mortar,  which  is  preaae*!  down  between  the  strips, 
so  as  to  form  with  them  a  rough  and  imeven  auHace  for  uie 
pricking-up  coat  of  the  ceiling;  the  anlwequeut  ajiplication  of 
which  thoroughly  imbeds  the  atripa  in  mortiir,  A  layer  of  con- 
crete is  then  applied,  of  the  retjuisite  thickness  to  ensure  the 
necessary  rigidity  in  the  floors,  Tliis  thickness  is  detennined  by 
the  nature  of  the  building,  thewatlth  of  bearing,  and  the  required 
degree  of  strength.  Tlie  ceiling  is  api>lied  of  such  a  thickness  as 
to  jjerfectly  imbed  the  flanges  of  tlie  joists,  and  thna  protect 
them  from  the  action  of  fire  from  lielow*  A  fireproof  foundation 
is  thus  formed,  which,  when  thorougldy  oonsoli«iate*l  by  the 
perfect  setting  of  the  concrete,  is  of  gixsit  strength  and  rigidity, 
while  the  pressure  upon  the  walls  is  ^triHiy  oeriimi  The  finiaheti 
surface  of  the  floor  is  applied  when  the  concrete  is  set  and  tlry* 

The  joists  are  made  of  a  form  oombiuing  strength,  lightness, 
and  «>conomy;  their  section  depends  upiJU  the  nature  aitd  uses  of 
the  building  to  which  they  are  to  be  applied,  and  in  all  cases  they 
are  tjrovetl,  before  they  are  fixed,  to  an  extent  more  tliau  equal 
to  tiie  greatest  load  tliat  can  ever  be  brought  ujkjii  them,  care 
being  taken  that  this  proof  is  within  one- third  of  the  breaking 
weight  in  the  use  of  cast-iron,  anil  within  the  elastic  limit  of  the 
material  in  the  use  of  wrought-iron.  This  precauti<»u  may 
perhaps  be  considered  unneoesaaty  with  the  latter  material,  mot^ 
especially  as  the  moile  of  oonstractiuu  is  one  which,  in  etfect,  ties 
the  whole  of  the  ironwork  together,  It  is,  however,  more 
satisfacttjry  to  prove  the  joists,  and  it  is  done  with  a  lever  at  the 
most  trifling  cost. 

The  strips,  which  Miswer  the  double  purpose  of  a  foundation 
for  the  concrete  and  a  key  for  tlie  ceiling,  may  l>e  made  of  any 
uoD-combuatible  material  instead  of  wood;  but  it  will  be  seen 


*  TV>  dln«te0ii  ffvftirred  u>  irar«  exhihited  ■>!  thA  ueetiegt  but  we  ate  cmjiblo  to 
uubUdJk  tlleii  in  o«r  fmtent  Kuiaber :  the  ducumtoa  an  tUe  iuljijcct  bciujt  Aurain  (kd- 
imtnied^  ««  bispt,  IwrnvTr  to  ha  enabled  to  i]lui<t«iit«  th«  vuioaii  sjtiama  feleniNl  to 
t^  Mr.  Binvtli  is  mr  nport  of  tbe  discuiMJun  next  mouthu 


that  these  strips  are  so  placed  that  their  ignitioii  ia  impoadbley 
they  are  completely  imbedded  in  the  mortar,  and  have  a  su|»eri] 
cum  bent  miiss  of  concrete,  which  prevents  the  establishment 
any  current  of  air,  and  renders  them  practically  proof  agaiuat  ' 
Til  is   has  V»een  proved  on   several   occasions.      Amongst 
materinla  that  can  be  8ubstit\ite<l  for  these  wood  strips, 
draining  pij>e«  may  be  mentioneti,  and  if  made  of  a     ' 
form  they  give  an  excellent  key  for  tlie  ceiling. 

The  concrete  is  formed  of  the  materials  most  readily  ol 

in  the  locality  of  the  buildiug,  such  iks  fine  gravel  or  ballast,  buni| 
clay,  or  bn^ken  brick,  mixed  with  a  proper  prop43rtion  of  gc 
stoue  lime,  the  wholt*  l>eiug  laid  on  moist,  and  w^ell  trodden  in. 

For  the  finished  surfact*  of  floor,  besides  the  oi'dinary  floorin| 
boards,  cements  of  ditfei'eut  kinds,  such  aa  Portland,  Keeoe* 
and  Piirian,  may  be  used.     Asphalte,  metallic  lava,  alal 
tiles  in  cement  have  also  been  timployed  as  a  finished 
brdh  for  flot»rs  and  roofs. 

In  applying  this  system  to  dwellinghousea  and  similar  building 
the  joists  are  first  tested  singly  to  bear  weights  equal  to  froi 
1201b.  to  150  lb.  per  Sf]uare  f4>o't  of  floor;  that  test  \mng  in  * 
case  of  the  employmeut  of  cast-iron  one-third  of  the  bn 
weight,  and  iii  tlie  case  of  wrought  or  rolled  iron,  the  elastfi 
of  the  metal.  For  buildings  of  a  different  character,  and  reqi 
stronger  floors,  the  strength  and  the  test  are  increased  so 
meet  the  requii^raents  of  tlie  structure.  The  joists  ara 
fixed  on  the  walls,  and  when  built  upou  they  fonn  a 
ties,  which  greatly  streugtheu  the  building.  A  oonaii 
accession  of  s*trength  is  given  to  the  joista  oy  their  ends 
t^us  fiiTuly  fixed  in  the  walls^  and  every  successive  step  in  "^ 
oeasof  construction  tends  both  to  develope  additional  sti%t] 
also  to  protect  the  joists  from  the  cfiect  of  impact  or  com 
The  strips  or  pii3es  are  the  groundwork  of  a  continuous 
which  is  ecjmpleted  by  the  subsequent  ap[ilieation  of  the  m< 
and  concrete,  the  hitter  completely  imbedding  the  whole 
ironwork,  which  is  pressed  eqiudly  on  both  a  idea,  and  the  c 
well  trodden  under  the  upper  flauges  of  the  joists.  Thus  it 
be  seen  that  the  force  of  compi-easion  acts  uiH>n  the  joists  onlj 
through  the  mediimi  of  the  concrete.  What  Uie  actual  additiol 
is  to  the  original  strength  of  the  joists  by,  iu  the  first  place,  firmlj 
fixing  the  ends,  and  then  by  the  jierfect  union  and  combinatioi 
obt;uned  in  the  pnx^ess  of  construction,  has  not  been  ascertained 
but  an  idea  of  the  enormou.s  weight  that  would  be  required  t 
break  down  a  floor  may  be  thus  obtained: — Supposing  the  roon 
to  be  18  feet  square,  thus  contiuning  324  feet  in  area;  the  joist* 
having  an  original  working  stj^iigth  of  1  £0  lb.  to  150  lb.  per  foo^ 
the  average  ultimate  strength  is  405  lb.  j>er  foot,  and  if  it  i 
assumed  that  an  inei'e.ase  of  55  ner  cent,  only  is  obtained  by  th 
fixiug  and  the  consolidation  of  the  entire  mass,  the  breakiQi 
weight  is  5m)  lb.  |>er  square  fi»ot,  which,  multiplied  by  tb 
number  <jf  feet  (324),  gives  I44*ic«,'/.,  or  upwards  of  72  ton»,  m 
the  hya^l  required  to  l)reak  down  the  floor  of  a  room  18  f%^ 
square:  anil  this,  it  should  be  remembered,  is  not  a  floor  U 
wliich  extra  strength  is  provided,  but  merely  the  rot»m  of  ai 
ordinaiT  dwelhugijouse,  which  if  ywwked  with  200|>eople,  or  a 
full  as  the  *' Black  Hole"  at  Calcutta,  would  only  b<^  hvwied 
15  toa*,  or  alxiut  one-fifth  of  the  breaking  weight  t4  the  fl^ 
assuming  2.5  per  cent,  as  the  gain  in  strengtli,  a  low  esti 
taken^  frjr  an  increasrP  of  twice  this,  or  50  per  cent,  is  o«»inmonb 
reckoned  as  due  to  the  firmly  fixing  of  a  beam  alone;  is  bile  th 
great  principle  of  this  system  is  the  gradual  development  d 
strength  and  firmness;  the  efl*ect  of  the  load  l>eing  tnwisf«?nvd 
through  the  medium  of  the  cfuicrete,  to  the  walls  or  other  vertic^ 
9upi>>rt«;  the  entire  floor  becoming  in  effect  oil*  larffe  beam  ttit 
iron  rthn.  This  calculation  has  reSrence  to  the  use  of  joists  <| 
cast-iron;  with  joists  of  wTr>ug!it  or  rolled  iron  the  ultimate 
strength  w<»uld  be  considerably  greater. 

There  is  of  cjiurse  a  limit  to  which  single  joists  can  be  cairi^ 
on  this  system,  but  ris  i-ooms  24  feet  in  width  have  been  ooi 
structed  with  tlMnxi,  and  without  the  use  of  main  gLrdera^  it  \ 
very  nirely  that  the  latter  are  rt-quired  for  dw^ellinghoUBea  aa 
buildings  of  the  siune  class.  When,  however,  the  apaZL  mud 
excee^ls  20  feet,  the  atloption  of  gii-ders  with  minor  joists  bearim 
upon  their  flanges  ia  the  most  economical  metht>d.  In  this  waj 
^oors  of  60  feet  span  have  lieen  constructeil,  the  ginJers  havii^ 
an  intermediate  lx*aring  on  c<>himns  i*laeeil  20  feet  apart.  Flocn 
of  30  feet,  3()  feet^,  anxl  42  feet  span  have  also  been  oonstructt 
vrith  girdeiTj  and  joists,  without  the  aid  of  columns. 

It  may  be  &aid  therefore  that  there  is  scarcely  a  limit  to  tb 
applioitioQ  of  the  system  as  regards  the  space  to  be  coverei 


THE  CIVIL  ENGINEER  AND  ARCHITECT'S  JOURNAL. 


91 


while  there  is  prohabtj  no  kind  of  builUing  to  which  it  is  not 
oapable  of  being  adapted.  Besidea  public  buikliDgs  of  diii'erent 
Idndat  sudi  aa  hoapitAk,  hiimtic  asyhima,  »md  workhouaea;  build- 
ings tor  reoordH,  railway  ottiei^  bauka^  hotels,  exiiibition-roumj^ 
Isntha  and  waah-housea^  train ing  iiistitutionH  and  »cliuob,  &a,  tlie 
aystotn  hju  been  extenaiYely  adopteil  iu  pri\  at43  liuildiugi^  auoh  as 
minsiaus,  dwfjUini^houBes,  otticea  nud  chauil>erH,  and  dwellings  for 
the  working  classes.  It  hoA  ali»o  been  empkyt^  in  Urn  oonatrao* 
tion  of  warehoiifiea  and  mills. 

This  system  of  construction  h  not  therefore  to  be  regarded  as 
&  mere   theory,  but  aa  one   which   liajg  been   very  ext**niiivtJly 
arii>lied,  and  has  moreover  stood  the  teat  of  an  experience  of 
1 1  rirs:  I  mention  thii*  first  to  disclaim  all  merit  whatever 

I  ii  J  orijB^uiated  it.     It  is  to  a  member  of  the  metlicaJ  pro* 

Aioii^  ree*?ntiy  deceaaed.  Dr.  Henry  Hawe^  Fox,  that  we  owe 
introtl action  of  this  principle  of  construction.  That  gentle- 
erected,  in  the  years  183li-4,  an  extensive  private  lunatic 
«y1tjm  in  Gloucesterahire,  and  built  it  entirely  upon  thiJ^  prin- 
ce' '  I  ten  years  aftei-warda,  in  the  year  1844,  at  the  urgent 
U  II  of  Ilia  fi-ienda,  and  as  the  only  means  of  bringing'  a 
raui.rne  invention,  which  hiid  on  several  oeciLsiOns  aavcil  the 
J  ding  from  destruction  by  fire,  into  genei-al  use,  he  was 
Dduced  t^>  jx&tent  it,  'bly  own  cjuno^nion  witli  it  dates  fi-om  tlie 
^■ar  184H,  since  which  jjericKj  it  has,  as  I  have  said,  been  applied 
ucce^ftdiy  to  alm<i«t  evej-y  desc^ijition  of  building.  Another 
Bae*:»n  for  my  mentioning  the  earJv  enipl<jyment  of  this  mcKle  of 
unstruction,  lUid  the  date  and  ol>ject  of  its  toeing  piitented  in 
Snghuwl,  is,  that  it  lias  struck  me  that  some  persons  may  jKissibly 
efine  that  the  principle  may  have  been  borrowed  fi^im  the 
ttch  systemj  descrilieil  in  Mr,  Bumell^s  paper.  Nothing  C(»ukl 
>  mere  erroneous  than  such  a  auppusitiuu;  a  eomytariaou  ut  dates, 
\  at  once  sets  this  question  at  rest,  the  patent  having  been 
ont  in  1844,  ten  ye/ii-s  after  iU  euct^essful  employmimt  by 
ti  .  ,  i*-e,  while,  as  I  gather  from  Mr,  Bumell  s  piper,  the 
t  ut  of  the  French  system  is  comparatively  ot  recent 
date. 

In  ISoOj  I  visited  Paris  myself,  with  letters  of  introduction  to 
vari«.iasj  jnihitects,  only  one  of  whom  referred  U»  the  use  of  iron 
th*j  e.  Ho  tnld  me  thata  building  was  then  in  course  of  erection, 
and  reo*>iiiyitjjded  me  to  see  it,  wlii^'h  I  did:  it  was  the  Hospice 
de  la  Kep\il>linue,  near  the  Nnrthem  Riilwav  Station.  The 
tlnor^i  were  formed  by  means  of  giitlers  of  wrought- ii\m,  consist- 
ing <»f  two  rectangular  birs,  the  lower  one  stnught,  and  the 
iipjier  one  arched  or  curved,  both  placed  on  e<Ige,  and  the  two 
ciccjLsioniilly  tied  txfgethtr  by  vt-r Ileal  sti*ai^.  These  were  placed 
altout  o  feet  apail;  cr<»s<H-harw  r>feet  apal  wox-e  carrietl  at  right 
Angles  with  the  girders,  and  three  smaller  fiat  bars  on  etlge  ran 
between  eacli  ginler:  spaces  of  about  4  feet  X  15  inches  were 
*&nned,  and  these  spaces  w^ere  filletl  in  with  [K>ttt."ry,  alightly 
-shafieil,  iml>ed*U^l  in  plaster;  dwarf  walls  were  built  on 
be  i&p  of  the  jiots  to  receive  timl^er-joists,  uiKin  which  the  floor- 
lx»aj*«ls  were  laiil.  The  whole  aj^jeared  to  be  a  very  expensive 
^mode  of  conBtruction,  occupying  a  tlepth  c>f  alMuit  18  inches  for  a 
of  3|  metres,  or  11  ft>  6  in.  Tliis  was  the  only  instance  I 
llMrd  of,  at  a  jjeri*>d  six  years  8nl>8e<pient  to  Uie  date  of  the 
pute&L  But  independently  of  priority  of  date,  it  will  he  seen 
or  "1—  '  lamination  that  the  two8yst-enis  ilifier  both  structunUly 
:v  oically,  the  only  f)oint  uf  resemblance  being  the  form 

»  H,  w  hicli  are  alike,  except  that  tlie  Frt»nuh  joist  is  made 

L  'vards  the  centre  or  neutral  axis.     The  peculiar  fonu 

«  :  :idopted  in  Paris  is  available  where  plasti^r  is  abundant, 

the  ^^^hemical  c»>nstituent8  of  tliit*  material  enabling  it  to  j^et  so 
nij>i*liy  that  a  ccaiwiderable  open  s|«ice  can  be  filled  in  without 
any  intervening  siii>port.  The^se  interti^irf  however  are  necessarily 
nnich  more  exjiensive  than  the  strips  ujmju  which  the  concrete  is 
Laid  in  ray  system,  and  whicli  are  the  mere  refuse  of  a  buDd©r*s 
yanl.  The  material  n^cd  for  filling-in  iaditterent,  both  asre^fards 
tta  thickneiss,  its  tendency  to  exjKUid,  its  possible  etfect  on  the 
tn>n,  and  tlie  strong  afhnity  of  g^-jjsum  for  ammonia;  and  the 
^|      '  '  t^he  two  mcnles  of  construction  are  ditl'erent, — the 

'  1  fini shell  floor,  admitted  to  be  subject  to  dellection 

Willi  ail  *  Miiuii-ry  lo4ul,  and  the  other  producing  a  fiuor  uf  very 
great  rigidity. 

...;...  -*' ♦he  method  of  applying  this  sjratem  incases 
,  w  hf  re  the  u«e  of  girdera  is  necessary,  the 
ill  1  3  wnl  frorn  7  to  11  ai\'  exhibiteil.     Nu.  2  is 

'■■j:  the  apj»lication  of  tlje  8)'stem  tvith  iKJth 
■A  cast-iron,  and  shows  the  method  of  txtn- 
fltrttctiou  employed  at  a  hirge  fliu:  mill  at  Newry,  the  plan  of  one 


floor  of  which  is  given  in  No«  2,  an  Ironmon^ry  Warehouse  at 
Bristol,  St.  Mark's  CoUe^,  Oielsea,  the  Metropolitan  Con- 
valescent Asylum,  and  varioini  other  public  and  private  build* 
ings.  The  gliders,  a  section  of  which  is  sho'wn,  bear  either  upon 
cidumns  or  walls,  and  the  joists,  which  are  shown  in  elevation, 
run  at  right  angles  to  the  ffirders,  and  are  cast  with  a  shoulder 
to  drop  over  the  flange  of  the  girder,  antl  form  a  tie.  The  depth 
of  the  girders  is  of  course  in  all  cases  adapted  to  the  spvin,  and 
when  this  depth  is  gi-eater  than  the  thickness  of  the  fiottr,  an 
intermediate  nange,  supjwrted  by  side  feathers,  is  east  ujxiu  the 
gilder  The  prt>jeetion  below  the  ceiling  line  should  be  covei^d 
either  with  plaster  or  fireproof  cement,  and  take  the  form  of 
a  moulded  beam,  aa  shown  in  the  figure,  di-awing  No.  S.  The 
thickness  of  the  floor  in  this  ct>nstruction  nirely  exceeds  10  or  12 
IncheK,  and  the  saving  of  siwice  as  compared  with  the  iron  ginler 
and  brick  arch  ay  stem,  will  be  understood  from  the  fact  that  a 
depth  of  2()  inches  is  roquireil  at  the  springing  line  of  tlie  arches* 
This  dirtbrence,  in  a  mill  or  warehouse  several  stories  in  height, 
will  either  economise  3  or  4  feet  of  widling  all  i-oimd  the  build- 
ing or  give  an  increased  height  in  the  ditferent  flooi-s.  Drawing 
No.  7  ahowa  the  cc>mhination  of  wrought-iron  boder-phite  girders 
and  cj^st-iron  joists,  as  adopteil  at  tlie  recently  erected  extensive 
additions  to  Guy's  Howpital,  where  the  roctms  are  from  '21  feet  to 
30  feet  wide.  The  m.iin  gii^Iei-s  have  cast  brackets  riveted  io  the 
web  to  receive  the  joists,  winch  :ire  of  cast-iron  ndth  8houltlere<l 
ends,  to  drc»p  into  tlie  brackets:  considerably  more  than  an  acre 
of  floor  has  already  been  so  constructed  in  tliiB  building.  Draw- 
ing No.  8  shows  the  application  of  wrought-iron  exclusively; 
both  girdei-8  and  joists  being  of  this  material.  The  girders, 
w^hich  are  also  of  bt>iler-f»late,  have  an  a^lditional  or  intermediate 
flange  of  angle-iron,  Ui  give  the  re<|uisite  bearing  for  the  joists; 
which  latter  are  of  rolled  iron,  and  fu-e  occasiomdly  tied  to  the 
girdeiTs  by  small  jmgle-plates,  bolted  or  riveted  on*  This  applica- 
tion of  the  principle  baa  Ixssen  ailopted  in  various  public  build- 
ings (amongst  which  may  be  mentioned,  the  Foundling  and 
Bnjmpton  Hospitals,  the  New  Ofhees  of  the  Lt^ndonand  Brigliton 
and  the  Bristol  and  Exeter  Bail  way  Companies,  Her  Migeaty's 
New  Highland  T  '  %  Bihnoral,  ^Scc),  42  feet  being  the 
extreme  width  i  !  »  which  it  has  Ijeen  at  present  carrieii; 

but  there  u?  no  dihH  un  >  m  extending  it  much  beyond  this,  as  the 
ada]it;vtinn  of  bniler-pLite  girders  to  this  8>-stem  of  oonstniction, 
coinbiued  with  joists  of  ivtUed  iron,  provides  for  every  possible 
crtntLUgency,  wliether  as  I'egards  width  of  bearing,  strangth  of 
fltKjrs^  or  ilibility  to  impact  or  vibi^ation.  In  ca^es,  however, 
where  the  use  of  columns  can  be  iwlmitUid  to  shorten  the  beiiiings 
tfi  t)  or  10  feet,  the  same  ailvanta^es  may  be  secured  by  the 
adoption  of  rolind  iron,  for  bi>th  gii*dera  tmd  joists,  thus  avoiding 
the  use  of  riveted  plate  and  angle-iron  girder^  the  labour  on 
which  necessarily  makes  them  somewhat  expensive.  Diagrams 
illustrating  this  d«)uhle  application  of  rolletl  iron  are  sho^Mi, 
drawing  Na  9  being  the  plan  of  a  flot>r  C3  x  28  feet,  with  a  row 
of  cast-iiYJU  columns  running  down  the  centre:  these  cttlumns 
Bupfiort  a  line  of  rolled  iron  girders,  which  pass  through  a  hole 
leit  in  the  top  of  the  column,  as  in  drawings  Nos,  10  and  11. 
The  joist0  are  carried  over  the  backs  of  tlit  '      ,  and  are 

i-ollefl  of  a  length  to  sjmn  the  full  width  of  the  1  i  leluding 

the  bearing  on  each  ctf  the  side  walls.  The  ati^.Li.iu,^i:  ..1  having 
the  joists  rolled  in  long  lengths,  and  fixed  with  an  intermetliate 
Hopjxirt  on  the  main  girders,  is  a  most  important  one,  not  only 
as  atfoiNliug  an  eflicient  tie  to  the  Imildiug,  but  as  greatly  in- 
crciiiiiug  the  sti^ngth  of  the  floor;  this  is  an  advantage  which  is 
peculiar  to  the  iise  t»f  wrought- iron.  The  ends  of  the  joists  may 
m;  either  piei'ced  and  seeureil  tf>  the  walls  by  a  rod  or  S  piece,  or 
they  may  be  bolted  to  a  plate  of  iron  built  into  the  wall.  The 
extreme  ends  of  the  girdei's  Innng  also  secured  to  the  walls,  a  tie 
in  each  dli-ection  is  given,  and  the  whrde  forms  a  framework  of 
wrough  t^iron,  poBsessing  immense  stitingth,  each  pail  alfording 
efficient  aid  to  the  rest.  In  buildings  of  greater  width,  the 
aiidition  of  another  line  of  cohimns  would  euiihle  the  samu 
arrangement  to  be  fi^lnpted;  the  joists  being  in  that  case  rolled  in 
long  and  short  lengths,  plaoetl  altei-nately  so  as  to  bi'eak  joint, 
and  bolted  or  riveted  together  at  the  points  where  they  tike  a 
beai'ing  on  the  girders. 

1  huve  ali'cjtily  remarked,  at  the  former  Meeting,  that  from 
prejudice  against  cast-ii-ou  joistw,  though  they  have  been  very 
extensively  and  successfully  usetl,  I  was  induced  tliree  or  four 
yeai'B  aso  to  turn  my  attention  to  wrought-ii-on.  But  here  I  hail 
to  break  entirely  new  gi-ound,  to  institute  experiments,  and  to 
overcome  many  obstacles  from  the  manufacturers.      The  main 


n 


THE  CIVIL  ENGrNXEE  AND  ABCIIITECrS  JOUKKAL 


questioii  WM  aa  to  lufficiency  of  atxength  in  a  sectioii  of  a  form 
best  adapted  for  the  piirpoee — the  as  shape — but  for  the  maim- 
&^ure  of  which  no  mlh  were  in  exist^ince*  Experiments  w«re 
therefor©  tried  on  1  shaped  bars,  and  a  fonmila  deduced  from 
these,  and  acte<i  ufwa  by  my  having  nAh  prejmred  from  4  to  8 
inches  deep  of  the  ^  section.  Subsequent  experiments  oti  tliese 
ha*!  fully  verified  the  correctness  of  the  formula,  but  I  had  not 
carried  my  experinniut«  more  than  CO  per  cent,  beyond  the  limit 
of  elasticity,  this  amtnmt  of  strain  pnxiucing  a  permanent  set  of 
only  TiVirich.  I  had  heanl  that  iron  joiat^  were  coming  into  use 
in  France,  but  knew  nothing  of  the  atrcn^h  they  employed,  and 
have  never  seen  either  the  joists  or  floors  to  this  day.  I  have 
however  recently  obtained  some  inforToation  as  to  the  stFength 
considered  suHicient  in  Paris:  a  friend  who  is  about  to  build 
there  liad  sent  me  some  particulars  obtained  from  the  engineer 
of  the  ci:>mjiany  manufacturing  tlie  joists,  and  a  printed  atatemt^nt 
of  experiments  on  their  atreufith.  This  information  and  these 
ejqienments  iire  important  ns  bearing  on  the  question  of  cost,  to 
wliich  I  will  almost  imme<liately  refer.  It  seems  that  under  no 
circumstances,  and  except  in  a  veiy  extrtionlinary  case^  would 
thev  pkoe  the  joists  less  tlian  from  70  to  8U  centimetres  apart; 
antf  for  a  floor  of  6  metres,  joists  12  centimetres  deep,  and 
weighing  14  or  15  kilognunmea  per  moti-e,  would  l)e  imed. 

I  think  the  first  point  to  e^iblish  is  the  sutKoienoy,  or  nither 
the  actuid  strength,  of  the  joistjs,  of  the  scantling  used  in  Faris^ 
mxd  the  table  of  experiments  enables  us  to  examine  this: — 

Joists  of  12  centimetreR  deep,  and  weighing  15  kilogrammes 
per  metre,  were  proved  at  bwirings  of  4,  S,  8  and  10  metres. 
Converting  these  into  English  dimensions,  we  have  for  the 
bearing  of  R  metres*  19  ft>  8^  in.;  for  the  depth  tff  the  joista,  4j 
inches;  for  the  weight  per  feet  run,  10  lb;  and  for  the  mean  dis- 
tance apart,  75  centimetres,  or  30  inches.  Fnim  the  table  I  find 
that  a  joist  of  these  dimensions  was  proved  at  6  metres  bearing 
with  2tKX)  kilogrammes  on  centre,  wnich  is  equal  to  4(XK)  distri- 
buted, or  8800  lb.  English,  The  area  of  floor  this  joist  would 
carry  ia — 

19'  8"  X  2'  6"  **  49'  2*  and  8S0O lb. 4-  49'  2"  =  179 lb.  per  foot  super. 
But  a  similar  joiat  waa  proved  with  the  same  weight  at  8  mfetrea 
bearing,  which  is  equal  to  5333  kilogramuies  at  6  metres: 

633a  kilotj,  :=  11730  lb.  English  -^  49'  2 '  =  240  lb.  per  foot  super. 
But  even  this  did  not  reacli  its  limit  of  ultimate  strength,  for  the 
joist  was  fmlher  tested  at  10  nietres  beiiring,  until  the  lieflection 
was  incr€o;3eti  to  the  extent  of  just  50  i>er  cent,  beyond  the  last 
1o!mL  It  may  therefore  be  safely  assumed,  that  a  load  of  300  lb, 
per  square  foot  of  floor,  would  not  lia  ve  brokwn  the  joist. 

None  of  the  joists  I  use  have  been  tested  to  anything  like  this 
extent,  for  as  I  have  siudf  I  have  proceeded  upon  the  principle 
that  the  joists  should  not  be  loaded  beyond  their  elastic  limit. 
We  however  easily  arrive  at  the  strength  of  such  a  joist  as  1  have 
been  referxing  to  (for  the  purpose  <:»f  comparison)  by  adopting  the 
Bimple  and  univei-sally  received  formula,  that  the  strength  is  as 
the  dej»th^  X  thickness,  and  I  will  reduoe  both  this  joist  and  the 
one  I  nave  used  (and  which  fl»mis  the  baais  of  my  calculations 
of  Ci>rapjinitive  cost  with  a  timber  floor)  to  rectangular  Iwirs,  and 
compare  them: 

Taking  first  the  French  joist — a  weight  of  10  lb.  per  foot  gives 
a  8*xtti«>na!  area  of  just  3  square  inches;  and  a  rectangular  bar 
of  thia  area  and  4|  inches  deep,  would  give  the  following 
res^dt; — 

1 5  kilog.  p«r  mhtre  «- 10  lb.  per  ft.  —  3  sq.  in*  -  4*75  ^  x  *63  - 1 1'21 4 
whiltthaEagUahjoift— ItJlk     „      «4'S  „      —      7*  x -ese  —  SiJ'eU 

And  further, — 

14-214  -j-TFrTSo""-  -289  per  square  foot, 
and33  «14  -^20'  0  *  5<  24"  -  *S40 

Giving  the  result  of  a  comparison  of  atrongtli  just  1  to  3j  while  a 
comparison  of  weight  would  atand  thus: 

Fiwich  JQist  carries  19'  8"  x  30 "  ^  49'  2"  weighing  220  lb,  ^  450  IK  per  »q. 
EtigUjibjoiitcarrieB20'0'x24''*40'0'        »,      352lb.^dS0lli.   ,, 
This  givea  a  result  of  very  nearly  as  1  to  2. 

Now  the  wnclnsion  seems  nna%*oidable,  that  if,  aa  I  have 
demonstrate*!,  the  breaking  load  of  the  French  scantling  of  joist 
is  equal  to  300  lb.  [»er  s^juare  foot^  it  is  in  my  case  efpial  to  JH»0  lb. 
jicr  square  f<x)t;  but  even  this  is  assuming  that  no  strength  what- 
ever is  derived  from  the  principle  of  o>nsti'uction,  while  I  lielieve 
that  with  properly  constructed  floors,  that  ii*,  with  good  concrete 
of  the  proper  tliickness,  these  results,  aatis&clory  as  they  arc, 
may  be  increased  by  at  least  dO  per  cent. 


Taming  Zkow  to  the  question  of  cost^  the  foUowiiig  statement 

haa  been  prepared  of  the  approximate  comparatiro  - 
for  a  roi>m  12  feet  squai'e,  an-l  for  one  20  feetsquai ' 
on  tlie  dreproof  principle,  and  viiih  timber.    The  hj^i 
follows: 

12'  A  li*  20'  if   f^* 
£#.<!.  £  I.    A 

Ftrvproci^  floor,  formed  irith  strong  joutm  at  roLLad  Iran, 

vid  ft  oeiDflnt  HufAcc , , , T  14  19  t2    I    t 

Deduct  exc«iw  of  iron  in  joiurt*!  to  radaee  Uum  to 

tbo  0tr«Qgtb  of  the  French  HCAntlixMC 1  IT  10  10  tS    1 


Oupt  of  ftrepruof  floor 517    0 

Add  dUrbreijfiA  of  emt  bt^tivt^eu  1  inch  flnarliig  boards  and 
a  oemciit  auifaoe  26«.  per  sqiufa 1  16    0 


n  IS  2 

6    0    « 


S'S  It    1 


OMt  of  fireim>f»f  floor  with  boarded  fori&Mse  ..... .    T  IS    0 

C5a«t  of  timh^T  floia  irngj^tnl B15    4  ffllJ    • 

Theae  calcuktioas  are  mrnie  with  the  price  of  iron  nearly  50 
per  cent,  above  that  of  eighteen  months  ago,  and  much  dearer 
than  for  many  years  past.  The  details  of  these  calcuiationa  am 
given  below: — 

JHmetmmu  of  Room,  12*12  Feet. 
FVrrpro&f  ,floor  famuid  viik  ttrong  joitti  of  foUM  irott  and  Ofment  tuwft 
MviJ  rttllud  juUta,  IS'  3""  long,  8i  lb.  per  ftint — 113  lb,  eacb 

— &  cwt.  fi  11k  ic?  15*. $U    9 

OoQicv^^te,  dtc.  ceiling  and  cemeui  aurboe  of  flcxir«  bU.  per 

8  19    S 


£1  14  10 

Bedact  atcta»  of  iron  in  JoIjU  to  reddCQ  theai  to  the  ctnuetk 
ofthuFiuiidiwauitllug*.  £S  16*.  8tl,^a I  If  10 

Co5t  <jf  flreproof  fltJor « ♦,*... 

Add  dLfTereoce  of  otMt  b«eweeD  I  luicb  flooring  boaidi  ftDd  a 
oemeot  mirfim,  a&l.  par  uqoMn 


Ooit  of  flreproof  ftoor  wiXh  boarded  mufof^'^ 

Tfmbtr  Ftoor-^ 

11  joitft*,  13'  &'  long,  9*'  X  2"^1R4  cable  feet  ®  U.  , ,  y  16 

WaUplfttea,  24fe«tmii,  4j"x3''=1>| 0    <J 

HrrrfneKmejftruUing,  3*.  per  ftiaare. .....................  0    4 

!i  tajiuieraiidoefiiterlnKT  4'0"*S' 0^'...   - 0    8 

1  Liich  dooriog  boards,  1$^  35<.  per  wftuire    ,...,,  S  10 

1  1  and  pLuiter  ceiling,  (if  !«.  44 .....<   .....  1    1 

141  tt'it  4up.  &a.«u,  KHiiid  bo&ming  and  pugging,  ^  dOv.  per 

BiXUATt » .  * , 1    6 


£T  13    0 


10 


Cort  of  timber  floor,  paggod 

/)(Wn*iOTM  of  Room,  20  «  20  FeH, 

Fiftjyro^f  Jtyor  fiwmtA  with  tiring  joUti  afrotUd  inon  awI tfemciit  Kutf^et — 
Nine  ruUcMi  joi«t^,  I'l'  0"  long,  lOlb.  p«r  foot— S52lb.  widi— 

28  cwt,  1  qr.  4  lb.  @  16* n    4    % 

Goni^vttt,  4c.— ceiling  *ad  ocmml  •nrfoce  of  floor^  &fi«.  pv 
Bquaits 11    0    0 

£^'i    4    9 
Dvduet  uoflM  of  iron  in  joi«t«  to  redace  tbem  to  ttio  ^rength 
oftbeFrencb*c»iitUugw,  £314t.  Sa.^a 10    12  1 


£S  U 


Coist  of  flreproof  floor < 

Add  difference  of  crjat  bet»««ii  1  Indi  llooruig  boards  and  ri 
OQinunt  surface,  26».  per  squAre. ... .......,.,.., 

Colt  uf  fireproof  flour  with  boArdixi  rarfboc  ......  , .   . . 

Ttmbgr  Floor  attd  C^tZmjj  of  a  ntbttantial  kind — 

IT  juifta,  2U'  d"  long,  12^'  x  'lf*^^i  foot  cube,  «g  3*. , 13  IT 

WaUpbil**,  4*Jfw^tmn,  4J'''»"=3i 0  11 

2  wrought'iixm  tiea^  y  di&meter  witb  Mtrew^,  &c,,  40  feet  ^ 

Hd «... I    6 

Herring  Ikkhc  stnitting,  8«.  per  aqnarv 0  13 

Hiwlf  brink  trLmuier  and  centerbg,  fi'  0"  x  2*  0"  (§  It.  . . . , .  * ,  ♦  0  13 

4  flqiiaret  U"  twitten*.  rt»  42*.  per  iqnnre 8    fi 

444  jTayi»  lath  and  planter  exiling.  (^  1*.  6«l i    C 

4  flquanas  SUtfLt,  ttouiid  iHULrdJJig  and  pug^ng,  (§  20ff 4    0 


£)i(i  12    2 


ighl 


I  safetyj 


OMt  of  tiiDber  floor,  piigg^ £$1  U    1 

Mr.  Barrett  atat«<i,  in  reference  to  the  practicability  of  redn( 
the  scantlings  of  the  joists  on  his  principle,  thrit  ahhough  it  in 
not  be  dtisirabln  Ut  reduce  them  to  the  Fi'eTich  ston^lartl,  he 
no  tlmibt  TiJIed  iron  joists  of  aa  intermediate  strength  betwi 
those  used  in  Paris  and  his  own,  might  be  employed  with 
and  thtLs  bring  dovn^i  the  coat  of  a  fireproof  floor  \dth  a  bwint 
fiiiHke«  to  that  of  an  onJinary  pngge^l  timl^er  ll<K>r.     M.  Th' 
an  eminent  Pjiri^ian  builder,  hfwl   adopted   Fox   and  "^ 
pnncijile  in  sevend  houses  in  Pai'ifl^  nsmg  jt>iats  of  the 
generally  employed  there,  and  he  had  found  the  floors  sn]^ 
to  the  French  systeni,  which  was  defective  frt>m  its  "want 
rigidity,  and  from  allowing  the  transmission  of  sound  when  tl 
hollow  pot^  were  need  in  condii nation  u-ith  the  plaster. 
Barrett  conchideil  by  obseriTng,  that  it  might  be  considered 
he  hail  a  personal   interest  in  a/lvocating  the  English  aystei 
Undoubtedly  a^  the  proprietor  nf  the  patent,  to  a  cei-tmn  ext 
lie  had;  but  his  interest  in  the  patent  waa  for  a  limited  j>eriod, 
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_  L  pwriod  which  wonld  be  totally  iBadequate  to  repiiy  even  dne- 
*mli  of  the  very  large  sum  which  had  been  siink  in  eatabli<*Iiing 
it.  Indepentiently  of  perHoiiaJ  considerations  however,  the  sub- 
_Je«:?t  was  one  of  general  interest;  {uid  as  Uie  louiics  bv  tire  in  this 
|«i:)nntry  were  reckoned  by  millions  of  |iounda  annually^  lie  might 
»i3'  it  wrts  one  of  national  int^jresL  Certairdy,  the  general  intro- 
duction of  a  a^Titem  which  must  pi\jniote  the  uae  of  iron  (a 
f  BriUiriid  for  the  |>roduction  of  which  onr  resources  were  nnliraited, 
|a.tnl  in  the  mfmiifa^-ture  t^f  which  native  skill  only  wits  employed) 
ahoiild  txj  encourage^l  in  every  i^ossible  way. 

IJUcuMsian. — Mr,  Mqcatta  (tlie  Chairman)  sjiiii,  that  iw  ai-chi- 
tectfi  they  mn^t  feel  the  importance  and  advaiiUige  of  an  inooni- 
"^ustibie  and  imperishable  floor.  With  i*eference  to  coat,  it 
ppeared  de^sinible  to  ascertain  the  degree  of  lightness  which 
iroulvi  be  free  from  vibration  and  deflection^  in  order  to  avoid  a 
rery  ejcpensive  mode  of  c«3nstTuction.  Mr.  Barrett's  system  was, 
tie  believed,  the  development  of  tliat  executeti  some  years  ago  In 
'Jh^uceatershire  by  Dr.  Fox,  which  excited  much  interest  at  the 
time.  With  respect  t*.>  one  matttT  of  detail  in  Mr.  Borretfa 
aystem, — ^namely,  the  small  laths  placeil  l>etween  the  joists  to 
ive  the  concrete,  he  inqnired  whether  those  laths  were  not 
'  alight  to  carry  so  great  a  weight,  as  if  they  wer«  lialile  to 
ome   bent,   the  consequence  would  probably   be  a  crocked 

Mr»  Barrktt  stated  that  these  laths  were  merely  used  as  a 
apport  to  the  concrete,  till  it  bei;nrue  set.    They  were  1  inch 
s  bv  24  inches  long,  between  the  beariiigss  on  the  iron  joists; 
eiglit  upon  them  fcing  only  j^j^th  of  their  breaking  weight. 
Ctt  til*,  ''"n Crete  became  aet,  the  structui'e  became  wholly  inde- 
1  r  these  strips,  and  if  it  were  practicable  to  remove  them, 

T  t  lire  would  for  any  pui-poses  of  strength  be  complete 

without  them.  He  had  ci^nstmcted  many  acres  of  flooring  in 
this  way,  and  not  the  slightest  difficulty  had  ariBen  from  the 
iitae  suggested. 

Mr.  TiTB,  said,  it  appeared  to  him  that  the  present  question 
I  a  little  involved  in  a  discussion  raised  some  time  ago  by  the 
ate  Pnjfeasor  Cowper,  who  ha*!  brought  before  the  Institute  the 
ronderfid  merits  of  construction  a*lnTit-ed  in  the  Ciystal  P*da^^«?, 
d  told  them  that  they  were  behind  hand  in  all  iJiveutions,  and 
ba^i  to  learn  evervthing  from  the  engineers,  especijdly  the  use  of 
ir*>n.  Now  he,  Mr.  Tite,  freely  admitted  the  ingenious  applica- 
tion of  familiivr  principles  which  the  French  system  of  flooring 
dii?pLayed;  but  the  question  of  coat,  I'eferrtHl  tt>  by  tlie  Chairman, 
•wiLrt  proljiibly  the  main  reason  why  iron  joists  of  this  charact^^r 
U'mJ  not  been  more  extensively  used.  Architects  haii  certainly 
been  taught  by  the  engineers  to  be  more  extravjigaut  than  they 
used  Ut  Vie,  but  Uj  an  architect  the  question  of  cost  must  be  one 
of  the  gravest  consideration.  It  was  true  that  in  Paris  they  had 
Been  a  great  deal  of  the  amplication  of  wrrnight^irf»n  joists  by 
Viseonti  ami  others,  but  he  telt  bound  to  claim  a  f>erfect  acquaint- 
jce  with  this  matter  in  his  own  experience  of  sc^me  twenty- 
ght  years.  There  was,  in  fact,  nothing  new  in  tiie  principle, 
either  as  resp^ct^d  the  imn  or  the  concrete.  Mr.  Tite  then 
a4iverte<l  to  the  early  methmls  of  forming  tloors:  first  by  a  n>w  of 
bea-ms  pluwd  side  by  side,  the  least  dimensions  downwards,  antl 
uf  an  uniform  substance,  and  afterwards  by  me^ans  of  strong 
heavy  ginlers  or  lj*yiruig  beams  of  oak,  producing  the  gr»>jitebt 
possible  ritjidity.  This  HVHtem,  intro<iut'ed  in  Italy,  was  adoptM 
ur  Sir  C\  Wren»  and  when  (after  the  lire  t>f  L«»ndon)  «>ak  became 
scarce,  lir  was  used  in  the  same  way.  This  however,  tieinsr  more 
€^aslic,  wiLs  found  to  bend,  and  a  system  of  truHsing  girders  by 
"*  e  imiertion  of  iron  was  adopted,  and  gradually  cjirried  to  a  great 
sct^nt,  (Mr.  Tit«  described,  and  illustrated  by  sketching,  several 
f  the  v^aineties  of  trua.'wjd  gi idlers  formerly  in  use).  Sir  Iv>bert 
"hen  Mr.)  Smirk e  at  length  intrc^duced  the  cast-iron  giivJer, 
,d  the  use  of  concrete  (the  latt^^r  in  the  foundations  of  the  Peni- 
^uury,  which  had  faile<l).  Feeling  tlie  defects  of  the  old  systems 
g,  and  believing  that  they  might  be  remedied  by  the 
meut  of  cast-iron  ginlers,  Sir  K.  Smii-ke,  after  consulting 
John  Rennie,  intnuiuo^d  the  use  of  them,  auil  h:ul  tcild  him 
^te)  that  the  tirst  he  u»ed  was  of  the  extraordinary  length 
f»*et,  without  a  sapi>irt  between  the  walla.  The  next  wtcjj 
VAS  m/ule  by  Mr.  Farrell,  a  smith,  who  was  employed  under 
''Sir  JL  Smirke  at  the  Custtjm  House,  and  he,  regarding  cast^-ii'on 
jifj  a   very  brittle  and  dangerous  material,  projiC>sed  tlie  use  of 

T'^" '^  *  '>on,  for  ^^hich  he  took  out  a  patent;  and  between  tlmt 

Mr.  Fari-ell'ti.  mid  the  systems  now  under  discussion, 
ti — -  -i  in  fact  no  ditference  whatever,  except  in  the  ingenuity 
of  the  means  which  had  been  brought  to  bear  upon  the  latter.    In 


Fmnce  earthem  pots  or  pUster  were  used  with  iron  rods  between 
the  joists,  in  England  concrete  and  wooden  laths;  but  these  were 
merely  improvements  on  the  patent  of  Mr.  Farrell,  who  suggested 
that  the  space  between  the  joists  might  be  filleil  in  with  any  fire- 
proof material.  The  joist  mlopted  by  him  wa»  of  this  form  L  »Jid 
as  he  could  not  get  rolled  iron,  he  riveted  the  parts  together. 
Mr,  Tite  stated,  that  he  ha<l  useil  the  sj'stem  described,  many 
years  ago  in  a  large  public  school,  where  a  cheap  fireproof  floor 
was  requiix^il,  with  complete  success,  and  when  ne  last  saw  this 
oon  struct  ion  it  was  as  |k>rft»ct  as  when  tirst  erected.  The  space 
between  the  joists  was  in  this  ca.se  about  4  feet  and  fillftii  in  with 
4  inch  and  f»  inch  Yorkshire  lamling;  which  gave  a  good  upper 
as  well  as  under  aurtace,  the  interstices  toeing  filled  with  Roinnn 
cement,  and  the  ceiling  formed  of  the  same  material.  This  was 
applied  to  a  spice  of  30i)  feet  long,  and  on  an  average  15  feet 
wide,  important  as  this  subject  was,  Mr.  Tite  prooeetled  to 
efzpress  his  opinion,  that  the  systems  of  flooring  referred  to  were 
not  applicable  to  architecture  in  its  more  important  forms.  They 
might  do  for  a  range  of  offices,  an  hospital,  or  any  building  where 

C'  1  ceilingB  were  sufficient;  but  the  architect  had  to  consider 
ration,  ajid  must  apply  his  means  accordingly;  and  it  wt>uld 
often  hapjien  that  the  ordinary  mmle  of  construction  introducetl 
by  Sir  rC  Smirke,  with  subsequent  improvements,  vtrb  better 
adapted  to  such  purposes,  than  novelties  of  more  recent  rnveotion. 
With  regani  ti>  tii-eproofing,  the  world  was  not  satisfied  witli 
actiial  sjifety,  but  requiretl  that  no  part  of  a  building  should  l*e 
combugitiliie,  even  if  no  ihuiger  could  arise  frtim  its  becctming 
ignited.  Thus,  at  the  Royal  Exchimge,  where  he  had  employetl 
cast-iron  girders,  with  arches  in  cement,  tlie  iropro|)er  sutistitu- 
tion  of  a  new  stove  for  the  on©  fixed  by  his  directions^  hiul 
caused  fire  to  communicate  to  the  frame  of  a  blank  wiotiow. 
This  frame  however  might  have  been  entirely  consumed  without 
the  slightest  injury  to  the  building,  but  the  public  waa  not 
satisfied:  an  inquest  was  held  as  to  the  cause  of  the  fire,  antl 
great  complaints  were  made  that  the  building  was  not  incom* 
bustible  in  every  part  With  regard  to  the  safety  in  the  use  of 
concrete,  as  a  protection  fri>in  fire,  esiieciaily  when  the  concrete 
wfis  only  a  few  inches  in  thickness,  Mr.  Tit-e  expi'e^ssed  ranch 
doubt,  conaidering  it  inferior  tt>  the  York  landings  eni|doyed  by 
himself  as  above  mentioned.  Mr.  Farrell  had  sent  to  Sir  K. 
Smirke  a  description  witli  drawings  of  his  method,  and  the  i*eply 
of  Sir  Robert  was  that  he  had  done  the  same  tbing  himself  for 
tweiity  years,  only  turning  the  girder  'with  the  flange  upward.**  J, 
instead  of  downwards.  Whether  Sir  Robert  had  done  this*  in 
cast  or  in  wrought  iron  however,  and  to  what  extent,  did  not 
appear.  He,  '^lr.  Tit*,  should  have  used  wrought-iron  jt»i«tn 
upon  Mr.  Farreil's  plan  more  geneiidly,  but  for  theimpn>vemeuts 
and  popuLirity  of  cjist-iron  giitlers;  and  should  ceilainly  have 
emph »yed  iritn  much  more  extenaiveiy,  but  for  the  gi-eat  question 
of  exfjense.  He  was  very  gliui  the  subject  had  been  discueseil* 
lis  it  would  be  of  the  greatest  ))os$ible  a^lvantage,  if  a  che^p  and 
dumble  fioor  could  be  constructed,  which  should  be  fireproof  in 
the  honei^t  aen.se  of  the  word 

Mr,  T.  H.  Wtatt  considered  that  the  present  was  not  a  ques^ 
tion  of  precedency,  but  of  general  applicability;  and  as  he  hati 
been  one  of  the  iirat  to  use  Messrs.  Fox  and  Barrett's  system 
extensively,  and  had  employed  it  to  the  extent  of  1400  or  15(K) 
squares,  he  begged  to  say  a  few  words  in  its  fiivrmr.  In  tht* 
Wiltshire  Lunatic  Asylum,  erected  by  him,  it  was  essential  that 
the  estimates  should  not  be  oxceed<?d.  Originally  u  judicious 
STstem  of  pugging  hiul  been  ct>ntemplflt*d,  but  by  tlie  ad«>ptioh  of 
Fox  and  Barrett's  system,  inA  one  shilling  had  been  addeil  to  the 
cost,  ami  the  reault«  lunl  l*een  moat  satisfactory.  He  ha*l  tested 
the  deflection  of  the  joists  employed,  and  found  it  verj*  slight 
indeed;  and  lie  was  convince^l  tlmt  anv  sound  wall  would  l»ear 
the  weight  of  this  construction,  amounting  as  it  did  h*  not  moi'e 
than  7b  lb.  for  each  superficial  ftx>t  of  flcwring.  Mr.  Wyatt  con- 
firmed the  experience  of  Mr,  Piper  as  to  any  nectllesa  dt»uV»ts 
which  might  ne  felt  respecting  safety  of  the  construction  imtil 
rigitlity  was  imparted  to  it  by  the  concrete  filling  in.  Tliis 
desimble  insult  however  was  obtained  iu  a  most  remarkable 
d^ree.  In  the  building  refeired  to,  he  had  used  joists  up  t<:» 
16  feet  bearing,  but  othei^  of  hu-ger  bearings  since  employ eil  had 
been  equally  8atift£'ictory.     He  had  felt  ^me  misgivinga  as  to  the 

nible  decay  of  the  wooden  strips  resting  upon  the  j casts,  but 
relieved  that,  m  Mr.  Barrett  stateil,  they  might  with  Kifety 
be  i-emoved  as  ar^jn  as  the  concrete  had  set.  The  only  serioiift 
doubt  was,  as  to  the  action  of  any  damp  which  might  arise  frf»xn 
the  concrete,  aupx>osing  tiie  wooden  floor  to  be  laid  covering  it 
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before  it  had  hjwl  time  to  beeome  thoroughlj  dry.  He  had  used 
a  lx>ai"ded  sur&ce  of  floor  witE  thia  gy&tem,  though  if  he  were 
VMitMiiig  a  house  for  himself,  he  would  prefer  one  of  cement 
There  were,  he  believed,  no  wooilen  floors  in  the  asylum  built  by 
Jh\  Fox.  With  respect  to  the  depth  of  the  iron  joista,  lie  had 
examined  Mr.  Banett^s  calculations,  and  wa«  convinced  they 
were  fi'ee  from  all  possible  risk,  and  might  be  luaiie  from  a  con- 
widcmbly  reduced  drrmuhi,  and  yet  Ikj  witliin  the  mark  of  SiLfety. 
Mr.  Wyatt  then  adverted  to  the  action  of  a  body  of  flume  up»n 
oivlimjry  pliister,  and  described  some  experiments  made  by  Mr. 
HanlwicK  at  the  St.  Katherine'a  Dockft,  in  %vhtch  plajiter  slabs 
1|  inch  to  li^  inch  thick,  »erewed  to  the  underside  of  the  wooden 
joista,  were  exposed  to  violent  flamert  from  tar  barrulsj  and  abo^^d 
that  very  little  fear  need  be  entertainetl  of  the  etfect  of  fire  upon 
a  ceiling,  even  if  tlie  whole  contents  of  the  room  were  to  become 
ignited.  From  thia  he  inferred  that  the  lath«  employed  in  Fox 
atid  BiUTett's  system  did  not  constitute  any  objection  to  it;  and 
lie  addeti  that  he  coiisidereHi  it  oue  which  w^s  really  well  deserv- 
ing the  attention  of  thememliera  of  the  Institute, 

Mr.  r Anson  alao  spoke  in  favour  of  Fox  and  Barrett*B  Bj'stem, 
and  considered  that  although  lx)ih  that  and  the  French  system 
might  have  some  amdogy  to  the  old  metho*l«  described  by  llr. 
Tite,  they  showed  a  great  advance  upon  thoeie  methods.  The 
concrete  and  other  substances  were  suf^erior  to  Y<)rk  hmding, 
inoatmich  an  they  tightened  up  the  joLsta,  and  gave  ita  chief  value 
to  the  construct  ion.  Tht*  elasticity  of  the  joiftt-n,  until  they  were 
trlhd  in  wjis  moat  remarkable,  but  in  about  six  or  eight  months 
r  oonipletioii  the  flrwir  l)ecame  perfectly  rigid.  He  had  em- 
jl  vo<i  ilr.  Barrett's  ayst^^m  in  a  hu-ge  ilwellinghouse  45tVet  by 
2(»  leet  in  dimensions,  and  the  coat  of  iron  did  not  exceed  90^*;  the 
whole  of  the  timber  being  siived. 

Mr.  TiTE  expkine^i  that  the  York  atc^ne  in  Mr.  Farreirs  plan 
wii«  perfectly  connected  with  the  irr>n  by  means  of  the  cement. 

Mr.  BocLNois  statetl,  that  it  hud  been  assei-ted  by  Mr.  Brunei, 
tJKit  the  concrete  was  very  liable  to  becftme  disintegi'nted,  and  so 
to  part  frt»m  Uie  joiste  in  Fox  and  Barrett's  system,  and  t*j  leave 
them  hanging  u])  like  bo  many  latJis.  He  had  use»l  the  Bvatem 
for  a  lOfeet  i>earing  three  years  ago,  employing  joists  without 
any  upfier  flange,  but  the  floor  "wa*  subject  to  consideniljle  vibra- 
tion, which  might  be  increased  beyond  the  cf*ntrt»l  of  the 
aivliitei»t — for  instfiuce,  if  ^u^ed  for  dancinj^.  He  ^isheil  to  know 
if  the  concrete  formed  a  rigid  slab  et[uivalent  t*.)  the  »toue  em- 
ployed by  Mr.  Tite,  and  whether  in  Mr.  Bairrett's  experieucci,  he 
LaJ  ever  found  the  o«incret^  shaken  off  fi-om  the  joists. 

Mr.  Barrett  sjiid  that  he  hful  not  The  oi>ncret<?  could  not  be 
acted  upon  fi-om  below,  nor  from  above  excejit  by  a  cuniplete 
disruption  of  the  ujjjier  jwirt  He  considered  tliat  Mr.  BoiiJnois 
MTis  altogether  begging  the  (|  nest  ion,  by  assmidng  the  fiict  of 
vibration,  which  he  nudd  not  allow  to  \je  taken  for  granted. 
Atl^er  an  experience  of  twenty  years  with  bi^arings  of  fus  much  as 
18  ftiet,  iiuljiject  to  all  the  ordinary  weAr  and  tear  of  a  dwelling- 
house,  he  could  not  c^mceive  the  possibility  of  such  a  reault  a» 
the  concrete  becoming  loose. 

Mr.  BouLNOLs  c<:)uld  confirm  IVIr.  Barretts  opinion  by  hie 
kn  '^vletlge  of  the   floor  at  Messrs.  Nunse's  coach   fact-ory,   in 

*  ut-street    There  waa  a  flag  in  that  floor,  in  consequence 

♦  Lilj^r  of  the  joist,**  not  bern^  caimbered,  or  not  lielng  supported 
in  the  middle;  but  that  a-igging  hud  never  inrre^ised,  although 
t]i«^  floor  was  subject  to  ver}'  gix5at  vihmtion  from  carriage?^  being 
tr  '\  -  (1  over  it,  nor  had  tlie  concrete  l>een  dis^integmted.  TheKC, 
h-tvNover,  were  mattei^  which  patentees  ought  to  be  able  to  speidt 
to,  wjtliout  leaving  ai*chittH*ts  t<>  find  them  out. 

Mr.  Barrett  said  that  he  hml  no  mwms  of  finding  out  such 
a  fa^'^t,  which  ^*"as  not  necessarily  correct  simply  because  Mr. 
Brunei  ha<l  asseited  its  poa.sibiUty,  He  must  be  ctintent  with 
referring  to  his  ow^l  experience,  confiimed  aa  that  hai.l  been  by 
Mr  Boulnois  himstdf 

Mr.  TiTB  calicil  attention  to  the  question  of  Mr.  Bouluois  as  to 
the  degTi?e  of  strength  and  rigidity  of  the  concrete  taken  alone; 
and  f>bjection  to  a  wooden  floor  over  the  concrete  on  the  scoi^  of 
ex|>ende. 

Mr.  Piper  said  tlmt  his  own  gateway  was  covere^l  with  rolled 
iron  joLst**,  tille<l  in  with  common  York  paving,  and  then  (t^j  meet 
the  re<piir«ment8  of  the  old  Building  Act)  covered  tvith  concrete, 
«#>  {IS  to  nutke  a  thickness  of  14  inches.  He  hail,  however,  ceased 
tf>  use  this  methiMi,  observing  that  York  [raving  was  exceedingly 
destructible  by  tiie,  and  that  practicidly  it  did  m^t  furaish  a  inre- 
proof  floor.  With  reference  to  the  doubt  suggested  by  Mr. 
Boiilxioi£i,  he  believed  the  patent  floors  would  be  found  to  move 


altogethefF^  if  at  all;  that  there  was  in  fact  a  doae  tmion  bet 
the  concrete  and  the  metal,  and  no    ■  "  n  in  the  amount  ut 

vibration  of  each.    A  floor  over  a  t-/  '^^ct  to  all  the  wear 

of  a  loft  and  granary,  had  stood  for  six  \  red  with  Port- 

land cement)  withcnit  the  slightest  disji  !.      Mr.  Piper 

concurred  with  previous  speakers  as  to  Uir  rt.sL;^uince  of  piaater 
t<:i  the  action  of  tire,  and  therefore  conaidered  the  laths  used  by 
Mr.  Barrett  were  f>erfectly  sfde, 

Mr.  Tite  inquired  what  exj^erience  there  had  been  of  the 
action  of  fire  on  concrete.  He  apprehended  if  there  were  flinfc 
stones  in  it  the  concrete  would  split,  and  yield  under  the  action 
of  tire. 

Mn  WmTE  referred  to  the  fire  at  ^fr.  Aid.  Humphrej'^a  ware* 
houses^  in  February  lis!>l,  where,  he  belie ve<l,  the  concrete  alone 
prevented  the  spread  of  tire  to  the  T&ult%  which  were  filled  with 
valuable  and  combustible  goods. 

Mr.  Barrett  re4id  an  extract  frc>m  the  Time9  newspaper  of  thA 
2lst  February,  1851,  in  confiruiHtion  of  this  statement.  Ho 
ailded  that  several  fires  hiul  occurred  in  the  building  erectal  by 
Dr.  Fox.  On  one  occasion  all  the  furnitnre  in  a  i^jom,  and  on 
another  wcasion  a  four-]x>st  bedstead  and  furniture-,  liad  b«ea 
reduced  to  ashes  without  injury  to  the  ceilings,  Mr.  Piper  could 
probably  explain  the  circumstances  attending  the  fii^  at  Measra. 
CollanTs  njaaufactory  at  Camilen-toTni. 

Mr.  Pjper  said,  that  there  the  ui>]ier  floors  were  on  iitm 
giniers,  but  not  firepn^of.  The  V>ai*ement  was  covered  with  m 
light  ceiling  on  F<»x  and  Barrett's  patent,  and  \\ith  onlinaiy  cm 
on  the  jwirt  (if  the  tiremeu  it  would  have  preserved  tlie  pn»perty 
below.  The  firemen,  however  would  not  interfere,  and  wimt  waa 
termed  a  second  fire  took  place,  and  destroyed  the  contenta  of  the 
bajsement  storj'. 

Mr.  Barrett  nmd  the  official  ref>ort  of  Mr.  Baker,  the  dbtrict 
sur^'eyor,  to  the  ofiiciid  referees,  describing  in  detjul  the  circum^ 
stance**  refen-ed  to,  and  which  concludetl  thus: — '*Frc»ra  the  fon*' 
going  statement,  there  is  no  reascfu  whatever  to  doubt  tho 
efficiency  of  Fox  and  Barrett's  [latent,  when  applietl  as  a  sound 
fireprt)of  party  structure;  on  the  ct>ntrary,  lam  wellpleaseil  with 
it,  and  even  with  its  resistance  to  ven'  grt*at  concussion,  when 
the  latter  Ls  spread  over  a  surface;  I  only  wish  it  had  n^sisted  the 
single  and  more  pointed  attacks  as  well  us  tlie  combintid.**  Theed 
"l>ointfid  Attacks"  refer  to  the  fidl  of  iron  columns  and  girders 
from  a  height  of  30  feet  uixju  a  firepi*oof  ceiling  never  intended  ta 
caiTy  anything  but  itself 

iir.  Tite  contended  that  York  st^me  would  not  yield  to  a,  fira 
above  it,  and  again  inquired  for  any  proof  of  the  effectual  resiftt* 
ance  of  concrete  tfj  the  action  of  fire. 

Mr.  Barrktt  said  his  system  had  i^esistefl  fire  in  dwelling-* 
houses  fretpiently,  but  it  hatl  not  been  tested  by  a  fire  in  aajn 
large  wai*ehoiise. 

Mr.  SojLES  observed,  that  if  the  ceilings  were  plastered  where 
these  fin^s  <X'cnrred,  the  concrete  luwl  not  been  tested. 

Mr.  Hesketh  thought  the  case  of  Mr.  Aid.  Humphrey*ii  war^ 
houses  unsatisfiictrfiry  as  a  jiroof  of  the  valuu  of  concrete,  The- 
fire  did  not  get  under  tlukt  fio<jr,  and  it  was  protected  from  ubova 
by  the  rubbi«h  which  fell  nyon  it. 

ifr.  BouLXois  contende^l  it  was  the  duty  of  the  pitentee  to 
settle  this  point,  which  he  might  easily  do  by  erwting  an  expm* 
mental  house  and  setting  fiiH*  to  it 

Mr.  DoNALnsox  :  No  architect  wouhl  use  such  a  ceiling  without 
plastorinj^  it,  and  it  vrns  in  evidence  that  intense  and  ion^ 
continued  heat  woold  in»t  damage  the  plaster* 

Mr.  BouLNor^  complained  tliat  insm-ance  comj.»am^?8  mmXe  na 
retluction  in  their  churg»23  whei'e  the  |>atent  waa  used.  If  the 
patentees  pixivwl  it  to  be  firepn>of,  thin  c»l>ject  might  be  attained, 

Mr.  Barrett  said  this  i^^t^l  with  the  proprietor  of  tbu  builds 
ing.  The  house  in  whii'li  his  own  ofiices  were  Cost  3tKKV.  or 
400t»/.,  antl  was  only  insin^  for  GOoL,  just  to  cover  thw  little 
damage  that  eonld  arise.  — 

Mr.  Tite  having  referred  to  covenants  Ui  insure  leaaeholds  id 
two- thirds  the  value,  Mr.  Wyatl  «u*id  he  had  advised  the  Wilt- 
shire magistrates  not  to  insure  their  lunatic  asylum;  and  Mr» 
Barrett  said,  that  in  the  case  of  the  Rojal  Poi-celain  Wt.rks  ai 
Worcester,  where  his  .system  had  been  intitjiluced,  the  insurance 
liad  been  redacted  from  7*.  firf.  to  1*.  tW.  per  cent, 

Mr.C.  H.  Smith  referreil  to  the  ciiuses  which  renden«i  sctme  of 
the  varieties  of  laminate^l  York  at<me  used  for  fireproof  coual 
tdon  more  deetmctiblti  l>y  fii'e  thmi  others.    Tlnise  tenned 
faced,  having  been  naturally  divide<l,  and  containing  more 
to  absorb  moisture,  wliich  would  be  convened  into  fiteam 
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hcati  ftiid  otmsaqiiefitly  split,  were  the  moot  unfit  for  the 
purpoie.  Under  ordiiiikry  cii'cumBtaiieefi,  he  was  of  opinion  that 
concrete,  j^irop^rly  made,  wonjrl  h>ear  a  very  ojnaidenible  degree 
of  heat;  fierhajje  more  thaii  Yorkshire  atone. 

Mr,  C.  C.  Nelsox,  in  continuing  the  diacuaaion  on  February 

X  observed,  that  on  comparing  the  Fi-ench  and  the  English 

niH,  which  had  been  lironght  undtr  conHidemtinn,  tme  gix*iit 

oint  of  similarity  titis  found  between  them,  inabsniuch  s^  the 

Q&in  suppoi-ts  in  each  were  the  r*>lletl  in->n  joi«U;  on  the  other 

hand  these  joista  were  much  ckx«ier  together  in  the  English  than 

in  the  French  system,  in  which  latter,  however,  the  in>n  entre- 

toi9**«,  or  transverse  rod*,  were  placed  further  apart  than  the 

wo^jden  laths  in  the  English  system;  while  the  material   lused 

for  the  lillinir  in  diffei'^d  materifilly,  being  plaster  of  Paris,  or 

planter  anil  holluw  e;i  it  lien  ware  jx»td  in  one  caee,  and  concrete, 

r  Ibrmeii  of  lime,  8;md  and  gravel,  in  the  other.     Neither  of  the 

ystema  under  dincuaaion  could  be  considered!  jierfectly  novel ;  and 

^  far  back  as  the  year  1849,  a  paper  wag  read  to  the 

hy  Mr.  Donaldson,  describing  a  mode  of  constmiction 

\*y  an  engineer  named  Thompson,  in  a  bridge  over  a 

wav  near  Glasgow,  in  wliich  tubular  '\nm  girders,  of  boiler- 

^Iat<?   c  iiiclj  thick,  were  made  solid  by  tlie  intrfHluction  of  con* 

'. >»en  the  plates  to  render  them  unyielding  and  rigid; 

s  lieing  then  tieil  and  framed  together  with  Lai's  of  ii-on, 

between   them  wa«  tilled  in   by  arched    brickwork. 

:  rence  to  the  question  which  had  been  raised  at  the 

libruit^r  meeting  as  to   the  expansion   of  concrete,    Mr.    Nel*!on 

jferred  to  the  "Essay  on  Conci'ete,"  by  Mr.  Godwin,  in  the  first 

rolume  of  the  TraiiBactions  of  tlie  Institute,  for  which  the  firat 

aedal  of  the  Institute  was  aw^arded  in  1836,  as  containing  the 

tits  of  experience  on  the  subjecL;  clenrly  proving  that  c<:>ncrete 

ting  did  expand.     As  Ut  the  natui^e  of  the  Fi'eiR'h  pliiJfter, 

DfiJMsaux   had  forwarded  the  following  comniunieiition  in 

■Bribing  Uie  dilTerence  Ijetween  that  niaterial  and  the 

of  Paris"  usml  in  thia  e<iuntry,  trom  whidi  it  wuuJtl 

that  the  former  was  a  much  better  material  than  the 

riitten 

*'The  English  pla«t«r  «tone  is  a  sulphate  of  lime,  dc«titute  of  water, 

esoept  &  fun&U  portion   of  milphuric  acid;  tt  ia  Id  fact  an  imperfect  alar 

Hie  couaequenoes  of  the  ch&micad  composition  of  this  stone 

tlwt  bttrttt  *tid  re^luoed  to  powder  in  tlie  usual  way,  it  i«  not  capablti 

^_ge^>-  viciKsitudes  of  the  weather,  and  the  small  quantity  of 

pli  contains  preventa  itH  seUing  qtilokly  or  becoming  liard. 

Tt  *  itly  only  be  employed  for  interior  itlaBtering,   and  gene- 

rfH^uiring  but  little  Huiidity^ta  empIovTvient  in  construe- 

t_  _  .  .  j  litiHted.      The  atone  of  the  French  |)btrtter  of  tl»e  cnvi- 

blODfl  of  Pjkria  is  a  sulphate  of  Hme  composed  in  the  best  proportions, 

fthe  acidj!t  being  ahuost  equal  to  tlie  baaes;  properly  burnt  it  preservM  all 

lt«  add  pn^pertie*,  and  i^uce<l  to  powder  and  mixerl  it  l>eeomes  very 

hard  Ln  one  day.     Utdike  the  English  plaster  there  is  no  need  to  grind 

'it  TTcry  fine,  on  the  contrary  for  strong  work  St  is  better  to  be  mther 

it  is  only  in  decoration  that  it  i»  employed  as  fine  aa  the  P^nglij^h. 

^  ^11  France,  along  the  borders  of  the  Seine,  the  houses  are  conatructod 

witli  this  material;  for  eobd  construction,  grouting  the  joists  of  stonet, 

for  exterior  and  interior  decoration,  and  masonry  generally,  planter  of 

I  Porta  is  cimployed;    for  the  latter  purpose  the  powder  is  used  rather 

mixed  with  water  it  forms  a  factitious  oystallisation,  which 

\  sdhijring  to  the  materials  employ e<l  gives  tiiem  greater  rigidity — tlius  a 

I  vaiuit  formed  of  stones  badly  dressed  aiifl  ordinary  mortar  would  have 

Imt  little  strength,  but  the  u»c  of  plaster  with  its  properties  of  aiilteslon 

and  augmentation  of  volume  would  injure  solid  and  durable  work." 

In  Februari'  I M9,  Mr.  Charles  Barry  read  a  pa|3er  describing  a 

[ffTstem,  patetit.e<l  by  Mr.  Beardmore,   C.E.,  m  wliich  the  ajinie 

[  reliance  wtu^  placed   u|>ou  concrete,  formeii  of  Foilland  i^emcut 

iMad  nhingle,  tor  Btitfcning  ^^Tought-iron,  aa  in  Messrs.  Fox  and 

^^arrett'a  ilooring,  drain  pi |>efl  being  in  some  cases  intrtHluoed 

I  with  th<?  concrete  for  the  purpose  of  liglitneiis.     For  a  hpan  of  20 

leet,  iron  plates,  12  inches  vleep,  |-inch  thick,  and  2  ft.  6  in.  ajiart, 

were   u»tMl,   a  layer  of  concrete,   5   inches   thick,  lieing  jilaced 

lietween  them,  on  horizontal  plates  of  iron,  y^^tliick,  ftecured  by 

^-jrivets  to  the  eidea  of  thti  upright  bearers.     The  author  thus 

ribetl  the  use  of  the  concrete.     "  The  uniform  pressure  of  the 

f«te  agaii3^  the  surface  of  the  web,  and  under  tlie  upper 

Ma  of  Sie  beam,  produces  tlie  effect  of  a  continuous  strut^  and 

enables  any  sheets  however  thin,  to  assume  the  true  chai-ai^ter  of 

m  beam  or  girder  "     For  a  8]iau  of  15  to  18  feet  the  depth  o{  floor 

would  tie  7 J  indies;  from  liJ  to  2<J  feet,  12  inches.    Mr.  Beanl^ 

I. more  "oonaidcred  his  tlooj-B  io  be  tirepnx>f  from  their  mode  of 

^^OQntmetiou;  not  liable  to  di&integnition  wlien  exprjsed  to  fierce 

briok  archer  are  by  their  falling  oi[  in  llaket$,  iior  Uj  be 


destroyed  by  audden  cooling  when  highly  heated.  The  thinnega 
of  the  floor,  when  ooutntated  with  one  of  cast-iron,  and  the  absence 
of  all  lateral  pressure,  and  consequent  necessity  for  tie-bolt«,  were 
further  ndvautagea;  in  addition  t^3  which  the  concret-e  wiw  a 
necessary  element  of  the  floor  itself,  not  a  weight  In  dependent  of 
it,  and  it  rendered  the  whole,  as  it  were,  one  ct:mtiuuous  beam, 
thus  making  it  nearly  impoBsible  to  uccumiilate  a  great  weight 
on  any  one  spckt." 

Mr.  IT.  n.  BuRKKLL,  read  the  following  extracts  from  lettem 
which  he  Ixad  i-eceived  6*0 m  Paris,  in  i-eply  to  questions  which 
he  Iiad  forwarded  sinoe  the  first  evening's  tliscussion.    The  hrst 
was — 
1.  A  communicaii^n  from  M.  Pl09,  Stttf-ArchUeet  emptoifed  ni  the  work* 

of  the  TwUrUa  9i!d  X^miwy : 

*'  Y^ou  aik  me  for  some  aooount  of  the  iron  fioora  we  are  now  unng* 
in  the  new  buildings  of  the  Louvre.  These  floors  ars  generally  com- 
posed of  girders  and  joints  of  the  ^  form.  The  joisti!  are  so  projMW^ 
tioned  that  the  deflection  of  the  floor  under  a  load  of  TOO  kilog,  ptir 
auperfScial  metre,  or  H3  lb.  per  square  foot,  shall  not  exceed  20  ceiiti* 
QQCtres  (or  ^-inch),  which  may  be  thus  explained:  We  suppose  that  f«»«r 
persons  might  stand  in  the  space  of  a  superficial  m^tre  (or  lOJ  «quart» 
feet),  and  that  their  joint  weights  might  e^juol  800  kilog.  or  6HI  lb,  ;  we 
add  an  the  weiifht  of  the  interties,  fantona.  pottery,  »mftll  wooden  joists, 
and  flonre,  60  kilog.,  making  350  kilog.     We  double  this  load  to  inake 


it  equal  to  walking  or 
700  kilog.  (1541  lb.)    TJ, 
depths  of  the  joista  GSti\>: 


nd  thue  we  ,irrive  at  the  above- nameil 
^'  tabic  gives  the  spans,  weights,  and 
lo  floors  of  the  Louvre  i- — 
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We  have  adopted  the  above-mentioned  spans,  placing  the  joists  80  oesiti- 
metres,  or  2  ft.  74  in.  from  centre  to  centre,  the  mterties  1  mttr^»  or 
8  ft.  3  i\  in.  apart ;  the  fantf:>mi  are  pkoed  20  centimetres,  or  7  J  inches  from 
each  other,  and  serve  to  support  the  pottery  in  the  usuid  way.  The 
pottery  is  thorougldy  bedded  and  plastered  on  both  sides,  rwidering  the 
floor  OS  nearly  as  possible  sound-proof,  and  infinitely  superior  in  this 
respect  to  the  ordinary  methods.  The  strength  may  be  judged  of  by 
the  fact  tliat  some  have  been  proved  to  1500  kilog.  per  superficial  mit», 
or  307  lb.  per  squAre  foot,  and  the  deflection  did  not  exceed  3  wnti- 
metres  (or  1  incli)  in  the  middle.  In  ftnrt-class  Imiltlings  the  filling- in  ipi 
generally  of  potu^ry  or  hollow  bricks,  but  in  private  luniftes  they  usuidly 
content  tbemnelves  with  plaster  alone;  it  is  considered  inferior  and  leM» 
sound-proof.  In  general  the  wrought- iron  floors  are  found  to  be  of  the 
necessary  strength^  and  may  bo  regonied  as  a  great  improvement,  but  iu 
France,  and  poilicularly  m  Paris,  the  spirit  of  speculation  is  prom?  t*» 
exact  too  much  from  the  material  it  employs.'* 

2.  A  communicution  from  M.  Lkbab: 

**1  received  the  letter  you  wtfre  good  enough  to  send  me,  and  was 
gUd  to  hear  that  you  h»d  written  to  M.  Piot  on  the  subject,  for  he  Is 
the  roost  capnblo  of  giving  the  desired  information^  »fi  he  unites  grwit 
experience  with  practice,  wliich  is  better  than  all  the  theories.  He  hiis 
no  doubt  given  you  idl  the  necessary  proijortions  of  the  floors  of  the 
Louvre.  Though  it  is  certain  that  with  these  floors  there  is  a  small 
amount  of  vibnition,  it  is  no  less  certain,  that  when  used  with  common 
judgntent,  they  offer  the  desiriible  qualitica  of  strength,  durability,  and 
incombustibility.  Had  I  to  midertake  a  building  of  importance,  I  kIiouUI 
unhesitatingly  adopt  this  system,  which  I  consider  excellent." 

3.  A  cmnmimication  from  M.  ChaRLIS  HiTTORPr: 

"For  dwellingbouses,  the  weight  on  the  entire  floor  shnuM  not 
exceed  one- fourth  or  one-fifth  of  the  breaking  weight,  or  limits  of  deflt?c- 
tlon  of  the  joists,  and  it  should  bear  tlie  weight  of  four  j¥*nwms  = 
300  kilog.  (f]51  lb.)  per  superficial  m^tre  (66  lb.  per  foot  8upt:rfiei:UK 
When  these  limits  are  surpassed,  a  disagroeable  vibration  tmd  a  (tihjn»«i- 
tion  to  transmit  sound  is  the  result.  As  yet,  the  floors  well  fiUeii  in 
with  pottery  or  hollow  bricks  have  developed  no  s\'mpton»a  of  fmlure, 
either  witli  respect  to  vibration  or  transmission  of  sound;  but  i\ws  urw 
considerably  dearer  than  those  of  wood,  though  the  nuuiufact\irer» 
{quoting  the  first  or  clieapeet  system)  pretend  the  contrary.  Tliis  kind 
of  economy  is  much  to  bo  regretted,  as  it  may  l>e  the  means  of  causing 
accidents  which  would  tend  to  create  a  prejudice  against  this  mode  of 
construction.  Tlie  difliculties  of  rolling,  render  the  production  of  large 
joists  very  doubtful,  as  n?ganls  the  e<|Uftlity  of  teJKture,  and  in  many 
inotanoes  those  of  from  22  feet  to  24  feet  long,  and  from  8{  inches  tu 
10|  inches  deep,  have  broken  on  being  proved;  but  nothing  is  to  be 
feared  from  the  employment  of  these  methods  for  moderate  spans.  Has 
nerar  known  that  these  iron  floors  have  been  filled  in  with  concrete* 
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whioli  would  loud  the  floor  unneoGmftnly.  Tbe  ironwork  is  painted  with 
A  ooAt  of  litbjug«j  to  prevent  oxid&tion;  aometimM  tkia  precaution  is 
tieg^lected,  tnd  without  ill  effects;  for  after  ail,  the  oxiJation  can  only 
take  place  by  the  double  action  of  the  oxygen  of  the  air  and  water.  Tlio 
iron  imbedded  in  pU^rter  ia  at  once  ooYered  with  a  coat  of  rust,  but  thia 
action  800U  ceaaes  when  tlie  pbutter  ii  of  a  sufficient  thicknese  (say 
j-inch)  to  exolude  the  air,  Tliiii  fact  is  sufficiently  proved  by  the  firag'* 
ments  of  iron  we  constantly  tind^  while  dcixioUBhing  our  old  buildings,  in 
a  perfoct  ttato  of  preservation^  though  they  have  never  been  pain  toil " 
4.  A  eommwiMaiion  from  M.  Don ont  : 

"Of  the  two  systems  of  wrought-iron  floors  that  you  mentioned,  thi8 
one  is  almost  exclusively  employed  here.  Prudent  builders  never  allow 
the  depth  of  the  joist  to  he  less  than  -g^ih  part  of  the  spiui.  The  flUing 
in  between  the  joists  is  generally  of  pottery  or  hoUow  bricks,  be^lded  tn 
plaster;  when  the  builder  is  not  too  sparing  of  hiH  f>Iaster,  anil  the 
spaces  properly  fiUed-in,  the  necessary  rigidity  is  obtaiued.  We  avoid 
the  use  of  concrete  on  account  of  it  weight;  we  find  nothing  answer  so 
well  in  erery  respect  bb  the  potteiry.  We  paint  our  ironwork  i^nth  one 
or  two  ooats  of  lithiuge,  aocording  as  the  speculator  may  be  disposed* 
As  to  the  quality  of  the  work,  I  may  state,  that  up  to  the  present  time 
the  ceilings  have  not  suffered  from  disoolomtion  by  the  oxide  of  iron;  I 
believe,  that  in  the  first  instance,  the  paint  Is  sufiicient  to  protect  the 
iron  from  the  humidity  and  the  oonx>aive  qualities  of  the  plaster,  and  at 
a  later  period^  the  plaster  in  its  turn  protects  the  iron  from  atmospheric 
infliience«.  It  must  be  acknowleflgeil,  tlmt  experience  as  yet  can  say 
little  on  the  matter.  In  twenty,  fifty,  or  a  hundred  years,  we  shall  be 
better  able  to  judge  of  the  syetems,  but  at  tlie  present  moment  they  are 
»o  much  in  favour  with  us,  that  we  very  rarely  have  recourse  to  the  old 
loethods.  In  four  houses  that  we  are  now  erecting  in  the  Rue  de  Rivoli, 
we  have  lued  theee  floors,  three  of  them  opposite  the  Tour  de  St. 
Jacques,  and  the  other  (which  is  the  most  important)  between  the  Rue 
de  BonrdomMB  and  the  Rue  de  Deschiugeurs;  we  do  not  yet  know  the 
nuimbera.'* 

Mr.  BuRNELL  continued — From  these  communications  we  may 
briefly  sum  up  the  fnll()\^'ing  fftcts  : — That  the  planchera-en-fer, 
il*  prnj>erly  carried  ont,  succeed,  but  that  they,  in  c<*mmon  with 
all  other  modea  of  runHtiaiction,  are  camble  of  ht*iu}?  executeti 
barlly.  We  learn  that  the  florira  of  the  Lc*u\Te,  tliough  ii|kiii  the 
same  principle,  ai'e  stronger  than  those  onlinarily  used  for 
dwelling'houseH,  Tlmt  joints  of  tbe  depth  an^l  wt-i;^lk  imliaittid 
in  the  table  furnished  by  M.  Piot,  if  pbiced  2  ft.  7 A  in.  a|>art  and 
prof>erly  fiUeil  in^  will  produce  a  flo€»r  wbone  dt^flection  HbaJl  not 
exceed  |-inch  in  the  centre,  under  a  load  of  143  lb.  ]ier  siij>cr- 
ticial  fut>t ;  and  tlmt  there  ai^e  others  executed  in  the  IvMivre  that 
have  borne  307  lb.  p^r  square  foot,  with  only  1  incli  <hdlectitin  in 
the  rniihUe,  Tliat  for  the  floors  of  dwellin^'-house.s,  the  weight 
on  tlie  floor  should  not  exceed  one-fourth  or  one-Hfth  of  the 
breaking  weight  of  the  joists  or  that  t!ie  dej>th  of  the  joiat  ahould 
not  be  less  than  J^th  of  tbe  span^  when  ^daced  about  2  fL  6  in. 
or  3  ft,  apart ;  and  lastly,  that  n**  ill  e(iet't>(  havo  at  [irHsent  l>eeD 
experienced  from  tbe  eontact  of  the  in^n  with  tbe  planter.  As  I 
Iiave  before  said,  my  object,  in  drawing  youi*  attention  to  tlie 
matter  in  question  woa  to  induce  a  <lue  nppi-eciation  of  tluit  which 
seemed  aucee«t*ful,  but  not  to  extol  it  l>eyond  its  merits.  I  think 
we  must  all  perceive  that  «a  vjduaTde  lei<ison  IB  to  be  learned  by 
the  Htudy  of  tliese  French  metbod.s,  when  we  c^^nsider  their  ligbt- 
luas,  and  the  small  space  they  occupy,  when  compared  witli  the 
fireproof  floors  we  have  l»een  in  tlie  habit  of  executing.  The 
intrtHhiction  of  inteiliea  lietwecu  tbe  j^ji-its  must  surely  t>e  im- 
f>ortunt>  when  the  fllling-in  is  of  a  material  that  swells  in  tbe 
iirc_»ce8s  of  setting,  to  say  nothing  of  their  use  as  transvei'se  ties, 
Tlie  ceiling  appiears  to  offer  its  advantages  on  tbe  score  of  dui-a- 
bility  and  convenient  execution  ;  for  bow  mtieh  more  e^isy  must 
it  be  for  the  workman  to  atlju«t  a  flat  centering  beneath  the  joists, 
and  form  the  ceiling  by  the  simple  ttijenition  of  pouring  a  CivmiK> 
sition  in  ujion  it,  tlum  tbe  te<]ious  procens  iiiv«ilvi-il  in  tuir  own 
methiKl  of  kthing,  and  aj^plying  the  various  coab?  t*f  plaster,  In 
a  very  inconvenient  position,  frttm  the  under  side.  This  mode  of 
gi-rjuting  frcnu  above  ia  not  pecxdiar  to  iron  floors,  but  it  rt^pilr-es 
a  material  that  sets  with  mfKierate  rapiditj^  which  with  us  is 
more  *x»8tly  than  with  the  French,  I  believe" that  tbe  raref^ccur- 
rence  of  serious  c^juflagmtions  in  France  is  mainly  attributable 
to  tbe  use  of  solid  phister  ceilings.  All  seem  to  a^rree  that  the 
fi^iuent  losses  by  fire,  the  discreditable  condition  of  many  newly- 
built  housed,  the  fall  of  otlier«,  and  the  threatening  itspeet  of  the 
iiuuiy  more  which  must  inevitably  shai'e  the  sjime  fate,  were 
tJicre  not  a  special  Pr<»vidence  over  ignorance  and  knavery,  are 
6iil!icient  ttaus^s  to  justify  any  attempt  to  intro^Iiice  improve- 
ment; anil  when  we  consider  the  rapiil  occupation  nf  very  desirable 
|H>8ition»  by  endles**  piles  of  mud  and  bricks,  exhibiting  little  but 
a  diMposition  to  speculate  and  low  cunning,  we  must  all  regi*et 


that  our  alr^idy  great  metropolis  should  continue  to  extend 
under  the  guidance  of  parties  so  httle  capable  or  disposed  t^ 
develojie  oonstruGtiTe  or  artistic  talent  < 

Mr.  Chribtopher  felt  called  on  to  offer  some  remarks  upon 
what  had  been  called  the  EngHsh  sj-stem,  a**  the  results  of  qoum 
siderable  experience.  He  had  spoken  warmly  in  favour  of  thai 
system  when  it  was  first  introduced,  and  still  thought  well  of  il| 
though  it  had  not  been  so  much  imprt>ved  as  he  nail  exi>ectedd 
With  rej?ard  to  the  kind  of  finishetl  fltxiring,  used  upon  the  ootH 
ci*ete,  he  observe*!  that  Portland  cement  in  connection  with  elaatia 
in>n  w*as  objectionable  from  its  ri^dity  and  brittleness;  and  iji 
many  instances  within  his  own  knowledge  it  hatl  cracked, 
he  tiid  not  know  of  a  case  in  which  it  hfid  remained  so 
three  years.  This  had  been  the  case  both  with  floors  andi 
flat  roofe,  after  remjuniug  y^erfect  for  twelve  months;  aiid,  i 
were  aware,  wlien  tlie  Portland  cement  was  once  cracked, 

SpUt  would  penetrate  thrcmgh  the  concrete,  and  in  the 
oor  would  stain  the  ceiling  below,  whilst  in  that  of  a 
damage  would  l)e  much  more  serious;  as  there  it  was  imj 
to  repair  effectually  the  cement     It  was  difficult  to  aco< 
this  failure,  but  prtibably,  as  one  of  Mr.  BumeU's  Fr^^neb 
spondents  suggested,  it  might  be  owing  to  the  expansion  of  the 
c5oncrete.  Whether  the  fault  was  in  the  cement  or  in  the  concnet 
he  had  had  fitilures  in  tln*ee  roofs.  However,  tlie  system  admi^ 
of  other  modes  of  finish,  and  amongst  these  he  might  obae; 
that  he  had  found  the  metallic  lava  of  Messrs.  Orsi  and  A: 
quite  suooessful  after  two  years  trial.  The  ceilings  on  the  Fresxi 
system  were,  in  his  opinion,  better  than  those  on  the  Engli 
plan.     In  the  latter  tiiere  was  the  w^int  of  a  good  key,  and  th 
WMS  a  serious  objection  w^here  the  plaster  was  1 J  or  1^  inch  thici 
while  under  the  flanges  of  the  joists  and  girders  there 
key  at  all,  and  several  serious  falls  of  the  ceiling  had  tidcen 

In"  the  Fi*euch  system  this  could  not  happen,  the  whtde 

being  poured  in  from  alx>vc;  but  in  the  Kngiish  a  separate  mat^* 
rial  was  applied  Ui  form  the  ceiling  from  below.  As  the  cd>ject  of 
this  discussion  was  to  ascertain  the  truths  he  felt  bound  to  aajf 
there  had  been  several  iuHtances  of  ceilings  giving  way,  not  otdjp 
nii<icr  roofs,  j>erhaps  from  the  faultiness  of  the  cement  coating^ 
but  also  in  the  floors  below,  and  he  hatl  found  it  necessary  verj" 
recently  to  tidvc  down  the  whole  of  several  ceilings,  in  order  t^ 
quiet  tlie  apprehensions  of  the  tenants  on  this  score.  Anothei 
seri<jus  objection  to  the  English  system,  especially  in  Loiuta^fl 
where  expedition  w^as  require<l  aaci  ground  rents  high,  "VVh^^I 
time  necessary  for  the  materials  to  dry.  The  drying  of  a  mw^i 
material  6  or  9  inches  thick  and  full  of  water,  if  in  a  confined 
^itiifition,  WTia  indeed  almost  an  impossibility.  He  had  a  case  ii] 
which  it  had  not  dried  even  in  two  yejtre,  and  in  which  it  ha4 
been  necesH.ar)'  ti)  tsike  up  the  sui^ace  of  the  lower  floors  entirely, 
and  to  employ  another  material.  The  floore  in  that  case  had  beeq 
of  lime  and  fiind;  ai\er  the  building  had  been  shut  up  for  twq 
months,  the  wi»rkmen  (who  were  j)n>vided  with  slippers)  went  m 
to  hang  the  tltjors,  iiXid  the  surfaces  were  consequently  »o  worfl 
and  hrf>ken  that  they  were  desti\>ye<i  In  the  lower  part  of  this 
building  Portland  cement  was  !4ul«stituted  for  the  original  finish, 
and  he  might  observe,  as  an  exception  to  his  former  statementj 
that  lyi  a  basement  finish  that  material,  about  ij  inch  thicJ^ 
answered  excee<lingly  w^ell,  the  damp  tending  to  preserve  it.  Ill 
this  case  the  cpmeut  was  laid  on  a  concrete  bed,  4  to  5  inch«fl 
thick,  upon  the  well  rammed  earth.  As  he  had  remarked  somi 
years  ago,  Fox  and  Barrett's  system  atimitteil  of  the  lie«t  plasi 
of  ventilation  and  artificiid  warming,  but  this  f)oint  ditf  no| 
ajifjear  to  have  l»eeu  much  attendeti  to.  This,  indeed,  witli  ^ucl[ 
a  mode  nf  c«>nKtruction,  was  more  necessary  than  in  the  o: 
jd.'LU.  The  floors  were  so  solid  from  Widi  to  wall  that 
v>mh[  get  tiirougli  them,  and  therefore  a  spechd  supply  was 
sary.  From  tlie  stime  cause  there  had  arisen  a  want  of  draugl 
Ui  the  fij*e  places,  and  consequently  smoky  chimneys, 
tliristopher  then  pmcee^ie^l  to  the  question  of  cost,  in  whi 
diflcretl  altogetlier  with  Mr.  Barrett,  He  had  gone  into  estr' 
with  that  gentleman  w^hen  inm  was  only  half  its  present 
of  I'tL  per  bui,  and  they  could  not  reduce  the  price  of  a  floor  oi 
his  jdan  to  the  cost  of  an  oi-dinary  timber  floor;  on  the  cont 
it  wTis  alKmt  the  erist  of  a  timber  floor  of  the  best  descript' 
made  in  the  best  way.  He  objected  tt)  the  course  pursued 
Mr.  Rirrett  in  his  calculntious  read  at  the  last  meeting,  and 
the  deductions  he  had  made  from  the  price  of  his  flotirs  in 
ici  bring  the  cost  ilown  t<*  llie  lowest  piossible  figure,  Th 
Barrett  made  a  deduction  for  an  assiuned  excess  of  strength/ 
he  (Mr.  Christopher)  could  not  ailmit  that  for  a  moment.  To  an; 


emljJfivin^  his  mt«it  Mr.  Barrett  would  c^rtmnly  not 
rt  reduction  of  strength  to  oorreapund  with  this 

dr  lie  price.     Indeed,  instead  of  making  any  deduo- 

tioo  iruui  ihv  tx»8t  of  the  patent  sysftem,  he  (Mi*.  Chi-iatt^pher) 
thought  cerUin  JMlditions  »*hould  be  made.  In  the  firist  place 
hettei-  foundations  were  required  than  for  onlinary  ct>astnictian» 
Thc6«  would  be  neceAs^in'  even  in  the  (!ouiitr}%  on  a  mai'ien  «oU, 
luid  in  a  &eoc»ud-rate  boose  in  Pall-Mali  he  ^^timate*!  the  extra 
oo0t  for  the  foundations,  which  were  essential  in  uainjif  this  solid 
aad  EuaMivi    '  iiin  of  fireprooiing,  at  21>^.     In  the  Tliaiues 

Cham^ri,  j:4t-rate  building,  upwards  of  10,<KKJ  feet  of 

hoop4rqD  wi  IV  "   :i  corit  of  46/.,  mther  more  than  half  of 

vrhidi,  or  2*5/,,   !  0Bider*Ml  iieceasiiry  in  conaequeuoe  of 

ii*f^"*'»"   K  -   "  -' Htem*     Then,  apfviu,  there  wii«  the 

1  i  •  :  o  Ik5  fidt  let  J ,  w  h  ich  ^  in  a  dwelUng- 

b'  .  .  /ill/.     It  did  not  api^ear,  moreover, 

w!  anil  hjtin^  of  the  joiatB  were  included  in 

Jl  I  Mr.   BAKHKTr  Sitid  they  were  includt^d]. 

T!  I  in  cuttinr;:  and  trimming/  the  joists  for 

I')  lion^j  whioh  ill  the  cii.9e  of  the  Thiumy* 

(/  aIm*h?  ihei^  were  fifiy-tive  squares  of  flooring,  he 

e-  '  \*>f.     There  was  the  planting  the  lower  Han ^'w*  of 

tli  I   he  thought  very  riiJvisiUile,  and  more  so  after 

iii  ,  >iult  of  Mr.  Kraith'V  exp^rimente  t>n  the  table^  and 

wiucii   Liie   I'nnoh  hi  'i«'d  al**j  to  think  nece*«ary. 

[Mr.  T.   H,  WvATT,  saiil,  the  statement  of  M, 

pttorfT  waa  tlmt  the  jKin  '      '  '  ^ith;  that  ita 

vnc^  did  not  8f*eui  to  In  all  good 

■i\d  be  al*i  '  M.Mir  ji  sulet  for  nailing 

th  f  J.    Mr,  r  s,  fnuned  on  the  result 

of  !,..^  -  .|,,..ienct>,  wouL.  t  .e._.. -...,.  .....  .l.  i.ilJows:— 

For  a   Ih'tin   VI  x  12  tl.  =- 1  sfj.  44  ft. 
F.r  uPK.f  tV*.r  HErl)  rt'iiii'Ut  (iurfitci!!— Mr.  B*rrrtt'y  ruuc.     £    *.   A, 

rinu 7   14   10 

•  I  it*iv  ttuil  b.in*l  1    It    0 

,  'i«iH    ,         .         ,        ,  0  II     4 

iii^UUt^g^  UjOa^t  CUUlUg,  AJQill  ptUtalU£— oJIY     .  0      T   t(^ 


ikAA  ttx%tu  tat  bo&rded  ■ttf&oe 


Ooil  ul  timber  Hoar,  lagged— Air.  Bsuroil'*  [iriee  . 
Etu««i  111  wrt  of  flroprotjf  fiojr 

For  a  limm  '20  it  20  ft.  =  4  »t\. 


Q    9 


\ 


ilUJf— @  *•. 


Adfl  cjiUm  6ir  bo«nied  nuiju»t  wUli  1|  In.  bdiiUna,  (^  ^2f . 


CoRt  fxf  timbttr  JlodT  wd  ceUlus  of  belt  dncriptiuii,  3ir. 
Bftmtt'B  |iHDd 


£46    s   a 
t\  IS    ft 


ExceM  bi  cwt  of  ftreprnof  fla«rr.        ,        ,        .  £H  11    fi 

U|ion  the  whole,  therefore,  he  thought  Mr.  Barrett's  estimates 
^^igfi  not  to  be  depended  uiion. 

*  Mr.  O  H.  Bmtth  <■  died  the  attention  of  the  Meeting  to  nnme 
srv  ^>n  of  the  effect  of  plaster  upon  iron.     In 

th  I'l  plac'ed  different  materials  in  contact  with 

iron  'Ui  tlie  (Liy  ;Ut  r  the  liwt  meriting  (a  fortnight  a^),  and  the 
results  wt«re  now  evident.  In  one  specimen  plsister  of  Paris  alone 
wa»  UHe«l»  in  another  plaster  mixed  with  a>ind,  ami  in  another 
mortar,  at  lime  and  Miinl  in  equal  pr<3jx>rtions.  In  the  latter  not 
tli*^  K  -♦  t  tra(^  of  rust  wivs  i-w^rceptible,  although  the  interior 
of  W!is  still  in  a  very  ftott  state,  whilst  in  the  other 

*j  -f"'HalIv  with  the  plaster  of  Paris,  the  iron   was 

«*-;  l^lAsb'r  of  Paris   decroaaeil   in    hardness  in 

pt  ui  rige,      Aa  an  iUinitration  of  this.  Mi*.  Smith 

fit;.  le  wa-*  employed  some  years  ix^^"^  to  remove  from  the 

I  Mr.  Prinee  Haire,  at  B:tth,  to  L<jndon,  eight  or  ten 
cnsLs  from  the  antioue,  which  had  been  there  a  hundred 
^  but  he  only  succeedeii  in  removing  two  of  them  safely;  the 
rest  having  fallen  entirely  to  pieces.  Lime,  on  tlie  contraiy, 
incT'eft'ied  in  hnnhie*^?^  with  age,  and  iron  in  contact  with  it  wan 
not  I vtfcimena  proved,  plaster  wiis  moeit  injurious. 

P:.  Lie  iron,  but  if  it  IxHiame  rubbed  off,  even  in 

[111  [i*»iH,  the  plaster  would  t^ommnnicate  oxidation 
T  j  an  extent  aliuost  beyond  belief,  and  in  foct  would 


in  time  entirely  destroy  the  iron.  He  believed  it  would  be  fjund 
almost  imfKissible  to  fix  iron  joists  in  a  building  so  that  the  paint 
or  other  coating  used  to  protect  it  shoidd  not  be  rubbed  off  in 
some  jsarta,  and  even  galvaiiised  iron  was  subject  to  the  same 
objection. 

Mr,  Garlinq  inquired  if  the  old  caste  referred  to  by  Mr,  Smith 
harl  Ijeen  expensed  U)  chimp. 

Jkli'.  Smith  said  they  luwl  not;  but  that  there  wa«  always  a 
sufficient  amount  of  moisture  in  the  atmosphere  to  fucilits^te  the 
decay  of  plaster, 

Mr,  Oarlino  referred  to  some  plaster  floors  which  he  had  seen 
in  Linoohishire,  in  the  vicinity  of  the  quarries.  These  consisted 
of  a  body  of  coarse  piaster,  with  about  an  eighth  to  a  quarter  of 
an  inch  of  fine  plaster  as  a  aurface,  very  finely  and  anioi>thly 
trowelled;  and  although  these  wei^  from  100  to  loO  years  old, 
they  were  now  as  hanl  as  mai-ble.  He  had  also  occasion  to  take 
down  the  plastering  of  the  walls  of  some  rooms  in  the  aiLine 
neighbourhood,  which  wajs  at  lea^t  300  years  old;  this  was  3U  or 
4<>  years  ago,  and,  speaking  from  recollection,  hia  impression  was 
that  the  pWter  in  tnat  case  was  quite  as  hard  as  in  the  floora. 
It  was  suggested  that  these  floors  were  possibly  of  Ume,  and  not 
plaster,  but  he  was  quite  sure  they  were  of  plaster. 

Mr.  G.  R  BuftNELL,  C.E.,  referred  to  the  work  of  Rondelet— 
*I?Art  de  Batir*^-on  the  different  nature  of  lime  an*i  phist^r  as 
to  durability,  in  tx^nfinnation  of  Mr.  Smith's  remarks,  and  read 
some  portion  of  his  letter  to  Mr.  Nelson: 

"I  would  coll  your  attention,  and  tJia-t  of  the  membem  of  the  Iiifltltuia, 
to  a  work  I  mentioned  on  the  last  eveamg;  it  is  M,  Eck  s  Traite  d^  U 
Construction,  Poteriea,  Fer,  FonUsetTfilo,' intwo  vok,  fol.  Paris,  1841; 
in  which  will  be  found  many  very  ronurkable  iliustratioiia  of  the  applica- 
tion of  thoae  various  materiahi  to  purpoictfi  which  rarely  are  thought  of 
in  England.  It  is  aji  extremely  valuable  work,  and  if  it  had  been  better 
known  here,  probably  njuch  money  might  have  been  Sftved  by  prevent- 
ing psirtie,'*  from  taking  out  patents  for  systema  already  largely  employed; 
and  at  ai»y  ratt\  the  study  of  M.  Eck'a  book  would  have  auggestea  many 
valoahle  hints  to  both  architect«  and  engineers.  At  the  sitm©  time,  I 
would  alno  beg  to  call  the  attention  of  the  Inntitute  to  a  note  I  published 
my«elf  in  the  BnUdtr  of  1849,  pftgre  360,  in  which  I  gave  a  short 
description  of  tlie  application  of  Uie  H  ahapcl  rollt?d  iron:  I  allude  to  thia 
because  I  have  reaaon  to  believe  that  the  application  of  thiat  kind  of  bar 
iron  to  flooring  purpoaea  haa  betin  patented  aubsequeutly  to  the  pnhiica' 
tion  of  my  note  in  the  Bmlder,  In  Paris,  it  was  ua-tsil,  to  my  knowledge, 
in  1848.- 

The  nature  and  application  of  compound  wrought-ii*on  beams 
with  earthen  ^mts  lor  r^xjfo  were  described  by  Eck  as  known  so 
long  a^y  as  17W),  in  whose  work  an  account  was  given  of  the 
chiirch  of  »San  Vitale^  at  Ravenna,  the  dome  of  which  is  formed 
of  oil  jars,  laid  horizctntally;  a  fact  which  woidd  set  at  rest  the 
question  of  the  Hupjx)Bed  novelty  of  this  use  of  pottery. 

Mr,  ScoLEs  referred  to  the  use  of  similar  materials,  in  the 
Roman  period,  in  Sj^ucuse,  and  Mi',  Donaldson  added  also  that 
they  wei-e  emjdoyeil  likewise  in  the  Circus  of  CamcftlUt 

Mr.  G.  R  BuRNELL  read  a  furtlier  portion  of  his  letter  to 
Mr.  Nelson: 

"The  formuliB  given  by  Genend  Morin  are  s«  follows;  lai.  For  the 
Systeme  Vaux,  he  oonaiders  that  the  I.mu-8  are  eitposed  to  tlie  action  of  a 
load  distributed  equally  throughout  their  whole  lengthy  and  that  the  ends 
are  fix«d  in  the  walk;  the  weights  and  dimensions  ftre  caleulated  in 
metrea  and  kilogrammes 

Thie^n,  emailing  the  height  of  the  harB|  or  nudn  ribs  «  6 

Their  width «  a 

The  load  per  metre  lineal  .....   —P 

Tlie  olear  span »         ,  •  C 

The  coefficient  of  the  resistance  of  Mrrought-iron  «  2,000^000 

^^,_       PC^ 

In  practioe,  the  loa<)  per  metre  Uneal  usually  applied  (at  least,  for  the 
purpoae^  of  calculation)  ia  53'23  kilog.,  or  about  97  lb.  per  foot  lineal; 
and  the  joists  or  bars  are  placed  at  diatancea  of  abtiut  2  ft.  6  in.  apart. 

"2nd.  In  the  cases  where  roUod  |j  raila  are  uaisd,  the  height  ft,  and 
the  projection  of  tlie  flanges  a*  are  oonatant  for  the  same  aUss  of  rail, 
artd  the  thickness  of  the  flanges  is  usually  ^^th  of  b.  The  thiokneaa  of 
the  centre  web  e  *■  x^  the  only  dement  of  the  problem  in  these  cases  which 
varies  according  to  the  rttsistance  to  be  given  to  the  bara.  Then,  calling 
the  tetal  lciad  =  2P,  and  the  total  hiring -•  2  C,  mud  the  resistanea 
tor  this  farm  of  aectian  R,  —  «,  00  0,000,  we  have 

in  which  I«»the  moment  of  inertia  of  the  section  in  function  of  the  height 
b,  and  V*  a  the  height  of  the  neutral  axis  of  the  bar.     The  ordinary 
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P  Cj  th«Q  beconuM 


P  C 


PC 

6,000,000 

-0'51a', 


;  A&d  firiun  tKU 


*•       1,000,000^ 
Wbien  tlie  pn^porUosj  between  tha  thlckneas  of  the  flange*  and  the 

I         a6»-a'6'>  ,       , .  ,  ^, 
height  differ,  the  gtmenl  fonntila  beoomet  -,•"! fc~^ '  ^  ^**^*^  ® 

« the  space  between  the  ribe. 

*'I  WAi  not  quite  correct  In  the  obflerv&tione  I  made  upon  the  deflec- 
tion of  theae  floors,  on  the  occaaioo  of  your  lajst  meeting,  and  I  therefore 
tend  jou  a  tiungl&tion  of  aa  expeKment  recorded  in  pagee  331  and  332  of 
Vol,  IV.  of  G«neral  MorinV  'Le^oni  de  Mecanique  Pratique/  which 
treats  of  the  reststance  of  materiaU: 

*^  *  A  floor  of  about  21  feft  ipaa  (T  raMan),  oq  the  ^fitem  Yaaz,  vitii  juisto  4  R,  6  ia. 
wpmix,  7i  Inchm  dtfep  by  O'^fl  of  w  taeh  la  thlrkiwi,  eriMi  tin  0*^3  of  aa  loch  Minjirie, 
aad  tplit  ted  laUia  0*43  of  u  Inch  muaro,  tbe  Joisto  baniag  alxnti  1  foot  oa  the  waUn, 
WM  loaded  wltli  a  irdgfat  equal  to  102  Lb.  per  fout  tuperfidal  over  the  vbcile  mrfaco. 
1%e  iraa  irork  waa  mi  with  a  oamber  of  aixMt  ^|  inches  wbeo  in  ^tace;  tho  Miof  la 
vith  plaiter  broiulit  thia  dowa  to  I  -&8  incliM;  and  when  tbe  load  vat  applied,  the  QiMir 
■mik  to  in  inc^  ImSum  the  horl«out&t  lbL%  which  deflectioQ  oMoiately  b«tiane 
I  after  24  booni]  S'lT  ladiea.  On  rttmovlug  the  Ioad»  the  flour  mao  t  indiea,  and  oa 
nrther  raoioirliig  the  plaaler  flUiof  the  Iratimrfc  rota  tUMrfy  to  ita  arjgiual  camber,,  or 
to  %'U  lachei  abofe  Uie  bariaonSal  lina^' 

"General  Marin  remarka  that  thia  experimeat  proves  that  the  iron 
retiuned  ita  original  ehutidty  tc  a  great  extent,  and  that  the  pkateiiug 
Gontributed  gr^ktly  to  the  permanent  deflection.  Mr.  Barrett's  objection 
to  the  use  of  the  French  fitxirs — that  they  were  not  perfectly  Inflexible, 
and  his  statement  that  the  phister  uaed  in  the  Mialand  counties  was 
objected  to  on  account  of  its  organic  smell, — seem  both  to  require  notice; 
for,  in  the  first  place,  a  mere  augmentation  of  tlie  scantlings  would  give 
any  required  rigidity;  and,  in  the  second*  Mr.  Barrett  appean  to  h*ve 
oirerlooked  the  fact  that  the  French  planter,  both  geologioally  and 
lithclogically,  differs  from  that  of  our  Midland  conntiea. 

Now,  the  Freii<;h  planter  ccmt^iin&tj  carlionate  of  lime,  which  the 
En^ljah  plaster  did  tioL  Possibly  English  plaster,  used  in  large 
ouunes,  mi^ht  give  out  some  odourj  but  certainly  he  could  state 
from  expenence  that  the  planter  used  in  PariB  wajs  not  o{>en  to 
tliat  objection.  Where  French  plaster  was  used  in  conjunction 
with  brickwork,  a  remarkable  degree  of  efliore.'icenee  took  place, 
which  might  arise  from  animal  matter  either  in  the  bricks  or  in 
the  pbster,  or  |ierhap«  in  both*  At  all  events  animal  matter  did 
not  exiat  in  the  French  plaster  to  any  objectionable  extent,  Mn 
Smith'H  statement  that  lime  protect-ed  Iron  fix>m  rust  ahould 
>je  received  with  caution*  All  the  wrougbt-ii*on  bridges  in  France 
had  been  built  upon  the  princitjle  laid  dowii  by  Vicat,  that  no 
oxidation  could  take  phic^e  whilst  iron  was  immersed  in  slacked 
lime;  and  aceordinglv  the  tying-down  rods  of  these  bridges  were 
bedded  in  wells,  witb  a  paste  uf  chalk  lime  cai*efully  rammed  in. 
Yet  all  those  bridges  had  fallen;  that  at  Angers  at  a  time  when 
600  pepsons  were  upm  it^  more  than  41X1  of  whom  were  drowned. 
The  explanation  of  this  failure  possibly  was,  that  the  action  of 
the  load  upon  the  bridge  set  the  chaina  in  a  state  of  vibration, 
which,  though  not  yiereeptible  to  the  eve,  was  yet  sufficient  to 
detach  the  r«)ds  from  the  lime  in  whicii  thev  were  embedded; 
itpon  which  water  could  get  in,  and  the  oxidation  would  com- 
mence.  Mr.  Smith's  principle  was  correct;  fout  in  a  floor  of  anj 
kinrl  there  most  be  some  degree  of  vibration,  whi«di  would  tend 
to  detach  the  joista  or  girders  from  a  bed  of  lime  in  which  they 
•  might  be  plamL  He  believed,  in  fact,  that  concrete  or  lime  in 
any  form  was  not  better  than  nl aster,  which  l>eing  more  hygrt>- 
metric  than  the  moitar  would  rather  protect  the  iron  more 
securely.  Practically,  in  a  house,  the  pkster  was  a  sufficient 
defence  to  the  iron,  find  tlm  w;is  what  the  Fi^ench  arehitectjj 
meant,  when  they  said  they  had  not  noticed  any  rust  in  the  use 
i)f  this  material. 

Mr.  Smftb  observed  that  it  was  not  aeoesaary  that  lime  should 
lie  absolutely  in  contact  with  iron  to  protect  it  from  rust  Thus 
tlie  dealers  in  poliaheti  ateel  gootls,  such  as  needles^  did  not  o^^iat 
every  article  with  lime,  but  merel}'  placed  here  and  there  amongst 
them  a  piece  of  quicklime  in  pftjjer,  which  kept  tiiem  in  a 
polished  state  as  long  as  the  lime  continued  in  a  caustic  condi- 
tion. 

Mr.  O.  R  BuRH-ELL  said  that  this  remark  did  not  apply  to  the 
French  briilges.  In  the  case  put  by  Ms.  Smith,  the  caustic  Ikne 
not  lieing  as  yet  convertetl  into  a  hydrate,  acted  by  absorbing 
moisture  from  the  atmosphere. 

Mr,  G AALijJO  suggested  that  if  the  chains  of  the  French  bridges 
were  bundles  of  wires  instead  of  solid  bars,  the  interstices  in  Uie 
wires  mi^t  h&^  conducted  the  water  into  the  wells. 


Mr.  T.  IL  Wtatt  (the  Chairman)  stated  that  the  buum  ^  two 
gentlemen  liad  been  given  to  him  as  wishing  to  offer  some  rBmarkl 
up)n  the  subject;  and  that  it  would  be  only  iMT  to  Mr.  Barrett 
to  allow  him  to  say  a  few  words  in  reply  to  Mr.  Clmstopher* 
As  therefore  the  discussion  had  alreaily  occupied  the  mmal  time, 
he  proposed  that  it  shoold  be  furtheir  adjourned  till  the  next 
ordinary  meeting. 

Mr.  fiARRMT,  m  reference  to  Mr.  Christopher^s  stutement  that 
extra  foundations  were  neoesMyry  in  using  the  patent  s>irt4efa  of 
flooringj  begged  to  appeal  to  Mr.  Beck,  who  niijrl"  '  '  ibJe  to 
attend  at  the  next  meetiDg.     As  architect  to  t  :  x^litan 

Association,  that  gentlemen  hwX  erected  a  builtim^  r  r  v  i^  i#tariee 
in  height,  all  the  floors  as  well  as  the  roof  of  whicli  were  firs- 
pnxif;  and  he  would  no  doubt  bear  testimony  to  thit  H/e%  thftl 
extra  fcmndaUons  were  not  used  there. 

Mr.  Beck  said  that  this  was  the  fact,  and  that,  in  the  case 
referred  to,  he  had  not  introduced  any  additional  brickwork  in 
the  foundations,  in  consequence  of  using  Messrs.  Fox  and  Barrett^s 
floors. 


SYMBOLISM    m   ART* 

The  ouestion  of  Symbolism  in  Art  is  one  interesting  to  artiirtsi, 
but  we  rear  the  writer  who  is  now  before  us  is  not  the  one  to 
treat  it  in  a  right  spirit.  It  needs  a  catholic  treatment,  but  the 
author  has  chosen  t<j  treat  it  in  a  sectarian  spirit  Profesisiog  to 
treat  the  subject  on  tirst  principles,  and  impartially,  he  luM 
written  in  a  theological  sense,  apj>ealin^  to  conventional  authori- 
ties, and  we  fear  therefore  he  will  raise  more  opponents  than 
8Uppi:>rters. 

In  discussing  the  question  of  the  admission  of  symboliam  m 
art,  we  ought  perhaps  to  define  what  is  or  is  not  symbolisin, 
and  afterwards  bow  far    symbolism   is    rightfully    applicahle. 
Mr,  White  appeals  only  to  one  of  his  co-«ectAriaua,  who  is  eri* 
dently  regaraed  by  him  as  an  Lnfjillible  authority,  and  indeeii 
great'  veneration  is  shown  by  Mr.  White  fur  authority.      The 
canonist  appejiled  tt*,  lias,  it  seems,  been  pleased  to  drhnt*  sym^ 
IkjIIhuj  ;w  the  **ha\nng  something  in  conuunn  with  another  by  re- 
presentative quality/*     How  this  is  applied,  and  how  it  is  worked 
out  J  we  are  nnt  able  to  aacertfun  from  Mr.  White's  dissertations. 
We  can  undei^stand  that  symbolism  whieli  aj>|M?Al8  to  badges, 
armorial  lx?aringa,  cyphers,  inscriptions,  and  other  ty'pes  of  men 
and  tluiigs,  but  this  does  not  seem  to  express  the  views  of 
White  and  his  coadjuti>rs.     He  asserts  "that  the  works  of 
have  an  inner  meaning,  cannot  be  denied,^'  and  thi!f,  he  Hiys, 
acknowledged  oe  nil  sides ;^  aa  a  proof  of  which,  he  refers  to  soi 
sectarian  tiTict.,  called  the  'Christian  Yearf  and  then  he  goes 
to  adduce  a  mass  of  scriptural  quotatidua,  an*!  likewise  dtationa, 
from  St,  Biisil  and  tlie  hertl  of  schoolmen.     Upon  such  a  badti  he 
builds  up  a  svstem,  which  he  calls  Symbolism,  but  which  others 
would  call   M^yaticirtm,  for  everything  is  made  to  speak  any 
language,  though  to  the  many,  we  fear,  unknown  tongues* 

Ooniis  topic,  Mr.  White  says,  **t>ur  Lorrl  may  be  symbolised 
by  the  vine,  the  lion,  or  the  lamb;  and  so  likewise  may  be  stid- 
bl-dised  V>y  Water,  cleansing  from  Sin,  *the  waves  of  this  troutil^ 
some  world,'  or  the  deep  Bleep  of  deatli.  Of  what  an  infinity  of 
thought  may  even  water  itself  be  suggest! ve^  whether  we  cwn- 
teniplnte  it  as  filling  the  ocean,  or  ceaselessly  flowing  dow^n  in 
*tbe  springs  and  rivci's  w^hich  run  among  the  hiUs,' — wiieth»>rwe 
think  of  it  in  ita  vast  extent,  itn  mt>tioii  and  life,  its  obetiitmce  To 
the  Sovereign  command,  'Here  shall  tiiy  proud  waves  be  stayed^'" 
and  HO  uii  ad  libitum^  and  we  may  say  nd  nansettm,  for  it  is  oalca* 
Ittted  to  bring  8ymlH)lism,  and  even  religion,  into  riilicnle.  Lord 
Burl  eights  sh^e  of  the  head  did  niit  mean  as  much,  and  Deui 
Swift's  Meditations  on  a  Broomstick  could  not  have  been  mad# 
so  diffuse  as  this  one  thing — Water — ^in  the  hands  of  a  patristic 
commentator.  Water,  or  any  other  substance,  may  meui  aU 
these  things,  and  miiny  more,  to  him  who  chooses  to  inmgjjiitt  , 
them;  but  what  are  tlic  many,  the  multitude,  likely  tji  uudei^^H 
stand  of  all  these  fantastic  applications,  as  recondite  and  faiM^H 
fetchttl  as  the  gambler's  sermon  from  a  pack  of  canb  ?  This 
brings  us  to  t«ue  test  of  symbtdism,  and  which  points  out  the 
distinction  between  symbolism  and  mysticism,  and  the  l»ounds  c«f 
Bymb<jli8m.  The  symbols  to  be  applicable  in  architecture  must 
be  such  as  will  be  felt  and  understood  by  the  many,  and  not  by 
the  few,  for  it  is  to  the  many  that  architecture  in  its  nobleai 
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nonmnoati  appeak.  The  statue  mnj  be  seduded  in  a  niche,  the 
piiCturtfi  WQrabipped  by  a  select  body  of  coimoidseurs  in  the 
cmbia^t;  but  tiie  t^jmple,  the  churchy  the  motmment,  «tAnd» 
§(M[ih  in  the  bmad  liu;ht  of  day, — to  b«  aeeu  by  the  lett^i'uJ  few  it 
U  tni»!,  but  tt»  t*e  ikscii  likewit»e  by  the  thoiijutDd»  who  throng  the 
crowde«l  thorou|fhfikre8^  and,  it  may  be,  to  l*«  »een  by  teua  of 
thouMiioidn  in  ag^B  to  oome.  The  mum  educated  may  V^tter 
asprec^^  xoellenceti,  but  thOHO  aentimeutB  mnai  be  oom« 

puttd  V  I  i  animate  the  maai  of  men,  and  the  many  have 

U'^     ~  :  in  any  age  or    '        "     ilmire  the  truly  beautiful^ 

tie  application  limn  in  architecture  ia  nar- 

I  tho  body  of  v  i  ■«  i^  enlarged;  though,  after 
iLi  -  uiti^t  to  a  gr*  iie  local  and  partial  in  their 
aj>p.  _-...,!,  '1'"'  "•''  ""iv  uiH>u  as  accsesaoriea,  ranking 
below  thos.  iirh  ai-ethetimt  requirementa 
of  Art  In  r  i  ,  -  lu  has  certainly  been  acknow- 
l^iged  in  ail  lageB  and  by  ail  men,  each  aocoiMiiug  to  tlie  fii^ibion 
of  the  Unie^  and  in  ao  far,  symbols  are  vital  members  of  the 
rep«?ru^>ry  of  art  Under  theae  conditions,  symbols  are  commonly 
and  Tt^ntlily  recoj^niaed,  and  have  their  gn-*at  power;  but  when 
»>  *  multiTvIied  in  number^  and  atill  farther  multiplied 
iL  _.  anti  when  th^y  art  converted  int^j  lc»gotypea  of  theo- 
logic^ii  fubtletieA,  Mr.  White  ia  no  longer  justitied  in  applying 
to  them  hia  trit4i  quoti^tion  : — 

*4\iMii  till  '  :iUlV(.'Ctft  MeJibiiii,  Slqcos 

l\fma  iibi  ' .  ^'■.^T^'' 

The  whole  force  of  ilr*  White's  con^jborative  exampjlea  ia  here 
lojst.  l*e<"uiHe,  while  tht*  thluL'-  itH^-li"  is  cfinveviJ  u*  tin?  mind  of 
t1  "r»  the  hidden  i  ii;kkea  no  i  i.     When 

L.  Jit  t!»e  lUtijttritf'       .       ,   they  do,  i  Jiite  »ays, 

k  at  the  engraving.^  tir^L,  auil  i!i>uceive  a  stronger  ideiv  of  the 
incir!ents  rfconlwl  thun  fruin  the  fMcruiial  of  the  tt'Xt;  but  if 
t}^  '  Triviiiijrt  of  tlie  rebua  in  the  Ithutration  or 

ai  u,  iristeati  of  such  clear  idea  being  forth- 

with ojuvcjcd,  the  uiind  iiJ  puzzled  t4_i  make  out  the  mejining, — 
timje  is  loat,  |>erhapa  the  attempt  abandoned,  and  no  impreaaion 
ih  li-jit^'d. 

r^f  does  not  however,  aeem  to  be  of  this  opinion,  for  h© 
h  *  bat  sMnbolLsm  haa  its  oflicea  and  aupp<jaed  uaea. 

*'  J  lism  enibixJiea  or  expre**eH  ajjuntmj  tmtliB  by 

m-.T  *  - .^t  i  ..  i.i.  i;,  it  ma}'  Ik?  ni;ide  a  meiujs  nf  conveying  to  men  a 
mln(U  a  lively  and  iiiteHit.dhle  imi>rt\Hsion  *){  nuch  trutlia;  and  (2) 
it  niriv  n  iniud  men  of  tliese  tnitlia  bv  objecta  which  they  con- 
ti  an«und  them;  ao  that  wherever  they  gfj,  and  ujion 

%^  their  eye    re^ta,    aoinething    ahalJ    refill  to   their 

tl  ue  or  another  of  thnse  realitlea  in  which  niati^a  truest 

lu!  r  iutereat  lies/*      It  ia  not  within  our  pn*vince  to 

(li»cu2*e  tlie  theological  principlea  of  ^Ir.  White  or  any  one  else, 
b»*rnfT*w  nrr^hitecture  ia  a  c^ithtdic  and  aectaiian  art,  luid  becauae 
oi  liuiie  are  men  of  various  i-eUgiona — Chriatiana,  Jewa, 

hi-  J I  men;  and  abroa<J  others,  Pai-sees,  Mahometaua,  and 

Bi^hiiiui^f  men  of  miiuv  natioua;  but  we  may  aay,  that  the  piin- 
cd|>leB  iwlvocated  by  Jlr.  Wliite  ai'e,  on  artiatic  and  natural 
gr         '      '      '  'inn.     lU  trutha  aliuuld  be  imui-^eaaed  on 

I I  t  be  Ciinfirmml  by  teacJiiiig  the  votaries 
h*  i*j^ju*j  I  H»  an  unnatural  sense, — for  that  is  the 
purport  of  'ling.  We  are  not  to  Kx»k  u}n>n  object*  of 
nature  in  tii,  ,.  ..  .Me  apj»e;imnce  and  mefining,  but  we  are  to 
conalder  theni  aa  f/muifid  rectknlfci  of  immaterial  luid  remote  diMi- 
iriri.  M — wr  ttr»^  u>  Untk  at  evt^ry thing  monomaniacally,  and  umler 

nothing  i>  t<»  be  what,  it  Ke<ima,  but  anything  but 
I  nis.  An?bite€ture  orudrdy  do»»f*  not  ailmit  ot  th'ia 
^I'catjnent,  and  the  attempt,  whenever  maiiie,  haa  fiijJe<b  The 
iryriKils  of  thu  £g}plian  tA^mplcH  were  plain  and  ilirect  recoixla, 
II!  ;  •  deconitiona  were  pictorial  repreaentation»  of  eventa; 

ftj  LLie  may  I »e  said  of  the  Parthenon;  nor  in  the  middle 

ft^e^i  did   tiM    -' ] litien  succeed  in  imjitylLng  to  the  pubhc,  by 

ajvhitootur:.!     i  .riea,  their   ikudfid  doctrmea.      The  public 

iV'  ivbore  to  |x'U*ticij>ute  in  thewe  myateriea,  and  the 

r  ■'  of  the  present  day  can  ade<juately  appreciat-e 

ti  i-ationa  of  the  twwi  pittcU^  imd  the  multifarious 

V  vith   which   bniin.siek   inniginationa   have  filled 

v^     1  ,.....*...,;..      ML     ';nths  of  religion  must  be  im- 

pJi  jr  I  tally  immaterial,  ami  theolo- 

i"-'  ...d  in  their  comprehenaivenesa 

I  rerHt>n;iL,^tH  may  be  c^immemt^i^ated^  and  jjer- 

:       ,    uiav  he  s>inbnliseii;  but  th:it  ia  the  limit  of  the 

power  of  the  architect  and  the  aculptor,  hia  fellow-labourer^  and 


eyen  when  the  painter  is  called  in,  the  domain  of  interpretation 
can  be  but  little  extended.  A  fallacy  is  therefore  involved  in  the 
deductions  from  Mr.  White's  petitio  principii^  and  our  readera  will 
not  therefore  be  prepared  to  admit  his  premiseii,  or  his  affimm- 
tion  **that  certain  truths  should  be  impressed  on  men  by  visible 
objects  as  well  as  by  words,  is  advantageous  on  many  acoounia; 
partly  because  the  eye,  as  well  as  the  eai",  thus  beoomes  a  means 
of  oonveying  instruction  to  the  heart" 

Starting  from  such  a  basis,  the  author  is  led  to  the  most  Iknciful 
conclusions  when  he  proceeds  to  expatiate  on  what  be  calls  the 
tield  of  aacred  art  It  might  be  thought  that  the  dedication  of  a 
church  ia  aurticient  in  itaelf  aa  an  inculcation  of  religious  feelinff, 
but  not  ao  thinks  Mr.  White.  It  b  not  enough  tlit  he  haa  hia 
congregation  in  a  church, — he  is  not  content  with  the  pro>'iaion 
for  devotional  induencee;  they  are  no  better  olf  in  his  mind's  eye 
than  in  a  playhouse, — he  would  fiirther  aurrcnind  them  with  an 
exteuiiive  aptiaratna  of  devotiou,  ao  that  he  may  fully  conti-ol  the 
thought  The  worahipjjeri  are  to  awim  to  heaven  in  c«>rk 
jackets,  or  the  architect  ia  so  to  minister  that  the  devotee  nmy 
not  reat  Lia  eye  anj^where  without  religious  sense  being  fas- 
tened upon  and  enchained;  for  Mr.  White  affirms,  ** Great  are  the 
dilRcultiea  of  disciplining  and  reatraining  the   thoughts   at  all 

times But  above  all  other  times  and  pluces«  men  have  most 

neetl  ti>  look  to  tlieir  thoughts  when  they  go  to  church,  where, 
from  the  nature  of  the  tvwe,  they  are  for  the  time  cut  off  from 
natural  teaching;  yet  atill  they  need  to  be  remindefl  of  Him,*'  and 
so  forth;  and  therefore  the  architect  is  to  co-operate  in  th« 
machinery  of  asceticism. 

IHr.  White,  it  ia  true»  does  fdlow  the  architect  to  avail  himself 
of  the  aubbnie  anil  bejiutiful,  but  he  wiahes  for  beautiful  forma 
which  contiiin  a  meaning  beneath  the  outward  expresaion.  How 
tliia  is  to  be  attained  we  know  not,  for  the  apfiere  of  mathe- 
matical aymbdism  is  restricted;  but  the  writer  in  hia  fervent  zeal 
ia  adventurous,  for  he  hojies  to  keep  i)er|>etually  before  us  aome 
pbaae  of  the  heavenly  kingdom,  and  to  realiae  more  truly  the 
nreaence  of  Goil  and  the  C'ommiuiioa  of  the  Sainto.  The  writer 
haa  not  L*id  down  any  scheme  fi:>r  doing  this,  but  he  givea  nnme- 
roits  exam  plea  of  his  system  of  interpretation.  Tlie  exterior  of  a 
church  aflorda  him  notes  enough  for  a  volume,  and  in  the  interior 
there  ia  enough  Ui  cxxufiy  him.  On  entering  the  ptjrch,  say  a  he, 
th^  YirtitiOitN  will  lie  reminded  of  their  Lord's  saying,  **  I  am  the 
door  of  the  aheeii/'  and  of  the  irny>oaaibiljty  of  gaining  admission 
to  the  heavenly  kingdom,  but  through  Him,  the  Boor.  This  we 
vm-y  much  doubt^  for  there  ia  not  one  in  a  thcmsaud  Englishmen 
who  will  c:^ll  U\  mind  any  such  thing;  nor  is  there  any  neeil  tJiey 
should,  for  they  will  be  much  better  reminded  by  their  prayer- 
IxHika  in  the  due  ctfurae  of  the  service^  But  then,  aays  the  writer, 
the  font  apeaka  of  new-birtli,  and  of  being  buried  with  Him  in 
Iwiptiam;  the  nave,  of  tlie  ark  of  Christ's  church:  and  this  it  will 
Ije  seen  ia  the  tj'pe  of  a  type,  and  how  the  architect  ia  duly  to 
tj-anRndt  a  auecet«atou  of  t)pea  and  tropes  posses  comprehension* 

In  the  aivme  spirit  the  aiiilea  are  to  speak  of  the  extension  of 
Chi'iat'a  kingdom,  when  the  building  should  not  be  large  enough 
to  receive  them;  the  diancel,  of  those  who  are  chosen  out  of  tie 
multitude  U:*  miuiater  abc»ut  holy  thinga;  and  the  sanctuary  is  to 
teach  a  fuither  leaaon  of  the  same  kind  The  writer  then  goes  to 
detaila:  the  Pinal's  apeak  of  the  tiiTu  sujij>ortera  of  the  faith;  the 
arches,  of  the  mutual  aup]K»rt  of  all  the  orethren;  the  roofi  of  the 
shelter  from  tlje  l>Iaitt:  tlie  windows,  of  the  light  shed  down  from 
on  high;  the  uniformity  of  fittings,  of  the  perfect  ecjuality  of  all 
in  hia  sight  l>elore  whom  all  there  appear.  He  even  fK»inta  out 
meanings  in  the  turnings  of  the  minister  and  congregation:  nor 
does  this  exhaust  the  subject,  for  he  urges  ujHin  the  archit^ect 
that  not  Uie  main  features  only,  but  every  minute  portion  of  the 
building  may  suggest  something  goo«i,  unci  a  leas«jn  may  l>e  IcArnt 
even  from  the  acntpa  of  rich  sculpture  which  are  S4>metimes 
cd>aerved  in  the  gloom  of  a  retired  comer  or  an  unfrequented 
aiiile. 

All  this  ia  stated  in  good  fiuth  and  with  perfect  seriousness  by 
tlie  author,  in  a  work  which  is  put  for\^7irfi  as  a  aober  ex^Kisitiou 
of  a3TnboliHm  againat  object4:u*s.  When  the  atvealled  symbolism 
is  attacked  we  are  wanied  that  we  are  on  privileged  groiuid,  and 
that  the  subject  must  l>e  approached  with  care,  deference,  and  cir- 
cumspection, paying  due  reverence  to  the  great  authoritiea  who 
have  upheld  it.  We  have  tliercfore  thought  it  useful  to  /dlow 
this  expwiition  of  the  ^  *  ^  apj>ear,  m>  that  it  may  be  «een 
that  it  ia  not  we  wh^^  I  hti  it  into  ridicule,  but  ita  advo- 

csite,  who  haa  even  inv*-. .  r.^  *Liit;ion»  We  have  gi%^en  this  exem- 
pliHcation  because  the  architect  la  not  only  expected  to  carry  out 
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the  TiewB  here  expfeaaed^  bnt  he  Ib  exposed  to  the  peremptory 
dictation  of  the  ecclefliologists,  -who  requii^  his  submission  to 
their  mandates.  In  obedience  to  them  tlie  artist  ia  to  be  deposed 
from  hiB  proper  directing  functions,  and  b  to  nooept  new  canons 
of  art,  and  it  becomes  him  to  oonBider  whether  he  will  so  mibmit 
He  has  before  him  the  formula  to  which  hid  adheaion  and  snb- 
flcnption  are  required. 

We  hiy  down  thia  position  thus  cleai-ly  and  thus  broadly, 
becauie,  ns  in  Mr.  White'*  work,  we  are  required  by  the  eodeeio- 
logista,  first  to  admit  BymboHsm  as  a  recoguiaeti  catholic  prin- 
ciple and  practice  in  art,  and  when  we  have  done  so  we  are 
are  inviteil  to  accept  tlieir  i>eculiar  theohigioal  ayst^am  in  its 
entirety  and  it^  minutise;  and  if  we  accept  we  are  led  to  a  career 
of  artistic  jind  mentjil  debasement^  to  the  abdication  of  truth, 
til'  n  of  private  judgment,  and  in  the  ead  to  blind  sub- 

mi  iiud  dictaton?.  There  i^  no  need,  as  it  seems  to  us,  to 

aceepfc  auy  such  conditioua:  we  may  admit  symbolism  Lii  its  prin- 
ciple, and  we  may  carry  it  out  in  itisjuat  application,  without  tuij 
mr  that  the  cause  of  art  will  be  lost  ii'  we  refuse  to  mortify  our- 
aetvea  in  the  frock  and  profeasjon  of  a  barefcxitetl  friar. 

We  believe  we  have  given  enough  to  show  the  exa<^  tendency 
of  Mr,  White's  teacliing»,  but  we  will  enforce  it  by  some  of  his 
special  illutiitrations.  In  like  immner  he  says,  to  architectural 
detail  sjiarticularformH  and  proportionn,  colours  and  numbers,  wei-e 
suggestive  of  great  truth  a,  Indee^l,  the  two  latter,  acconiing  to 
him,  have  ever  l>eeu  ccmsiiiercMi  to  contain  definite  mt^iininga  when 
\me*\  in  the  scriptures,  and  were  much  referred  to  in  the  interpre- 
tation of  it  by  write ra  of  the  chui'ch  in  all  agesj — gi^iwited,  liut 
not  by  the  Tieople.  Proceeding  to  c«3l<jiira,  he  asseiiii  that  reil, 
l^ing  a  8\Tnbol  of  warmth,  umy  remind  men  of  that  divine  love 
the  fervent  gk>w  of  which  ahould  fill  their  hearts.  Green,  being 
the  ordinary  colour  of  the  face  of  nature,  is  a  aymlxil  of  cooiueaa 
or  repose,  and  hence  of  the  usual  mutiue  of  daily  duty  wheti  un- 
interrupted by  any  festival.  White  sym^xtlises  cl^nlineaa  or 
purity;  and  black  or  grey  is  a  titting  emblem  of  penitence  and 
grief.  To  all  these  he  attaches  further  mystic  meimings,  and  he 
pr«3ceed3  to  syieAk  of  cei'tfiin  feelings  as  being  usuidly  a!*sociated 
with  fwirticuhir  ccJours, — blrn^k  for  instance,  though  we  know  that 
white,  yellow,  purple,  and  other  colours  are  elsewhere  mlMpted  a^ 
the  garb  of  mourning.  With  regard  to  technical  theological 
emblems,  he  says  that  the  cross  is  twimetime^j  iri*everently  treat etl 
in  being  coni^erted  int*>  something  that  ia  worn  for  mere  ornament 
or  intended  for  some  common  use,  as  for  handles,  clasjie,  and 
pencil-cases. 


BATHS  AND  WASH-HOUSES.* 

•  Tern  pvv^resB  of  baths  ami  wawh-houses  has  been  referred  to  by 
tit  on  ocMnaions  when  booka  have  l>een  publishe^l  on  the  subject, 
and  it  is  evident  there  is  a  grcm-iug  interest  on  the  fKirt  of  tlie 
public  and  of  professioniU  men,  as  well  as, of  philanthroi»ist8. 
Tiie  architects  and  engiueei's  first  engiiged  on  batlis,  with  great 
spirit  and  Hbemlity,  pubUahed  full  accoxmts  of  their  worka,  and 
we  U'lieve  that  they,  as  well  as  the  public,  have  prtifited  by  their 
liberality.  Great  hnpixivementa  have  tieen  effect^l,  and  siieli  a 
re<l action  of  expense,  as  to  make  a  bath  an  eaaenti^d  and  prac- 
ticable e.'ttablisnmeut  in  every  country  town,  Thuw  a  field  of 
emnlo\Tnent  ia  opened  in  the  construction  of  sevend  hundred 
buildingB,  of  which  we  hof>e  the  liegiiuiers  will  have  their  fair 
»lmre.  Among  the  profi^Hhit^n^d  woriw  on  liaths  are  those  of  'Mr. 
R  P.  Baly  and  i>f  Messrs.  A.4hpit<d  and  Whiehcord,  and  now  we 
have  before  us  one  by  Mr.  Cape,  which,  though  not  of  a  pi'ofes- 
Bional  chaiiicter-,  is  well  adciilated  to  promote  the  movement; 
beoausti,  J)esides  the  uece-ssary  cH>natructi ve  information,  it  enters 
into  the  financial  and  practical  workings  of  the  syHt*?m.  Mr. 
Cape  is  the  Secretary  of  the  Laanlieth  establishment  (fonnerly 
the  swimming-baths),  and  he  has  dev«Dted  considerable  zeal  and 
intelligence  to  acquire  and  impart  infonnatiou  on  the  subject  of 
his  eiuplo3rment^  Thus  his  b<j4>k  will  be  fountl  a  vei^  useful 
nmnual  on  baths  and  wash-houHca  for  towns  of  nil  classes,  and" 
may  be  consult^  by  every  one  intereste*!  in  the  Bpubject.     We 
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see  so  fyiy  that  the  aubjeot  is  an  important  one,  that  we  tl 
it  worth  while  to  devote  a  larger  space  to  it  than  we  «hot2ld 
the  simple  groimd  of  Mr.  Capers  book,  or  any  nov»*!tT  "f 
men t  introduced  by  him.    We  regard  it  with  a  t  r 

not  merely  as  a  mode  of  employment,  but  as  ofit  >i 

ties    for    novel   constructive    expedients,   and  for   uoutid* 
mechanical  improvements.     It  ia  not  a  field  of  routine  oocii 
tion,  but  one   the  successful  cultivation  of  which  will,  hj 
experience  and  example  he  beneficial  ebewhcre. 

Mr,  Cape,  in  his  zeal  for  his  subject,  thinks  it  neoessanr  to 
back,  like  a  German,  to  the  beginning,  and  shows  us  that  i 
most  ancient  nationa  were  in  the  habit  of  washing,  of 

and  of  using  ailificial  Uithing  expedients.     This  our  l„^ 

be  cfjntent  to  take  for  giTiuted,  and  even  that  duc^ 
although  Mr.  Cape  treats  his  theme  pleasantly.  He  giTea  _ 
wise  a  brief  sketch  of  the  great  baths  of  the  Bomans — exaini 
which  we  have  yet  to  imitate  and  rival.  The  autlior  ooi 
nearer  home  when  he  appeals  to  the  love  of  our  pe*uile 
bathing,  and  the  duty  of  gratifying  that  habit  As  the  Engli 
are  a  seafaring  people,  so  also  are  they  a  bathing  people.  Thi 
are  a  peoide  fond  of  the  water,  and  take  to  it  from  U^ys,  whi 
e^ner  they  have  the  cbanoe.  We  think,  nevertbelesa/  that 
Cape  spealcR  rather  as  of  the  school  of  mock-modesty,  or  i>er 
as  the  ufhcial  of  a  private  bathing  establishment,  when  he  mfit 
that  delicacy  has  forbidden  the  use  of  rivers  and  streams  for 
public  batldng.  Delicacy,  we  believe,  has  done  nothing  of  the 
kind,  but  the  new  police  have.  The  Englir^h  people — men  and 
women — when  left  hi  themselves,  and  unmolented  by  o  »ntiiicnt4kl 
influences,  aiH3  a  i>enple  having  suihcient  native  g«»od  not  to  be 
ofiended  with  what  in  itself  is  not  evil,  and  which  has  the  merit 
of  some  goofl  att'iched  to  it.  It  is  not  so  long  ago  when,  befoi 
steamers  drove  pleasure-boats  otf  the  Thames,  the  river  was  <, 
a  tine  summer's  day  covered  with  thou  sands  of  men  and  wome_ 
of  all  ranks,  enjoying  "the  silent  highway,"  while  the  men  and 
boys  gambolled  in  its  wutera.  There  was  neither  indecency  i 
the  part  of  the  swimmers  nor  indelicacy  on  the  part  of  the'  1 
paesei-g.  For  hiindivds  of  ye;u^  this  great  thoroughfare  wa 
chcwaen  sceuce  < :-f  pleasure;  find  the  pages  of  our  poets  and  da 
writera  descrilxs  what  many  of  us  have  seen,  and  what 
pencils  of  our  artists  have  'depicted — the  water  parties  on  ^ 
Thames,  where  beauty,  wit,  and  music  gave  additional  channsi 
the  sceues  aiMiind.  In  those  diiVH,  an  aristocratic  party  m&ki] 
the  trill  by  water  to  Vauxhall  or  Ranelagh,  were  "no  mo 
shocked  by  the  Hwimmers  than  by  the  Apollo  iuid  the  Venus 
the  pleiisurc-gainlens  they  ^-isited.*  True  modesty  foi>»ade  it,  i 
both  moflesty  and  taste  would  have  been  wounded  bv  a  inc. 
modesty  which  would  have  Tieen  too  strong  an  ericlcnce 
indelicaey  of  thought.  After  the  war  had  ceased,  and  some  i 
our  TKjpulation  hud  learnt  mcHlesty  in  that  great  schocd  of  on 
warti  virtue  and  conseci-ated  >4ce,  Paris,  thej-e  was  certainly  i 
amazing  outburst  of  propriety, — tiie  legs  of  pianofortes  were  Ui 
dresses!  in  trowaers;  but  our  transatlantic  cousins  have  lo 
since  been  in  sole  and  undivided  possession  of  our  cast-off  1 
of  prudery. 

In  the  better  days  we  sjkeak  of,  a  nobJe  loni  had  his  addreaa  1 
"Swimming  in  the  Thames  ojipoait^?  Whitehidl;'*  and  there 
himlly  a  man  in  Lojidon,  young  or  old,  wlto  had  not  bathed  ini 
stieam.  Much  of  the  emphijTnent  of  the  watermen  was  deri? 
from  taking  out  Iwithera  to  Siime  favourable  spjt  fur  exercise, 
tho^e  duyn,  all  classes  bathed;  and  the  gt^neral  feeling  of  the  cl. 
muuity  wa^*  sufficient  to  check  any  impropriety — ^which  won] 
indeed,  have  been  attended  with  siiminaiy  chjwtisement.  ' 
entry  of  the  uji-river  steamers,  luul  the  interference  of  the  ] 
pdice,  have  so  much  checked  the  pntctice  of  lifithing,  that 
wholesome  infiuence  of  the  better  classes*  is  no  Knjgur  fi?lt;  and  u, 
it  is  an  act  of  daring  to  enjoy  a  favoured  juuusemeut,  nianv  of 
the  rougher  chisses  ol  society  Wke  p-ut  in  v^htit  is  often  a  pub 
act  of  defi;inee.  The  love  of  batliiug  ia  however,  as  Mr.  C« 
says,  iis  stiYjng  a^  ever,  and  it  has  not  been  without  its  influeii 
on  the  publio  twiths.  Fomjcrly  the  public  bath«  were  swinnniLp- 
schoi>lH,  ill  which  practice  wils  gained  for  the  Thames,  the  LeS^ 
the  Wautlle,  the  l^aven.sboume,  the  jj^erpontine,  or  the  comJa. 
Ou  the  river  being  vii-tujilly  closed,  the  baths  fell  off,  and  some 
of  them  were  shtit  up.  The  poKHeasion  of  such  a  noble  bathing 
place  fis  the  Thames — one  gander  than  the  Rnths  of  Titus-— wan 
tlie  reason  thiit  J^mdon  hiwl  no  great  public-  baths;  and  when 
de]»rived  of  that,  it  remiuiietl  for  some  time  \\nthoat  baths,  and 
midting  a  htul  show  as  agamst  Pfms  and  other  cities.  Ardent 
Bwimmera  sought  suburban  streams  and  ponds,  but  the  police 
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them  imd  drove  them  back  into  the  towiu  In  time,  a 
TQi4<cioii  look  place;  mare  proprietary  Imths  were  opened,  and  the 
movement  for  public  baths  was  powerliilly  aiJi**l  by  the  public 
feeling.  Mr.  Cape  makea  some  iiitert?4«ting  remarks  on  the  strong 
lov«  of  bathing  which  is  shown,  and  he  points  out  that  most  of 
existing  hatha  and  wa»h -houses  are  detioient  in  adequate 
uraniiiitiou  fr»r  swunmin^.  At  the  LaniheUi  Baths,  he  ha^ 
1  ]id  aeemiuj^dy-fjimishetl  huh*  pay  their  tw^opence  to 

i  ath,  when  he  thought  thej'  might  have  better 
mm  y  on  a  diuuer.  UiK»n  thia  t*jpic  of  ffT^-imming,  we 
^ome  remarks  hy^and-by,  aa  we  oousidor  the  claims  uf 
have  been  neglected,  and  that  Mr.  Cape  i^  miher  an 
r  the  comiuinie^  than  for  the  public, 
-rioL;  a^insfc  Mr.  Ca]}e,  we  have  been  led  into  some 
[Im  naked  swimmers,  and  we  have  done  ao  with  the 
_.  ^  !  jpsc  of  making  a  further  aide-note  for  the  conjsider- 
fttion  ot  some  of  our  artistic  Mendii,  and  that  ia  aa  to  the  lessened 
■jlaplAv  of  tlie  nude  human  fi^re.  In  the  last  generation  the 
*~inmmer  came  under  the  eye  of  man  and  woman,  and  the  priz^ 
jhtcTf  the  8f»arrer,  and  the  wrestler  under  obi^ervation  of  all  the 
ie  ^-immunity.  The  love  of  animal  form  in  the  horse,  the  do|c:, 
_^  in  <\attle  i»  uule)i»ent*d;  but  we  ai^  inclined  ta  think  that  the 
"&miiiai'ity  with  the  naked  figure,  at  the  peritid  we  itfer  to,  had 
much  U*  rio  with  the  enthuiiiais'tic  reception  of  the  Elgin  marbles, 
tl  "'     Fla3Lmandesi<^8,and  thediiiplay  of  thenude 

ii  Hire  and   hisUa'ical  pauitiug  which  mai^ked 

tiie  ni-ii  4i»!iHM  •►!  this  century,  ami  is  in  npjwsition  to  the 
bueknan  prvf  Hrtioud  of  au  iufluentml  body  *>f  the  middJe  classes* 
It  is  true  tiun  (ii^play  was  miule  undur  the  inspiration  of  an  ill- 
directed  taste,  whii^b  now  cttmmands  little  sympathy  for  the 
ch^'f'^  *f^>trrri'  , ^f  Sr  Paul's  or  Wejfstuunster,  but  neverthelea*  it 
.Iji  junitioua  as  notable  aapre-Ea{jieI]itism,  jtnd 

p^.:      J  4  in  its  influence.     There  cei-tJiinly  m  for  the 

nonce  a  less  display  of  tiie  nak)?<l  figure,  and  the  manly  fonu 
divine  is  now  mutllL^l  up  in  quakergarb  with  nothing  picturesque 
to  diitingiii»h  it  but  its  inciijient  U^ard  and  moustache,  and  those 
^liio  are  font!  of  refernng  to  the  juduence  of  the  heroic  games 
and  gyrnruisL-4  of  Greece  wa  influencing  ancient  art,  may  aigh 
fi>r  the  oh.uige,  but  they  m:iy  perhaps  be  c*3mforte<i  in  the  hopes 
of  a  reaction.  The  meiliievalists  and  the  pre-Ixafaellites  have 
given  the  draped  tigure  a  pre-eminence  on  the  canvas,  and  the 
p-  '  '   '  iimuiit}'  may  rest  aelf-sati**ded  with  the 

I  shruuil  our  j)opiilation»  but  the  ]K:>pu- 
ijiiiMn  il>,^  ji  i?-  jj  '  '  1' .lieiL  The  women  have  ahown  a  grejiter 
tnate  in  dress  tlian  at  alinoMt  any  period  1,  and  this  is  not  without 
\f^  ..+r.  ,i  ^1  the  mai*-*  popuhition.  There  is  a  rather  strong  con- 
V  I   the  tailor  and  the  artist  are  in  antagonism,  and  the 

jK  II  only  to  a^'ait  a  favound>Ie  opp«.>rtunity  to  hi'eak  out 

i  ^.»Uion  against  their  sober  elders  ami  the  tiidors.   Some* 

L^  is  a  hat  nioveuient,  now  a  beiird  movement,  and  in  a 
we  may  find  the  TH>|»ulation  luetamorphosed.  Half-a-century 
t\\*f  nation  sacriticed  at  the  shrine  of  art  their  wigs,  their 
fiijgt-'iils,  and  their  cornered  hats;  and  i>erha|j«  in  the  excitement 
rf  mind  at  the  present  Wiir,  the  cylindrical  head  cover  and  the 
itr:'-ig!it-eut  coat  may  be  oti'ere<l  up  with  like  unanimity*  The 
•utagoni-in  of  the  jiresent  ci^stimje  ia  however  most  stroni^Iy 
ihowu  when  questions  i»f  monumentjd  commemomtion  anse. 
Shall  WellingUm,  shall  Peel  be  represented  as  he  live*,!  and  was, 
id  as  we  knew  him,  as  an  Englishraan^  a  gi'eat  man  in  a  great 
try,^:»r  sliall  he  b^  dress+^d  up  in  the  toga  ol  tjie  etiete  Roman 
ti:.  ,..,  *i[M  armour  of  the  decliniug  ejnpire  /  Such  is  the 
<5i  u-jses,  and  truthful  repi*esentation  and  the  artist 

^  incidentally  tauche<l  on  an  Frtistic  question  con- 
n  1/1  eat  problem  of  the  future  in  art,   which  the 

rij  ans.     Ht^  looks  back,  and  Ids  ancient  land- 

ni  from  him.      The  qua>4i-chussical  in  art  has 

itH:eivt<d  a  :  to  its  monopolising  claims,  mediaeval  resto- 

rati<.m   is  ^  i  as  out  of  keeping  with  the  character  and 

aptrit  of  the  iigo,  and  there  is  a  new  3ass  of  structure  arising, 
rhich  will  ♦^Hrtirtly  prMvail  over  a  hirge  architectund  domain. 
The  con»t  i  ^  =  1 1  .^  whicJi  have  determi  iieil  the  formation 

i)f  our  w\i\  Svay  stations  and  our  crystal   palaces 

^*Jf     '     '  Hills   V^v  a  new  style  of  art,  and  in  this  the  bath 

M.     In  reading  Mr.  Cape's  work  we  have  been 
1  with  this.     The  pre^seut  baths,  it  is  true, 
iilhlings  with  numerous  ct^inqmrativelv  small 
^,  t.iiL,  .1^   N>ij:  have  alre^idy  intimated,  he  shows  that  the 
isrorvuico  in  these  for  swimming  baths  is  not  iideqiiate.    The 


swimming  bath,  he  well  states,  as  compared  with  the  private, 
single,  or  [)lunging  bath,  ia  cheap  in  its  construction  and  cheap  in 
its  maintenance,  A  smaller  supply  of  ^uter  and  a  less  rent  is 
needetl,  and  one  or  two  attemlants  may  supervise  a  large  estikb' 
liahment,  but  a  single  attendant  caimot  properly  serve  more  than 
a  dozen  bath  oompfvrtments. 

Thus  there  is  »coi>e  atforded  for  large  baths  lor  swimming,  and 
these  may  bec/jme  of  au  extent  of  which  at  the  present  time  we 
have  no  example.  In  the  case  of  an  embankment  on  the  Thames, 
or  in  some  districts  on  the  shoiias  of  the  river,  it  woidd  be  poe* 
sible  to  form  enormous  swimming  baths,  spanned  by  large  rocK&, 
eoonomicaJly  supplied  witli  water,  and  aifording  ample  space  for 
exercise  and  practise*  We  may  oontemplate  a  bath  half-a-udle 
long  with  one  va^nt  area  of  roof,  the  breadth  of  the  building  being 
of  less  impoitance  than  the  length.  With  such  a  struct m^e — and 
we  know  it  is  within  thi^  rnmi^uHsofai't — the  architect  would  have 
the  opportunity  of  pr*  Tects  aa  remivrknble  in  their  cha- 

racter as  coloKsal  in  ii  nt,  and  this  is  oniv  one  instance 

among  many  promisetl  by  the  present  tendency  ot  progress  and 
improvement  The  vast  extent  < jf  the  struetm-es  and  the  novelty 
of  the  expedients  employe«i  have  aheji/«ly  resulted  in  a  nuUiii* 
cation  of  the  ancient  styles,  if  thev  have  not  yet  created  a  new 
one.  The  Partlienon  cannot  be  a<lapted  ti3  a  crystal  juvlace,  nor 
York  ^Ouster  to  a  raihvay  roof,  a.ml  the  new  structures  will  in 
time  create  their  own  styles  in8tea<l  of  tf  '      creating  the 

structures^    The  basihca  grew  into  tlie  n  athedral  be- 

cause it  had  received  a  new  impulse  and  nj^ipniiuon,  and  the 
progress  of  the  medi£BVal  cathedral  waa  lai^ely  influenced  by 
constructive  expedients.  Tho  atloption  of  glass  and  the  mode  of 
illumination  determined  the  fonn  of  the  walls,  of  the  openings, 
and  even  of  the  r*>ofs,  as  eom]>ared  with  the  ancient  temples  of 
Memphis,  Athena,  or  of  Rome;  and  so  t4:Mj,  will  the  %"ast  glass 
roofs  and  wall-?  of  the  new  etiiiices  detenu ine  the  ch/yacter  of 
their  detidls.  The  sturdy,  close,  and  stunted  columns  of  Egypt 
became  imjxissible  in  a  crystal  palace,  and  will  not  therefoi'e  be 
repeated,  and  other  forms  of  ancient  art  will  likewise  become 
obsolete.  Thus,  by  the  legitimate  force  of  circumstances,  we  shall 
be  rejilly  /ind  tindy  led  to  a  modern  and  perhaps  a  mitional  style. 
Tlie  adootion  of  the  arch  gave  its  chanicter  to  Rcjmau  architec- 
ture; anu  that  of  the  light  and  vfistly-expanded  ixKjf  will  becomd 
the  tyi>e  of  the  architectoi-e  of  th«  niutjteenth  century  in  a  great 
pit>i>oition  f»f  ita  monumental  structures. 

We  are  t  he  moi-e  inclined  t*j  si»eculate  on  the  extension  of  bath 
architecture,  because  wt*  cvm  det<*rnuue  that  it  luis  practical  ele- 
ments. The  attention  of  architects  has  been  alrea^ly  directed  to 
it,  and  our  refwiers  will  recollect  in  our  architectund  exhibitions, 
designs  which  havn  shown  interiors  and  features  of  bath  ai-chi- 
tecture,  well  calculated  to  excite  the  interest  of  the  professional 
man.  Thens  are  circumstjuioes  too,  connected  with  this  class  of 
buildings,  which  give  them  a  wider  seo}>e  in  their  application 
than  would  lie  at  lirst  conceived.  Bathing  is  to  some  degree  a 
summer  occupation,  but  tlie  wash-houses  attached  ti>  these  estab- 
lishments aj'e  in  j^eiTuanent  use  by  the  women  of  the  working 
classes;  and  there  is  ev^vy  probtibility  that  as  the  wanherwinneu 
are  desirous  of  using  them  for  tnuie  purpcises,  they  will  lead  to 
the  efitabliahment  of  great  pnbUc  lavatories,  in  their  geuertil  prin- 
ciple njsembling  those  of  the  continent.  Mr.  (.'ape  is  strt^ngly  of 
opinion  that  such  appli«-^tion  will  be  profitfible,  and  we  think 
experience  and  the  iutluence  of  circmnstances  are  in  favour  of  his 
views.  Tlie  employment  of  the  wash-houses  by  the  working 
classes  ia  however  ft>UTid  to  V>e  att*'nded  with  inconvenience  t4>  the 
mothers  nf  families,  who  cj^ujiot  be  se]iaral*«i  fn_>m  their  children 
and  caunot  take  them  iut'O  the  wa^^liiug  comj*artments.  At  the 
Lrfunlieth  Baths  they  have  a  kind  of  tempoi-ary  infant  schocd, 
where  the  cViildren  am  be  left^  and  which  is  found  to  an.swer. 

The  hot  baths  are  more  or  leas  used  in  winter,  but  even  a  tepid 
rwimming  bath  has  then  few  votaiiea,  fmd  a  lai-ge  areji  is  there- 
fore left.  imtKX'upied  for  aquatic  purj.K)sea  during  several  months. 
Heretof<^re  such  places  have  been  used  for  casinos,  public  meet- 
ings, and  even  for  juize-tights  and  wrestling  matches  but  it  is 
easy  to  conceive  tJiat  unproved  structures  might  be  so  applied 
during  the  u-inter  season  as  to  produce  pi^ititable  returns.  Thus 
they  woidd  be  suitable  to  cattle  shows,  jxiultry  shows,  and  in 
some  cases,  to  vast  musicsd  pi'omeuades,  the  more  especially  if 
they  were  originally  deaigue<l  of  an  omimiental  character.  On 
the  other  hand,  in  the  summer  tliei-e  is  a  gieater  ciemaud  for  open 
air  amuwments  and  less  for  that  which  is  otlered  under  cover, 
and  by  judicious  arrangement  a  bath  can  always  be  so  lulapted 
as  to  bring  a  good  revenue. 
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While  we  have  been  deeciuiting  on  the  domain  of  art,  we  can- 
not forget  that  the  new  vocation  which  has  been  o^»ened  for 
architecta  is  greatly  owing  to  a  poor  woman^  named  Catherine 
Wiikinaon,  wlxo  dming  tlie  cholera  year  of  1632,  opened  a  amall 
waAh-house  in  a  back  street  of  Liven >ot>l,  called  Frederick-street, 
for  the  purpose  of  enabling  her  tieiglilxmni  to  wash  tlieir  clutliea 
away  from  their  li^^ng  rooms.  In  this  undertaking  she  was 
heljjed  by  some  charitable  lailies,  and  wa«  tUiM  the  means  of 
laying  a  practical  fumnlation  for  a  mjeful  institution.  In  Fr^derick- 
«ti*eet  a  public  Kith  has  since  been  erected^  but  we  aliould  have 
liked  to  be  able  to  rejwrt  that  the  serviceB  of  jVIi-s.  Wilkini^on 
Iwid  been  commemorated  on  the  face  of  the  atructure,  and  that 
if  the  opjioi-t unity  had  offered  she  had  obtained  employment 
within  its  walls. 

Mr.  Cape  uecessarOy  devotee  some  space  to  the  great  model 
establishment  in  Goulaton-square,  which  waa  erected  and  de- 
scribed by  Mr.  Baly,  and  he  points  out  the  time  worth  of  this 
institution  as  an  exiimple  in  anjswer  to  those  who  have  objected 
to  its  great  coat.  The  gross  expenditure  was  26,^*121.^  whereas 
now  an  ©fttablinhment  of  Eke  capibilities  can  be  ej'ected  for  half 
the  moneyj  hut  Mr.  Cape  showB  that  this  is  owing  to  circtmi- 
stances  of  an  exceptional  nature^  and  to  its  experimeutal  charao 
ter,  of  which,  OB  it  wai*  iatended,  the  pubMc  have  hati  the  l>enefit 
in  the  cnuHtruction  of  similar  buildings  elaewhere.  Without 
going  into  detaik,  which  constitute  large  deductions  frtmi  the 
above  gross  ouUay,  it  may  be  pointtMl  out  that  one  im]K)rtant  ob* 
ject  was  to  aacertkin  the  moat  elfectu;d  and  least  expensiv^e  m(xle 
of  heating  the  bath*,  drying  clothes,  and  for  which  it  Wiis  neces- 
sary tA)  incur  much  expense  in  trying  vaiious  idauiji  and  altlicMigh 
the  system  iwlouteil  was  neoesaarilv  fer  from  perfect,  it  becjunei 
im  WHS  intendeui  the  motiel  for  like  BtructureH  throughout  the 
country.  The  money  which  was  subscribed  for  such  a  useful 
nimxise  b^  the  Committee^  might  very  projierly  be  reimburaod 
by  the  nation;  but  we  need  hardly  say  there  is  on  prospect  of 
ihift,  though  the  working  of  the  Bi\ths  and  Wash -houses  Act  has 
been  greatly  iiicilitated  by  this  benevolent  and  experimental 
un^ilertakjng* 

The  ectinomical  and  mechanical  arrangements  connect^  with 
baths  ai-e  mattei-s  of  interest  to  i}ur  ](iY>lesaioiUil  rca^lei-s,  and  are 
well  treated  by  Mr.  Caj>e,  who  hita  a  pi-actical  knowledge  and 
shows  himself  oliservant;  but  we  have  not^  after  tlie  spaoo  we 
liave  devuted  to  the  artistic  coiisidemtious,  the  opportunity  for 
theii'  jji\>per  examination.  Nevertheless,  they  well  merit  the 
attentive  study  of  the  jiiv:jfejteii*»nal  man  in  dtsiguiag  bath^ 
and  in  the  light  they  throw  on  many  classes  of  e<litioes.  The 
arrangement  of  the  ajmrtments  and  entnmces  materiidly  affecta 
not  only  the  prime  cost^  but  the  yearly  outlay,  and  ai*chitects  do 
not  alwaj's  bear  this  in  mind.  Many  buildings,  as  churches, 
take  care  of  themselves,  and  reouire  small  jinnual  outlay,  while 
they  ailmit  of  gi"eat  arfhit<?ctural  display;  but  it  is  not* so  with 
manjr  classes  of  public  buildings,  imd  a  careli^s  or  unskilled  1 
ai-chiteet,  while  api>areiitly  ecumomising,  may  really  ruin  the  con- 
cern by  entailing  upim  it  a  nc^CiUess  and  peqietual  exjieiiditui'e  for 
attendknta,  Miings^  and  rejifur^  Mr.  lialy  has  well  shown  that 
it  is  worth  2tK)/.  t-o  get  rid  of  an  attendant  by  a  constructive 
expedient  diminishing  labour. 

The  iutiueuce  of  liath  architecture  has  b»een  already  felt  in 
many  ti*aded,  but  we  consider  that,  on  account  of  the  restricted 
chanicter  of  the  pre^^cut  buildings  and  apartments^  that  scojie  has 
not  bet^n  atibnled  for  decoration  which  is  desimble,  auvl  which 
\*'ill  be  presented  in  larger  edifices.  A  railw;iy  plati'onn  scarcely 
admits  of  decoration,  but  a  grcit  public  hiiU  for  bathing  would 
have  ailditional  atti'action  in  plt^asiug  decorations,  which  might 
be  economicaUy  iidaptod.  The  tjiste  of  the  j^resent  tlay  is  in 
fnv*our  of  such  applietitiou^  and  we  may  yet  have  establishments 
which  may  prove  more  onnuneatal  to  tlie  metropolis  and  credit- 
able to  ourselvea. 


ON  SANITARY   IMPROVEMENT. 

By  SouTHwoon  8mits,  M.D. 

FoK  some  years  past  there  has  been  in  the  public  mine!  s 
growing  c^mviction  that  the  physical  condition  of  the  labouring 
diisses  IS  mainly  dependent  on  the  state  of  their  dwellings.  The 
conviction  has  l^ecome  equally  sti'ong,  that  whatever  improvement  | 


Ratm  and  Verde  Antica. — Tlie  quarries  from  whence  these  ma- 
terials were  obtained  have,  it  is  well  known,  been  for  ages  qnite 
lost  sight  of;  but  the  King  of  Prussia,  actuated  by  a  hive  for  the 
fine  arts,  recently  commiR^ione<i  M.  Siegel,  the  sculptor,  to  make 
resa&rchea  in  Greece,  which  have  been  oonipletely  aucccs^fu!.  The 
Boflso-antioo  baa  been  found  by  him  on  the  southern  slo|)e  of  the 
IHygotn"?  -"  T"--  -f  mmmtatns,  and  the  Vertle-antic«»  on  the  n^rth 
side  of  1  'f  Tin  OS.     M.  Siegel  hns  succeeiled  iu  making 

tliefle  twu  ».  ..,.,wr.s,  which  are  very  small  in  extent,  his  nrivate 
pfioperty.    The  king  litui  given  orders  for  several  large  slaus. 


is  etfectt*d  in  the  pliysical  condition  of  tlie  people  is  conducive  to 

?sponding  ele 
state. 


a  corresponding  elevation  of  their  intellectual,  moral,  and  social 


InvestigntioDB  int^i  the  sanitary  condition  of  populons  dietrictt  I 
in  genei*al,  and  of  the  houses  occopied  by  the  industrious  ctap»e*  " 
in  particular,  have  been  matie  partly  by  private  intlividuals,  anj 
partly  by  commissions  under  the  Crown.     On  the  evidence  ool-J 
lected  under  these  inquiries,  roi-ely  exceeded  in  extent  atul  vnlue 
the  Legislature  has  passed  a  gen  end  measure  cidled  the    "  ** 
Health  Act,^'  granting  to  Itjcal  authorities  the  powers  rt^ju 

for  constructing  and  maintmning  permanent  works  of  sanj ^ 

improvement^  whde  a  distinct  de|tfLrtment  of  government,  nn<!ef 
the  name  of  the  General  Bcutrd  of  Health,  has  been  ci-eated  t 
administer  this  Act.  Still  the  acceptance  of  llie  Ptddic  Healtkl 
Act  is  permissive,  not  compulsory  ;  and  therefore  the  actual  ex  J 
tension  of  aauitarv  improvement  is  wholly  dependent  on  thest 
of  knowleilge  of  local  authorities,  and  of  ratepayei*a  by  ^ 
those  authorities  are  elcL'ted* 

The  evidt^nce  which  formed  the  basis  of  this  leffislation  hadj 

distinctly  ti*aced  to  the  condition  of  the  houses  of  the  !*' ■- 

classes,  the  main  causes  of  the  excessive  sickness  and  i 
disclostKl   by   the  retnms  of  the  Bcgisti'ar-Generali— 1-..  .     ,. 
tinctly  traced  t^  certain  definite  conditious  in  and  alx>ut  the 
wi-etched  abodes  the  true  sources  of  those  constantJv-recurrinfl 
epidemics,  which  swept  away  one  half  of  the  children  liorn  whilij 
yet  in  childhood,  destroyetl  by  fever  the  heads  of  f'uuilies  in  tboT 
prime  of  life,  and  deprived  the  whole  of  this  class  of  tlte  ]>opu-i 
lation  of  more  than  oiie-thinj  i^f  the  natural  term  of  existi^nce. 

But  the  evidence  was  not  so  appai^nt  that  this  state  of  thiugs'l 
is  no  neceasan'  and  inevitable  condition  of  poverty.  Wlule  thaj 
ctmsequenccs  of  l>ad  sfuutaiy  cneditions  were  demonstrated,  ther 
were  presented  no  very  conclusive  facts  to  prove  the  jH>wer  t 
good  sanitary  rondition.^  to  necure  to  the  working  man  and  hi 
offspring  the  like  men.'iure  of  health  and  life  as  is  possessed  by  thrf 
wealthier  classes.  Tbere  was,  indeed,  the  strongest  ct>nviction1 
on  the  minds  of  those  who  ha^l  paid  attention  to  the  subject  thatjj 
evidence  to  this  etfect  was  obtainable,  and  they  felt  a^ured  that 
it  wrtuld  be  found  in  the  result  of  residence  in  houses  so  cctn- 
stmcted  as  to  be  fit  for  human  habitation* 

It  was  midcr  this  imiiression  thtit  about  twelve  years  ago  a  few 
individuals  who  had  taken  the  lead  in  the  investigations  just^ 
referre<l  to,  formed  themselves  into  an  association  for  the  pur^ 
of  putting  the  truth  of  their  conviction  t-o  the  test  of  experiment 
Tlieir  plrui  'was  to  erect  a  largo  building  divided  into  sidtes  of 
apartments,  eajmble  of  a^comTiifHlating  a  ntindicr  of  iamiliea,  and 
provided  with  the  followmg  waiitary  conditions  : — • 

1.  The  thonjugh  subsoil  drainage  <^f  the  site. 

2.  The  free  admission  of  air   and   light   to  every  inhabit 
rwm. 

3.  The  abolition  of  the  coasp«>ol  rind  the  substitution  of  t 
water-chfRct,  inviJving  complete  house-* trainage. 

4  An  a  bun  riant  supply  of  pure  water* 

6.  Means  for  the  immeiliate  removal  of  all  sohd  house  refxiBe 
nr^t  ca|>able  of  suspension  in  water,  and  of  being  carried  off  bi 
water. 

It  also  seemed  probable  that  benefit  woidd  result  from  the 
example  ;   that  if  it  Hhould .  l>e  found  jutieticable  to  offer  hons 
well  built,  well  dramed,  and  well  supplied  ^Wth  air,  water,  ai_ 
light,  at  no  greater  charge  than  is  otJtained  for  houses  in  whic 
no  provisiiin  whatever  is  made  or  attempte<l,  for  the  supply  ^ 
any  one  of  these  essential  rofpiisites  of  health,  cleanliness, 
comfoi*t,  a  pubUc  ser\HcK  would  l^e  rendert^d  lieyonil  the  meii 
erection  of  ^>  many  Itett^r-constmcted  houses;  and  that,  esp 
ciidly,  it  might  hel]»  to  render  it  no  longer  etisy  for  the  laniUoi 
to  obtain  mi  amount  of  rent  for  iKidlv-built,   which  ftught 
suflic**  for  well-built  houses,  and  that  it  miglit  thus  indir 
tend  to  nuse  the  genend  standard  of  aooommodation  and  comfo: 
for  all  houses  of  this  class. 

It  was  foimd,  however,  that  to  acquire  the  means  of  erecting  i 
suitable  structure  for  the  accompliMhrnent  of  this  object,  it  wool' 
be  necessary  to  obtain  exemption  from  the  common  law  of 
nership,  without  which  exemption  each  member  of  the  j 
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iPOnJd  liave  become  liable  to  the  whole  extent  of  hk  property, 
for  all  debts  legally  iDciinred  in  tlie  undertiiking.  It  wua  only  by 
a  Charter  from  the  Crown,  or  by  an  Act  of  Parliament,  that  this 
li:ibUity  coukl  be  limited  to  the  amount  of  each  ahareholJer's 
individual  subscriptioa. 

The  Charter  i»  framed  on  the  principle  that  the  object  not 
being  money -getting,  but  philantlin.>pic  and  nationjd,  the  in-otitii, 
after  the  payment  of  a  moderate  rate  of  interest,  inatead  or  going 
to  iuereaee  the  amount  of  the  dividend,  *!hould  he  applietl  to  the 
ertenaion  of  the  Bcheme.  The  main  provisions  of  the  Chart«ir 
mre — ^The  limitation  of  the  liability  of  the  shareholder  to  the 
aJnonnt  of  hia  individual  subticrijjtion;  Power  to  make  cdln  ; 
Dividend  not  to  exeeetl  5^  per  cent  jjer  annum;  Capital  UM),lKH>/,, 
25,iHJ()^,  of  which  to  be  unbsenbeil  befiire  conimenemg  Witrks,  and 
lOl.  per  cent  thei-eou  paid  up;*  Power  t^i  increase  the  ca]iital  witli 
ooiuent  of  the  President  of  the  B<jard  of  Tnnle,  and  two- third 
parta  in  number  and  value  of  the  bIi  are  holders  present^  at  two 
general  meetings  eapecialJy  calle<l  for  that  purpose, 

SubBenuently  a  bupplemental  Chaiier  was  obtained,  giving 
power  t- '  establish  Branch  Associations  in  the  Prf>vincial  Districta 
t  '  1  and  Wales,  and  for  this  purpose  to  raise  a  Provincial 

t  ;   One  Million  sterling,  and  to  a]>portion  the  same  to 

dilftirent  Provincial  Districti*,  the  shareh olden*  of  each  Provincial 
District  being  intereste<l  in  the  pr<jfit  and  loss  of  their  own  sharee 
only,  separtitiely  from  any  other  shares  of  the  Association, 

Seven  yenrs  elapsed  Ijefoi e  these  preliminary  proceedings,  the 
•  ciioioe  and  purchase  of  the  site,  and  the  erection  of  the  first 
Buildings  were  ctanpltited,  st)  that  the  buildings  have  been  opened 
Ibr  residents  only  about  five  years.  Tht*  Association  took  the 
iu\me  of  the  "  Metropolitaix  Association  for  Imjvroving  the 
Dwellings  of  the  Industrious  Ckseee,**  and  tlietr  first  Ijuildlngs, 
Galle<l  the  "  Metroijolitan  Buildings,"  are  s^ituatetl  in  Old  Pancnis- 
road,  iea^ling  from  King's  Cross  to  Camden  Town. 

The  MetA»p>litan  Buildings  consist  of  110  sets  of  rooms,  20 
being  sets  of  two  roouiH,  and  90  of  three  rooms.  Atta^cbetl  to 
eaeh  set  of  rooms  is  a  scullery  provided  wth  a  sink,  a  supply  of 
water  at  high  pre^ssiire  at  the  rate  of  forty  gjdlous  per  day,  and 
tlie  means  of  carrying  off  a^^hes  and  other  solid  refuse  through  a 
aihjiA  aecesible  fix>m  the  scullery.  There  ia  no  cesspool  on  the 
premises.  The  water-closet,  suljwtituted  for  the  privy,  ie  situated 
Ml  the  scullery,  the  door  of  the  clot*et  being  so  hung  as,  when 
apen«  to  &lmt  off  access  to  the  scullery.  Each  Uving-room  is 
furnished  with  a  range,  boiler,  and  *>ven.  By  an  extremely  small 
qiaantity  of  fuel  the  oven  is  cii[)able  of  baking  breajl,  Gjoking 
meat,  and  any  other  kind  of  f(KKl,  ajul  the  l_HjiIer  contains  a 
lUitity  of  hot  water  always  ready  for  use.  The  g^:>ulld  In  front 
the  building  is  enclosed  by  iron  rails,  and  fonnn  a  jji>jtected 
x  for  the  children  of  the  resident^  and  at  the  biick  there  is  a 
h -house,  with  a  drying  gi^und  attached  for  the  use  of  the 
lilies* 

The  sum  exi)endt*d  on  these  buildings,  amount^i  to  17,736/, 
17t.  ll'^.  The  rooms,  whieh  avenige  fmm  14  feet  by  10  ft*  6  in. 
13  ft;et  by  8  feet,  are  let  fi\>m  week  to  week,  the  rent  of  each 
varies  from  34,  (Jrf.  to  0*.  (3d  |ter  week.  Tiie  ttital  rents 
ivahle  from  the  various  establishments  of  the  Aasodation 
ce  Dewmber,  1847,  mnouuts  to  14,f»3(V.  11#  7e/.,  of  which  there 
b«?en  Tietuidly  receive*  1  14,o94/.  0*,  llrf.,  lefiving  a  deficiency 
from  }ifit\  debts  of  only  36/.  4*.  bd,  for  live  years. 

Besides  tfie  Metro [lolit/LU  Buildings  in  PancnAS-road,  the  Asso- 
ciatiou  hfiii  ei-ected  anotlier  set  of  Metropolitan  Buihlings  in 
Albert-street,  Mile  End  New  Town,  capable  of  accommcKlating  60 
lamilies,  at  a  cost  of  10,ilv)7/.  4*.  Ilk/.  They  have  also  jiurchased 
fr:  ►  -  ■^''  ited  in  Petham-sti'eetaud  Pleasant-row,  Alile  End, 
f\  I  ving  alMiiit  23  ftLmilics,  at  a  cost  of  5120/.  19#»  34,; 

m. ^  L.x.  .  .w  , .  decided  on  erecting  another  building  in  Ber- 
moniise^,  aq table  of  accommrMiating  108  fiuuiUee,  at  a  probable 
ct*'!  ,,f  tiMiii  :'i>,<hmU  to  £.VM)0^,t 

for  single  men  in  London  occupied  by  laTjourera 
at  '  ing  in  general  as  imhealthy  as  the  houses  for 

jes  tA  the  sjvme  class,  it  was  conceived  that  the  provision  of 
BCCi>mmodation  for  single  hxlgers  fell   within  the  legitimate 
i&kce  of  the  Association.      Act'ordingly  a  lodging-house  f^r 
J»  men  w^as  erected,  cafjable  of  accommodating  234  inmates, 
acoetof  1.%493^.  lit.  i><i.,  and  another  capable  of  accommo- 


dating about  128  inmates,  was  purchased  by  the  Society  for 
1422/.  lit.  Id^  being  leasehold,*  at  a  heavy  ground-rent. 

Four  Branch  Aasoeiations  have  been  alTiliat«d  with  the  parent 
institution,  namely,  at  Brighton,  Dudley,  Newcastle,  and  Ramegate, 

Tlie  experiment  has  proved  eminently  snceessfiil  with  reference 
to  its  great  object^  the  protection  of  health  and  the  diminution  of 
prevent! hie  sickness  and  mortality. 

Tn  1 8o<  I,  the  total  |x»pulation  in  the  Metropolitan  Buildings 
Old  Pwieras  Road,  was  5fin,  and  the  deaths  were  7,  being  at  the 
rate  of  12  and  a  ludf  in  ICmM)  of  the  living. 

In  ls/51,  the  total  population  was  600,  and  the  deaths  were  9, 
being  at  the  rate  of  15  m  the  lOtK), 

In'  18f)2,  tlie  total  population  was  680,  and  the  deaths  were  9, 
being  at  the  rate  of  13  and  a  fraction  hi  the  1000.  Tlie  average 
niortidity  of  the  three  yeara  in  theae  buildings  has  been  1 36  per  lOOtK 

But  talking  together  the  whole  of  the  establishments  of  the 
Association,  which  had  now  come  into  full  oecufiancy,  the  total 
population  for  the  yefir  e Doling  March  1853,  amounted  to  1343. 
Out  of  this  number  there  were,  during  that  year,  10  deatha, 
being  at  the  rate  of  7  and  a  fraction  m  tlie  KKX). 

Tlie  deaths  in  the  whole  of  the  metrofM»li«,  during  the  same 
year  (185if),  reached  a  proportion  of  22  and  a  fraction  in  tht* 
ItJOO;  consequently,  the  total  mortality  in  I»ndon  generally, 
taking  together  all  classes,  rich  and  poor,  was  proportionally 
more  than  three  times  greater  tlian  the  mortality  in  these 
eatnblishntents. 

The  Act  entitled  "The  Labouring  Classes'  Lodgiiig-houF*e» 
Act,'*  received  the  Ro?al  Assent  on  the  same  day  as  the  "  Com- 
mon LjMlging-houses  Act.''  The  *'  Ijibouring  Classes'  Lodging- 
houses  A^*  is  merely  an  enabling  Act,  but  it  gives  most  important 
powers  to  locid  authorities  for  raising  hians,  ]>rocuring  lands,  and 
Duilding  or  boring  houses,  in  onier  to  provide  more  convenient 
and  commodious  dwellings  f«:>r  the  labouring  dasses.  Under  thi«i 
Act  any  town  or  *listriet  may  by  certain  reoogniaed  authorities 
and  under  certain  conditions,  erect  new  structures  or  purchase* 
estisting  tenements  unfit  f^>r  human  habitation,  and  replace  them 
by  wholesome  dwellings;  and  such  authorities  may  do  this  on 
tiie  priuci|jle  c»f  a  commercial  enterprise,  though  tiie  requisit** 
capital  is  to  l>e  supplied  friuu  the  rates.  By  this  statute,  therefoi'e, 
local  authorities  in  general  are  empoweretl  t4i  do  what  has  been 
done  in  London  by  the  Mctr<<|>olit4in  Association,  and  the  Society 
for  Improving  the  Condition  *if  the  Labouring  Classes.  (See 
provisiona  of  the  "  Labouring  Claaiiea^  Lodging-houseB  Act,'*  14 
and  15  Vic.  cjip.  34.) 


[  *  ghttm  b»  Uie  aauHiBt  vi  <|16|160(.,  had  been  toln^o  tip  to  Uie  etnl  uf  MArdi,  1&&.^. 

L>f  t^M  titaltlinic  cumot  b«  proo»Ml«d  with  at  i^oment  for  wttot  tH  ftde^tuuto  fuuila. 
'I  tlu  grvtiiMl  hiw  bmti}  p4trvhMed.  The  Dir»rU>n  bAve  aJito  nwenOjr  obtal]i«*a 
Ml  ol  «  bvtjdliu  ii)  omrBe  of  tirectioo  in  New  8tnMt|  Q\Mm  Sqnai^j  In  tbe 


ORNAMENTAL   GLASS  SURFACES.t 
Adoi^ths  MAums  Alexandre  Iqlebu^  Patentee,  April  9,  IB^^. 

This  invention  consiBts,  iirst,  in  the  production  of  ornamental 
gurfaceis  in  imitation  of  marble,  granite,  or  any  substance  cap»able 
of  a  similar  polish,  by  applying,  to  the  under  surface  of  plate* 
or  pieiiea  of  glass,  paper,  or  any  otlier  suitable  pliable  materia], 
on  which  may  be  printed,  lithographed,  drawn,  or^  coloured,  by 
any  of  the  well-known  prooeasea,  a  design,  device*  tignre,  or  pat- 
tern in  imitation  of  such  marbles,  granite,  or  other  subetaiie^ 
Secondly,  in  ornamenting  the  under  am-faces  of  gtaas  by  applying 
thereto  paper  or  any  other  pliable  materia!,  on  which  may  be 
printed,  lithographed,  drawn,  coloured,  or  otherwise  produced  by 
any  other  suitable  procei*8,  a  design  or  device  which  shall  have 
the  etfect  of  deaigns  painted  upon  Buch  surface,  or  of  mosaic  or 
other  omamentd  work.  Thirdly,  to  a  method  of  consolidating 
or  strengthejiing  the  pieces  of  glass  thua  ornamented,  so  aa  to 
give  them  the  strength  of  marble  or  stone. 

The  process  which  tlie  patentee  employs  for  the  first  and 
second  of  the  purposes  aforesaid  is  as  follows:— He  dissolves  in  a 
yessel  of  pure  watei",  by  the  employment  of  a  water  bath  at  a 
gentle  heat,  gelatine  or  commoa  glue,  or  any  other  gelatinoUM 
substance,  all  of  which  ia  hereinafter  called  **gkie.**  In  seleetinj/ 
the  material  to  1ms  employed  for  this  purposie  he  prefers  sucli 
as  h  of  a  white  colour,  im  f>tr  aa  it  can  lie  conveniently  (jbtainetl. 
He  does  not  limit  himself  to  any  particular  strength  of  solution, 
hot  that  which  he  prefers  usually  to  employ  ia  of  the  strength 
ordinarily  used  for  the  j>uri»ofies  of  carpentry. 

When  the  glue  or  gelatinous  subetance  is  entirely  melted,  it 

*  Tha  (liber  immt  before  antitianM.  vitb  th(«  exmrticm  uf  the  one  relklilBig  tu  tht 
boildmi^  iu  Old  P&ttcrii»  "Rnvul,  incluile  thtr  fAtrt'ba«e  of  ibe  freelicM. 
t  Ruported  In  Ute  '  Repeiiur;  i»f  rtiteiil  inventlnoB.' 
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mtiflt  be  strained  througli  a  aieve,  aa  aa  to  remove  all  ini purities  j 
after  which  it  must  be  warmed  to  about  8(}^  Fahr.,  when  it  will 
be  fit  for  iwtj.  He  then  tjvkes  the  piece  of  ghiaa  to  which  the 
paper  or  other  substance  having  the  de.«iign  tliereoii  (all  of  which 
18  hereinafter  crtlled  the  "paper**)  is  to  be  applied,  and,  after 
washing  the  glaaa  welJ  with  warin  water,  he  lays  the  paper  upon 
it,  with  the  decorated  surface  upj>ermost,  and  passes  tne  solution 
all  over  it  by  Die^ins  of  a  aponge;  he  then  removes  the  pajier  from 
the  gh*3s,  and  wets  tJie  glaas  well  with  tlie  sidution,  after  which 
the  i>aper  is  replaced  up<:iu  the  glass^  with  the  moistened  surface 
undermost^  and  the  solution  jKLsa^d  again  over  it  with  the  sfHjnge, 
taking  aire  to  remove  any  folils  or  creases  which  may  show 
themselves.  The  piece  of  gljiss  is  then  turned  over,  my  as  to  phice 
the  jjaper  underneath  it,  and  after  raising  the  ghiss  with  the  left 
hand,  he  jiasses  warm  water  over  the  surtice  of  the  glass  with  a 
sponge,  until  aU  the  glue  is  ct'>mpletely  melted.  He  then,  by 
means  of  a  piece  of  steel  with  the  edge  rounded,  pre-sses  out  the 
glue  from  between  the  paper  and  the  glass;  and,  Listly,  he  turns 
the  glass  so  as  to  place  the  p^iperuj>permost,  and  I'epeats  thesaxBe 
o|>eration  until  tlie  supertluous  glue  is  i-emoved;  after  which  the 
baek  of  the  paper  is  cleane<l  witli  a  sponge  luoi^itened  with  wai-m 
water,  and  it  is  then  left  to  dry.  The  tempei-ature  of  the  water 
eniployed  in  this  operation  should  n<  it  exceed  80^  to  Im"^  Fahr- 

This  pnxie^s  is  applied  to  the  pn>duction  of  jkatternB  made  of 
different  pieces  of  papers  of  vanoua  colours  by  the  following 
meth'Kl:  Tlie  patentee  glues  the  sejiarate  pieces,  armn;,'ed  so  as 
to  form  the  desired  pattera^  design,  or  device,  upon  cloth;  the 
design  thus  composed  mtiy%  when  dry,  be  tixed  on  the  glass  in 
the  manner  doscrilied  al>ove;  then,  upon  moistening  the  back  of 
the  doth,  and  carefully  removing  it,  the  pieoes  forming  the 
design  will  remain  and  ailhere  to  tlie  gla^sa. 

In  oilier  to  form  such  a  mttern  he  also  sometimes  applies  the 
]»aper  which  is  i*y  form  the  foundation  of  the  fiattt^ru  to  the 
glass  in  one  piece,  and  afterwards  cuts  out  such  parts  as  require 
to  be  removed  to  allow  of  the  iutrtxluction  of  the  design,  and 
removes  them  by  means  of  a  little  warm  water  anrl  a  bnish  and 
any  blunt  instrument,  and  fills  up  the  vactvnt  8pace>s  with  the 
imper,  which  must  be  attached  by  the  methods!  bt^foi-e  dcst^rdnNh 

The  glass  i^m ployed  may  he  of  any  kind,  care  being  taken 
to  inelect  such  pieceis  as  ai-e  not  much  curved  and  are  not  very 
brittle. 

The  third  part  of  the  invention,  namely,  the  strengthening  of 
tbe  gla*^  phttes  prejiaretl  in  the  mtinuer  above  set  forth,  is  ejected 
in  the  following  inaauerr—When  the  ptper  attached  to  the  glaaa 
m  quite  dry,  the  |jatentee  applies  to  the  back  of  it  a  resinous 
composition,  which  is  hereiuid'ter  called  the  "mastic,**  and  is 
made  of  resin,  plaster  of  Paris,  grease,  dry  sawdust,  cotton  flock, 
or,  in  lieu  of  the  hist  two  substances,  of  sand.  The  mixture 
which  he  prefera,  consists  of  four  poundB  of  i-eain,  four  pounds 
of  phiftter  (tf  Paris,  half  a  pound  ot  grease,  and  threeH]tuirters  of 
a  pound  of  sawdust.  If  it  is  desired  to  make  the  comj>osition 
veiy  hard,  the  quantity  of  grea^ie  may  be  diminished,  or  it  may 
even  be  omitted  altogether,  All  the  substances  may  be  put  on 
together  and  melted  over  a  sluw  tire,  and  the  whole  stirred  up 
with  a  piece  of  iron  until  they  are  well  mixed  together. 

Before  applying  the  nia<itic  the  patentee  has  foimd  it  useful  to 
covt^r  the  l>ack  of  the  paper  \*itli  a  mixture  of  glue  and  whitening, 
or  of  glue  and  plaster  ot  Paris,  which  should  lie  allow e<i  to  get 
quite  dry*  The  us*i  of  this  covering  is  to  protect  the  glass  from 
being  cmcked  by  the  heat  of  the  mastic,  but,  if  cjire  be  taken  in 
the  apftlication  of  the  latter,  it  may  be  disfiensed  with.  To  pre- 
vent the  cianger  of  the  fi*ont  of  the  gksa  being  scratchcii,  it  is 
covered  over  with  a  simiL\r  mixture^  The  mastic  is  applied  at  a 
temperature  just  sufficient  to  keep  it  melted.  In  applWng  the 
mastic  the  glass  is  laid  upon  an  even  surface  of  wooil,  and  if  the 
surface  of  the  glass  U  not  quite  flat^  weights  of  about  six  or  eight 
pounds  each  are  placed  n^ion  the  edge,  at  a  distance  of  two  or 
three  inches  from  eiu.'h  other,  so  rus  to  flatten  it;  the  miustic  ia 
then  laid  ev^enly  with  a  trowel  np>n  the  paper  until  it  is  one- 
eighth  of  an  inch  thicks  commencing  fi'om  the  outside,  and  changing 
the  poflrtion  of  the  weights  as  a  ]>art  is  procee*l^l  to  whei'e  the 
nuwtic  is  tlry  enough  Ui  siippon  them,  and  applying  it  gradually, 
m  na  not  to  heat  the  glass  suddenly,  When  the  mastic  is  quite 
dry,  slips  of  slate  are  taken  about  three  inches  broad  and  a 
mtarter  of  an  inch  thick,  and  of  a  length  regulated  by  the  size  of 
the  glass,  but  not  excee<Ung  two  feet,  through  different  parts  of 
which  must  be  previously  pierced  a  numlier  of  holes  by  means 
of  any  common  bt:>rer  These  holes  should  be  larger  at  the  aide 
which  is  intended  to  be  nearest  the  gkus  than  tLi  the  bottom. 


The  bottom  surface  of  the  slate  should  be  slightlv  wurmed,  mod 
then  a  jK>rtion  of  fresh  m/tstic  may  lie  eipplied  to  ttat  f»art  of  the 
previously  covered  surface  t-o  which  it  is  desired  to  apply  the 
slate;  ainl  the  slate  is  then  pressed  down  up«»n  it,  so  as  tn  f 
the  ma«tic  up  through  the  holes.  When,  hy  tliis  procc^:^ 
piece  of  slate  is  attacned  to  the  mastic,  another  is  laid  aloiighiie 
of  it,  t4iking  care  to  till  up  the  intervals  between  the  pieces  of 
slate  and  the  holes  in  these  pieces  vnth  the  mastic  until  the  back 
of  the  glass  and  paper  is  covered  entirely  with  niaatic  antl  slate^ 
So  soon  Jn  the  mastic  is  c*>Id,  the  glans  will  remain  stryiiglit  and 
solid,  and  tlie  decorated  surface  will  be  perfectly  pi-eaerved  fn>m 
injury.  If  a  further  thit^knesa  be  required,  it  may  be  obtained  by 
a  repetition  of  the  same  pnxseaa.  In  cases  where  ligbtne^^  is 
required,  and  where  the  glasa  is  not  exposed  to  violent  blowt, 
backing  is  dispensed  with  except  the  m^istic,  which  is  always 
employed. 

In  applying  the  invention  to  the  coating  of  bricks  or  atcmen 
^-itii  ornameutt?d  gliias  surfaces,  the  patentee  does  not  carry  tlie 
hsjles  by  which  the  britk  or  stone  is  attached  to  the  mastic 
tbj'ough  thti  subsUuce  there*>f,  as  in  the  case  of  slate,  but  only 
cuts  tliem  a  Utile  way  into  it, 

Tlu;  blocks  or  slaVw,  prepared  as  aforesaid,  may  be  fixed  in  a 
wall  or  use*l  as  a  flooring  with  oixlinary  cement,  in  the  samo 
way  as  ordinarj"  bltHjks  or  slalis  of  niaihle,  requiring  only  eimi* 
lar  pi^*cautions  to  those  commonly  used  by  workers  in  marble 
to  pre8er\'e  them  from  scratches;  and  pieces  of  wtiod,  imn,  or  any 
other  solid  substance  may  be  let  into  the  mastic,  so  as  to  give 
facilities  for  attaching  the  blocks  or  slabs, 

ClainL — 1.  Oraamenting  ghiss  sui-faces,   as  above  de8crnj*»d, 
TA'ith  vainous  devices,  designs,  or  imitations  of  natuiul 
means  of  paj^er  or  other  suitable  flexible  material,  on  \\  y 

be  printed,  lithographed,  dj*awn,  or  coloui'ed,  the  desirixl  dt-\  ne, 
design,  jT^ittenij  or  iuiitation;  £.  The  methods  abt«ve  described  of 
strengthening  or  consolidating  such  ornamented  surfaces,  and 
rendering  them  applicable  to  the  v^arious  purposes  for  uliich  they 
may  be  employed. 


COMPOSITION  FOR  COATING  MATERIALS  EXPOSED 
TO   THE  ACTION    OF    SEA    WATER* 

Edward  Ouslow  Astok  and  Geobob  Germaine,  Patetite&t, 
April  23,  1«53. 

TiTE  invention  refers  to  mineral  conpositions,  prepared  prinoi- 
pallv  from  sulphur  and  sidts  or  oxides  of  copper,  wliich  are  to  be 
a]iiuie<l  in  a  hot  liquid  state  ir>  metal,  wood,  atone,  cement,  and 
other  materials;  being  used  f>r  wotnl  shipp,  in  lieu  of  ectpjiering, 
and  for  iron  Hhips  instead  of  the  uauid  anticorn>sive  jtainU  and 
other  ingredients  employe^i  for  coating  the  same;  and  may  like- 
wise be  used  as  a  prev^entive  of  the  actir>n  of  the  weather  or 
sea- water  tjeneniUy,  by  coating  the  surfaces  of  the  exposed 
materials  tnei'ewitn. 

The  patentees  melt  together,  and  thus  combine  In  variable 
proporfions,  sulphur,  naptha,  and  creosote;  adding  thereto 
verdigris  or  acetjite  of  copper.  Sometiniea  substituting'  t  ir 
verdigris,  ci»ppcr  pyritea,  aitificial  sulphui-eta  of  copper,  II  i. 
vitriol  or  sulpmite  of  c^>pj:»er,  and  other  C[»mbinatioiis  of  cof  i  r  r 
with  acids  or  oxygen,  either  singly  or  mingled,  being  first  [ii- 
pcrly  ground.  The  sulphur,  naptha,  crensote,  and  sidphurtT,  ,  r 
s.ilt  or  salts  of  c<jpj>er,  singly  or  combined,  are  to  oe  In  i!v  \ 
together  and  well  stirreil,  after  which  the  com  position  result  n - 
therefrom  maj'  be  poured  out  into  suitiible  niouhls,  and  %v1m  ii 
cold  broken  up  and  }j*'icked  in  a  dry  haiil  state,  ready  to  W 
rem*^lted  when  wanted  for  u.ne. 

One  of  the  various  pivparations  that  may  be  thtis  compounded 
is  made  by  fusing  in  an  iron  pan,  or  any  c*^nvenient  vessel,  1 1 
parts  by  weight  of  sulphur,  and  abiding  one  part  of  n., 
neated  in  a  separate  pan.  When  these  materials  are  thorougiuy 
incor|K>rated,  one  pound  of  acetate  of  copper  or  verdigiis  is  to 
be  aiided  to  every  eight  pounds  of  the  composition,  and  v^uAl 
stirred  into  it;  after  which  it  may  be  run  into  moulds,  c<Mi|r  <[, 
and  stored  for  use.  Or,  the  sulphur  Imng  meltetl,  the  verdigris 
may  he  added ^  then  tlie  naptha,  and  afterwards  the  creosote,  at  a 
boiling  heat,  to  secure  the  amalgamation  of  the  materials.  The 
same  process  will  apply  to  the  acldin^  of  pyrites,  they  being  first 
well  nulverL>ed,  and  to  the  salts  and  oxides  of  eopi>er  generally; 
all  which  may  be  used  in  variable  proportions  according  to  t&e 
quality  requ&ed. 

*  RspmUd  111  ik/e  'Eepcrtoi?  of  Vttum  InTQDliiMU.' 
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To  rmt  iron  witk&nj  of  the  miaeml  compomtiona,  the  patentees 
r-  i  the  surfiice  of  the  iron  to  be  first  well  deemed  by 

F  I  nd  then  nibbing  it  over  with  a  stiff  brush  repeatedly 

cUppi»i  ill  hot  napfcha.  When  a  aufiicient  vurface  has  been  thua 
prepATedf  a  pot  of  the  hot  composition  l9  to  be  provided  and 
mead  over  the  prepared  iron,  ax  cuatomary  in  using  pitoh. 
When  the  aide^  and  bottom  of  an  iron  veaaei  have  thus  to  be 
prsfiAredt  the  in:)o  must  be  first  freed  from  all  moiatnre  by  oom- 
maa  rubbing  and  firing,  or  in  some  oases  simply  bv  sanding  or 
dustilig  it  over  with  liny  dry  ashy  absorbent  powder;  the  imn 
will  then  be  reatiy  for  cleaning  with  the  hot  najitha  before  kying 
on  the  mineral  composition. 

To  coat  woodt  and  particidnjly  wmxl  Hhlpa*  btjitijins^  the  sur- 
fece  should  Wscrajx^l  ciejui,  tbeu  eoatetl  with  a  bjiling compound 
t  1  [ind  creosote,    pre|>anitory  to  applying  the  mineral 

c»  it,  the  sur&oe  of  which  miiy  l>e  afterwards  smoothed 

with  suitidde  hot  irous. 

The  niiuenU  compomitis  may  be  applied  to  dry  surface^  with 
«r  without  the  firet  application  of  htjt  njtptba,  |)articul/irly  when 
used  fi>r  buu\T*,  pil©a»  and  all  common  ont-d»ior  work;  and  for 
roofn  to  guard  them  against  either  moisture  or  the  attacks  of 
ind<e€ta. 

For  ships'  bottom.'^  and  all  exi^osetl  iron  or  wood  marine 
work,  these  oompoeitions  will  be  piund  t^^  piv«^rve  them  from 
the  sea  worm,  and  the  aiihesion  of  iujimal  and  ve^'etable  jircKlricta 
<3ommon  iiniler  ^ucli  circumstAncej*,  in  ciin^equence  of  the  weli- 
Imown  ax;tion  of  the  mineral  poisons.  The  jm  ten  tees  do  not 
restrict  tliemaelvea  to  any  pai-ticular  proportion*!  of  the  several 
ZDgzedieuts. 


MANITFACTUEE    OF    GLASS* 

Robert  Walter  Swinburj(e,  Patentee,  May  3,  1>?52. 

Thf  iMv^nt; .^Ti  consists  of  a  mode  or  monies  of  ca»tin£T  or  manu 
fiuiitr  T  other  vitreous  matt^nal  in  a  melted  state,  by 

lliiiaiLS    :  ua  or  castinff  veaseK  which  ai'e  placed  in  a  fur- 

muse  or  kiln  whilst  l>eiiig  fille'l  or  charged  from  the  melting  potH, 
for  the  Tiurjxjse  of  avoiding  the  diminution  of  the  he^it  ot  the 
i!  4  or  metiil  before  casting,  which  i*  conrte<pient  u]M>n 

til  ry   mtM:le   of  caatiog   plate  glass.      The   invention  m 

'  •  d  inti^*  etfect  as  fullo^vs: — Near  U)  each  melting  pot  in  a 
1  II  u.i4*e  a  ridtom  or  ctusting  vessel  is  placed,  of  ^ucli  a  size  that, 
when  tilled,  it  can  be  conveniently  removed  from  th**  fiu-UHce, 
A&d  taki-Ti  to  th*  (^istin^  table.  Each  cistern  ia  placed  close  to 
I  which  it  is  tu  be  tilled  or  charged,  in  order 
or  vitreous  metal  contained  in  t!ie  melting 
»T,  or  it  |Hirn'»ti  i-i  it,  may  be  tran?«ferre.l  \%ithout  wsL^itc,  by  a 
ile  or  other  convenient  means  from  the  melting  iM>t  into  the 
When  the  pots  coutainwl  in  a  furnace  have  been 
^  ^  tl»  ^^*^  the  glass  or  vitreous  material  in  them  haa  Wen 
^iXV  *.M.l  ia  rea<ly  for  use,  the  patentee  traiiHferH,  bv  means  t»f 
lie  or  otlier  convenient  Lmplement,  friun  encli  pot,  into 
!ig  cistern  or  caj^ting  vessel  (which  must  be  previously 
lieatttd  in  the  furnace)*  a  sufficient  chm^ge  or  quautit^^  of  the 
lii«lte>d  fj»:tHri:il;  the  cistem  into  which  the  melted  materinl  is 
lliae  r  1   remaining  in   the  fnniace  or  kiln  during  tlie 

wbolc  1  tho  o|»eration  of  charging  it  is  going  on,  and 

imlil  tht;  vv  t  .11  '  Fj  If  n-iwly  to  take  it  to  the  ca*«ting  table.  A 
ci^<*rti  nr  •■  -  irii  \  ^^1  being  thus  charged,  and  the  casting 
t  workmen  withdraw  the  cistern  from  the  furnace 

h:  ivly  hi  the  ca.sting  table,  and  east  the  ci>n tents  of 

h  M I  roll  it  into   sh^vts  nr  plrites   in  the  usiL»d 

V  return  the  cistern  to  the  furuace,  and  plice 

it  jiH^  or  riome  other  melting  pot  ri:^;yly  to  receive 

»j  to  be  dealt  T^ith  a-s  altiive  flescribed. 

'■^Foues  to  transfer  the  mdte<j  materi.il  from 
the  castLijg  oist^^ms,  an<i  t*)  c^ist  the  same 
lu  ,...,.  ,  ,..  :.i  of  glass  or  vitreous  material,  in  manner 
abore  described,  until  the  whole  charge  c^-mtainefl  in  each  of  the 
meltlac  oot^t  ill  Uir*  furnace  has  been  exhauatctl,  after  which  the 
poto  u  i  and  heated  until  the  contents  of  them  are 

rmdy  ;  >  Kifore, 

Clakm. — The  nmde  or  mo4k'fl  of  casting  or  manufiicttmng  glass 
OP  other  vitmnujs  material,  by  means  of  casting  vessels  which  are 
piaoed  in  the  sbxiw  furnace  with  the  melting  pot  whilst  being 
filled  in  manner  and  for  the  purposes  descriWd. 

*  B«pgrt«d  Lb  tfa«  'Eopertory  of  PM«ait  IjiTciitkaia/ 


STEAM  PLOUGH  AND  DKILL. 

Alexis  Dusbac,  Fatenlte,  October  17,  18o3, 
{Wm  an  Engraving,  Ptate  XIV.) 

This  agricultural  machine  consist*  of  an  arrangement  and 
e^^mbination  of  apparatus  for  ploughing,  sowing  seed,  and  manur- 
ing the  land  at  one  operation. 

^^upported  on  a  suitable  carriage  is  an  ordinary  locomotive 
engine,  having  two  pairs  of  steam  cylinders  connected  to  the 
driving-wheels,  which  are  made  to  revolve  indq>endent  of  each 
other,  to  allow  of  the  macbine  being  ttmied  in  any  direction;  each 
wheel  is  connected  by  cranks  and  ooniiecting-nHls  to  one  pair  of 
st«am  cylindera.  Concentric  with  each  dri\ang-whe.el  is  a  large 
8j>ur  or  t4»othed  wheel,  gearing  into  an  interraetliate  spur-whe^d 
which  actuntiAS  the  plmn/birMr  ;irn.3imtus.  The  plough  consista 
of  a  number  of  shov*  '  U*3<l  by  arms  or  shanks  to  a 

suitable  frampwork     1 1  Kind  the  plough  is  a  follower 

or  iron  plate  for  levelling  the  suriace  of  the  earth  preparatory  to 
sowing  the  seed.  The  apmi-atus  for  sowing  the  aeeil  consists  of 
an  ordinary  drill,  carried  upon  a  luove^ible  fnimc,  «ipable  of 
being  raised  or  lowered  when  ref[uire<L  At  the  eml  of  the  car- 
riage-fi'ame  of  the  machine  there  is  a  box  or  chamber  for  oon- 
tainiag  nuinure,  the  distribution  of  which  is  regidated  by  a 
j>erforate<i  c}'lindcr  attached  to  the  movejible  framework  carrnng 
the  flrilL  Following  the  manure  distributor  is  an  iron  roller, 
which  wjvera  lu  the  seed  and  manure,  and  sraiootha  the  surface  of 
the  furrow. 

Fig.  1,  Plate  XIVh,  repr»^aents  an  elevation  of  this  machine; 
and  tig.  2  a  plan  of  the  same,  with  the  K^iJer  removed.  A,  A, 
represent  two  pail's  of  onlinary  steam  cylinders,  supported  on 
the  framework  of  the  machine,  each  pair  connected  by  connecting- 
rods  and  cranks  B,  B»  to  one  of^the  driving-wheels  B',  B'.  C,  is 
an  mm  fnime,  carrying  the  <-lutch-li*>x  C,  in  which  the  inner  end 
of  (tach  half  of  the  axle  of  the  driving-wheel  works;  D,  D,  are 
toothed  wheels,  fixed  concentric  with  the  wheels  B',  B*,  and 
gearing  into  intermediate  spur-wheels  E.  E,  which  actuate  the 
spur-wiieels  E',  E',  keyed  in  the  axle  of  the  plough  Ch  F,  F,  an 
onh'nary  contrivance  of  Vtevil  wheels,  mrds,  and  rollers,  for  the 
purpose  of  throwing  the  spur-wheels  E,  E,  into  or  out  of  gear 
with  the  wheels  D,  D,  when  requisite.  H,  ib  a  small  pinion,  fixed 
on  a  suitilde  fnime,  ami  gearing  int-r)  the  rack  H';  the  lower  end 
of  the  rack  is  attached  to  tlie  axle  of  the  |^4ough,  for  the  purpose 
of  regulating  the  depth  t<i  which  it  is  desired  the  cutters  shoidd 
take  into  the  soil,  or  of  raising  the  plough  comph'tely  ofl*  the 
grt>und  when  the  machine  is  not  in  action.  I,  is  an  iron  ft>llr>wer 
or  blade,  which  prej«u-e,^  the  siufnee  of  the  grruind  for  the  recep- 
tion of  the  sew  I,  ami  gives  the  requisite  iDclination  to  the  furrow. 
K,  is  the  seed'box,  and  I^  a  niU-het-wheel  for  shaking  the  Vxtx  K. 
Motion  is  impai-ted  to  the  ratchet-wlieel  L,  by  means  of  a  hand 
or  ec»rd  passing  over  a  rigger  or  pulley  keyed  on  the  axis  of  the 
spm*- wheel  I^  which  gears  into  the  intennediate  spuj^ wheel  E, 
M^  jire  tlie  drills  for  dei  Halting  the  seed.  N,  is  a  box  or  chamber 
cont4iiniug  manure,  wldx^h  fidls  through  the  hopper  N',  and  is 
imifonnly  distributed  over  the  furrow  by  the  perforated  cylinder 
O,  wliich  is  caused  to  rrjtate  by  a  conl  passing  over  a  pulley  on 
the  axis  of  a  mtchet-wheel  L.  P,  is  a  series  of  tin  tulles,  plivced 
in  a  line  with  the  drills  M,  for  tlie  purpose  of  covering  up  the 
seed  di'opj^jeil  by  tlie  same.  Q,  is  a  cast^jirrin  roller,  which  smooths 
the  sniface  of  the  fiirrow,  ami  comjiletea  the  operation  of  sowing 
the  seed,  K,  is  a  wooden  fnime\^'t>rk,  which  carries  the  seed-bi>x, 
drills,  nuinure  ilistributor,  luul  i-oller,  &c.  When  not  required  to 
b«^  in  iicti(»n^  tlie  framework  R,  is  raise*!  by  the  rack  and  pinion  S, 
to  the  position  indicated  by  dotted  lines,  carr)4ng  with  it  the 
whole  *>f  the  appaiLtiLs  attached  thereto,  T,  is  a  water-tank. 
U,  moveable  gui«ie-wheel,  to  which  the  fore- wheels  of  the  machine 
are  attached,  to  admit  of  their  l*eiug  turned  in  any  direction  when  ' 
the  machine  is  requirt?d  to  be  remove<l  or  turned  round,  when 
arrived  at  the  end  of  the  furrriw.  This  moveable  guid<?- wheel 
U,  is  acteil  iijx^n  by  a  Vianii  or  coiil  passing  around  it  and  con- 
nw.rted  to  a  roller  on  the  axis  of  the  hevil -wheel  V.  Ac«>rding 
to  the  direction  in  which  this  Ixjvil-wheel  is  made  to  rotate,  the 
fore-wheels  are  cause^l  to  rotate  either  to  the  left  or  right;  and 
by  tliis  means  the  machine  is  cHjmble  of  being  guided  with 
great  accuracy. 
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coNsuMiNa  smok:e  ard  heating  LiQuma 

Samtjel  Batliss,  Patentee,  April  15,  1853. 
This  inventioa  relate*— First,  to  the  perfect  combustion  of  the 
M0«e  arising  from  the  heated  fuel  in  steam-engine  an<i  other 
nirDaoes,  for  the  purixtse  of  preventing  smoke  and  economising 
coal;  secondly,  to  the  retaining  within  such  fumacea  much  of  the 
hettt  which  now  jjaasea  away  to  the  chimney  without  producing 
any  UHeftil  effect;  and  thirdly,  to  focilitate  evin>oraiion  by  causing 
a  rapid  circulation  in  the  liquids  to  be  heated. 

In  order  to  effect  a  chemicid  combination  between  the  gaads  of 
combustion  and  the  oxygen  of  the  air,  the  patentee  proposes  to 
interotipt  or  retjird  the  gaaes  on  their  way  from  the  fireplace  to 
the  chimney,  by  dividing  them  inU)  a  number  of  smfUl  atremna 
or  bodies,  and  forcuig  tfiem  Into  mechanical  admixture  with  the 
air,  which  ia  supplied  in  small  curx'ents. 

The  furnaces  are  titte<i,  in  pkce  of  the  onlinAry  fire-bridge, 
with  an  air-ehamber,  formed  by  two  ca»t-iron  plates^  built  in  tbe 
walls  or  sides  of  the  furnace,  immediately  under  the  inner  end  of 
the  lire-bar,  and  pravided  with  a  d<>t»r  for  regulating  the  a<lmi*Hion 
of  air  to  the  same.  One  of  the  platens  fonning  the  air-chamber 
mrvea  ob  a  auppirt  for  the  fire-b/irs  on  one  aidL%  and  the  bearing- 
bars  on  the  other;  these  bearing-bars  are  laid  lengthwise  acroaa 
the  air-chamber,  with  spaces  between  them  to  allow  of  the  passage 
of  currents  of  air  l>etween  them.  Perpendiculai'  to  these  beiiriug- 
bars  are  fijted  other  bars  of  meUU  or  clay,  whicli  ^erve  aa 
"admixers  and  heat-retaiuera,^  and  have  spaces  between  them 
for  the  passage  of  the  gases  of  combustion,  which,  in  their  ende^i- 
vour  to  permeate  the  numerous  clianuels  presented  by  Bueh  an 
array  of  oars,  and  the  agitiiti^n  oouiieqaent  thei'eon,  are  brmigbt 
into  intimate  mechanical  mixture  with  the  air  fn>m  tlie  chamber 
below;  the  b?ur.s  aljio  beotuning  red-hot,  lV>rm  a  retainer  for  the 
heat  of  the  fumaee,  and  consetpiently  a  steady  combustion  is  pro- 
duce*! from  one  end  of  the  admix  ere  to  the  i>ther.  Another  modi- 
fication of  the  aiimlxera  cr^nsirtts  iu  placing  a  cjust-irou  vessel  on 
either  side  of  the  furnace,  and  connecting  them  by  metal  tub«S| 
which  act  as  admixers.  One  of  these  vt^ssek  has  cnmmuni cation 
with  the  force-pum{»,  and  the  other  with  the  boiler,  and  thus  all 
the  water  that  entern  the  latter  must  pass  thn>ugh  the  tubular 
admixers,  and  by  absorbing  the  heat  prevent  them  fnun  being 
burnt  away,  and  alao,  by  heating  the  supply  water,  greatly 
economise  the  fuel. 

The  8©cond  jiart  of  this  invention  i^lates  to  extending  the 
ftdmixers  and  heat  retainers  to  the  end  of  the  boiler,  or  if  desirable, 
through  the  internal  tube  or  flue  of  the  Wilen  Tliese  being 
maintained  at  a  red  heat  by  the  passing  fiame  and  heated  gases, 
will  give  off,  by  nwliation,  to  the  aurface  of  the  boiler  a  great 
quantity  of  Ijeat,  which  would  otherwise  pom  up  the  chimney  and 
be  wjisted;  they  will  f<u'm,  in  ftct,  a  continuous  fire  from  one  end 
of  the  boiler  to  the  other^  atid  tend  to  spread  the  heat  more  uni- 
formly throughout  the  furaaee.  This  arrangement  is  applicable 
to  evaiK>i-iiting  p^iim,  such  jts  those  used  in  the  manufitcture  of 
salt,  for  example,  where  slow  combustion  and  uniform  heat  under 
the  whole  of  tlie  evaporating  surface  ai'e  required. 

The  thiKl  part  of  this  invention  consists  in  phiciug  on  the 
bottoms  of  boilers  or  evaporating  pans  a  numl>er  of  hoHi^w  e«»nes, 
open  at  top  and  bottom,  and  supporietl  on  legs  so  as  to  leave  a 
free  passage  for  the  liouid  underneath  and  thixiugh  them;  they 
should  be  sufiiciently  heavy  to  maintain  their  ponitions  by  their 
own  gravity,  or  they  may  be  attached  to  iron  Imrs  fixed  to  the 
iK^ttom  of  the  b<»iler  or  pan— in  this  case  the  legs  will  lie  unne- 
oessary.  On  heat  being  applied,  it  exp^iuds  the  liquids  in  the 
cones,' and  causes  upward  currents  which  cany  off  the  particles 
of  steam  aa  fa«t  as  they  are  foi-med,  the  cooler  liquid  uutsiile  tlie 
cones  rushes  downwards  ti>  supply  the  place  of  that  which  is 
aacending,  ensuring  a  rapid  and  coutinuouB  circulation  and 
quicker  diffusion  of lieat. 

Claims. — L  The  intercepting  the  giisea  in  their  transit  from 
the  fire|ilac€  to  the  chimney,  and  dividing  them  into  a  number  of 
small  streajns  or  l>.Hlies,  and  bringing  these  in  contact  with  a 
current  or  currents  uf  air,  in  such  manner  as  to  pnnJuce  an  inti- 
mate meclianitml  mixture  of  air  and  g?wcs,  in  onier  to  facilitate 
their  chemicjU  union;  2.  The  appbcjition  of  admixers  and  beat 
retainers,  whether  employed  in  oonjtmction  with  the  apparatuf*  for 
preventing  smoke,  or  in  furnaces  of  any  other  construction;  3.  The 
application  of  holU*w  cones,  o|»en  at  both  ends,  for  fu<  ilitating 
evaporation,  and  preventing  the  bottom  of  vessels  use^i  in  heating 
liquids  from  being  burnt. 


CONSITMING  SMOKE .♦ 
James  Bribtow  and  Hkxry  Attwood,  Patentmt,  April  28,  1€ 

This  invention  relates  to  a  mode  of  constructing  or  i 
the  flues  of  steam dioiler  and  other  furnaces,  when  two  or  i 
are  set  side  by  aide,  or  brought  into  connection  with  eocli  * 
go  that  the  smoke  or  gases  of  combustion  given  off  froa 
furnace  may  be  conducted  over  the  bright  fire  of  another  fiif 
and  be  thereby  consimied.  This  object  is  effecteil  by  bring 
the  several  adjacent  furnaces  into  cjjmmunieation  with  a  eon 
flue,  provided  with  dampers,  which  will  i>ermit  of  a  tem| 
connection  being  set  up  oetween  any  two  furnaces  in  the  1 
Thus,  when  freSi  fuel  is  thrown  on  to  one  of  the  fumai.'e-fir 
diverting  the  course  of  the  gaaes  generated  iu  tliat  furmioe,  i 
causing  them  to  enter  the  common  flue  (which  diversion  may  1 
effected  by  closing  the  damper  in  the  exit-flue  of  the  smoking 
furnace),  ihe  smolte  and  gases  may  be  conducted  into  a  fiimace 
having  a  bright  fire,  and  be  there  consumed.  When  smoke 
ceases  to  be  given  off  from  the  recently-charged  fire-place,  the 
gases  of  combustion  are  turned  into  their  proper  channel,  and 
allowed  to  escape  into  the  chimney. 

TiQ.  L 


/.t^Tj^'^  wvr'nwinnifn^mwpmA:  //.  J^4"v    i 


Fio.  8. 
Fi^.  1  of  the  annexed  engravings  represents  a  vertical  e^ 
and  t!g.  2  a  sectiDual  pLon  of  this  mettiod.  a^ «,  are  the  b  .,  _,  J 
which  are  Heverally  set  in  brickwork,  wliich  fr>rms  a  flue  h^  around 
them  of  the  oi'dinary  kind*  Into  this  flue  the  flame  and  heated 
gasits  from  the  firephice  c,  pass,  by  a  flue  rf,  which  runs  uuiler  the 
boiler;  and  the  gases  having  circulated  through  the  flue  6,  escapt 
into  a  common  flue  e,  at  the  back  of  the  furnaces,  and  finaZIj 
make  their  exit  at  the  chimney/  Immediately  over  the  firepUM 
c,  in  each  furnace  is  au  openings  which  leatls  to  a  flue  g^  formed 
in  the  brickwork,  and  nmuiug  frtim  end  Vy  end  of  the  series  of 
furnaces.  These  several  openings  are  comniiuided  by  a  sliding 
d4X>r  or  daoaper  A,  which,  when  closed,  cuts  off  the  commuuicatioil 
between  the  several  furnaces  and  the  flue  g.  The  flues  6,  oeu* 
that  end  which  ct>nnects  with  tlie  common  flue  c,  at  the  back  of 
the  funiaces^  are  likewise  sevendly  provided  with  a  damper  J,  for 
cutting  ofl"  the  communication  between  their  respective  fumaosa 
and  the  flue  e.  Tbcise  dam{:>ei's  »,  are  each  suspended!  by  a  eludu 
k^  which  passes  over  canier -pulleys,  and  is  thereby  bn^»ught  to 
the  front  of  the  furnjice,  to  enable  the  attendant  to  i*aise  and 
lower  the  dampei*s  with  facility. 

Supposing,  now,  a  bright  fire  to  be  burning  in,  say,  furnaoe 
No.  1,  and  a  fresh  charge  of  coals  to  be  required  in  furnace  No, 
2,  the  attendant  will,  prior  to  throwing  on  the  coals,  dose  Um 
damper  i,  of  the  latter  furnace,  and  open  the  dam]ier  A^  of  botb 
furnaces;  whereby  the  smoke  arising  mmi  the  fresh  charge  wfll 
l>e  diverted  from  its  usual  course  towanls  the  chimney,  and 
thrown  back  to  the  front  of  tlie  fiimaoe.  A  communicatioa 
lieing  now  establtsheil  between  the  fiimace^  Nos,  1  and  2,  tha 
smoke  will  pass  from  the  latter  into  the  fireplace  c,  of  the  former 
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—•which  containfl^  as  wns  aaid,  a  biij^ht  fire— ftnd  it  will  be  there 
ooiiimrue<i,  Wlien  fm^oke  is  uo  longer  given  off  by  the  fire  in  the 
famooe  No.  2,  the  ti,ain|Hir  i,  uf  tliat  furnace  Ls  to  be  opened;  and, 
mipp<mng  the  fire  to  he  dow  Imrmng  brigbtly  in  this  fumac^:^  ami 
h  Tn^h  ^niiT-lv  of  conJa  to  be  required  for  furnace  No,  3,  tho 
tl  latter  furnace  is  to  be  closed,  and  a  oommimicar 

ti  Id  like  iDanner  to  tbat  just  described)  between 

ftUTUMsoi  Nos.  2  and  3 — the  damper  A,  of  fitruace  No.  1  being 
dosed,  to  cut  off  the  coniiecti(>n  between  that  furnace  and  the 
common  fine  g.  It  will  thus  be  underatootl  that  mlj  two  fumaoes 
of  a  deriea  can  be  connected  together  at  pleas  ore,  for  the  purpose 
of  diverting  the  8mr>ke  genera6*d  in  one  furnace,  on  to  the  bed  of 
bright  ci>aTfl  in  an  ii<ljjn't;nt  furnace,  and  thereby  efl^ctin^  the 
combxistion  of  the  ainoke.  Inste^id  of  employing  a  flue,  buflt  up 
in  the  brickwork,  for  producing  a  pasaage  oi  commu ideation 
b^*—  -  ^^,M  fireyd.'iCGa  of  aevenil  fumacea,  iron  or  otber  tubing, 
h  ■  t  briinch  pij>ea  lea*img  to  the  several  furnacea,  may 

vriiix  .-■  1 »  uiUge  be  uj*ed;  especially  when  the  iuveution  is  required 
to  be  applies!  to  fnmaced  alrt^a<ly  coustmcted. 

Ofaim,— They  lay  no  claim  to  the  principle  of  diverting  the 
smoke  and  heated  ga^es  genei'ated  in  one  nimace  .'uid  parsing 
them  under  or  over  the  bright  fire  in  an  adjacent  fumaee;  but 
they  claim  the  means  hei'einbefoi't*  de3cribe<l,  by  which  any  two 
of  a  series  of  furnaces  may  be  I'eadily  brought  into  connection 
with  each  other,  for  the  ]>nrpoBe  of  effecting  the  combustion  of 
the  smoke  given  off  from  the  suoceaaive  charg!^  of  coal  supplied 
to  such  furimces. 

K  TREATING   SEWAGE  AND   MANTJRE.* 

Thorstoh  John  Hisrapath,  Paientee^  March  14,  1853. 
Tbxsk  improvements  in  the  treating  of  sewage  consist  in 
Bsiiig  the  phosphoric  acid  and  ammonia  of  Buch  matters  to 
precipitated  in  a  c?<>mparatively  insoluble  state,  by  the  addition 
of  magnesia,  or  a  magniHian  aimjKiund,  at  or  about  the  same 
time  that  the  deo<iorisation  of  the  sewage  is  efiectetl  by  the  addi- 
tion  of  some  deodoriijing  chemical  agent,  which  will  not  decompose 
ammonia  or  its  mdts. 

In  carrying  out  this  invention,  the  patentee  runs  the  matters 
into  ft  tank  or  reservoir,  and  ad(k  to  them  chloride  of  magnesium, 
nitrate,  or  jiitlpliate  of  magnesia,  or  burnt  and  alnoked  magnesian 
limestone,  crjmmonly  called  dolomite,  or  a  mLxtm^  of  CArlx)nAte 
of  magnesia  and  carbonate  of  lime,  which  will  slack  together. 
He  adds,  either  before,  after,  or  about  the  same  time,  such 
deodttrising  agent  as  may  be  added  without  decomposing 
ammonia  or  its  is^dts,  but  will  combine  with  or  absorb  Ijydi*^!- 
Bulphuric  acid,  such  as  meUllic  sulphiitea  or  metfiUic  chlorides, 
or  animal  or  vegettible  carbon.  lTjH>n  such  additions  the  sewage 
matters  lose  their  offensive  smell,  and  their  fertilising  parts  pre- 
cipitate to  the  buttout  The  superimtent  clear  fluid  Ls  allowed  to 
flow  off,  and  either  to  iiTigrite  the  adjacent  land  or  to  run  to 
waste.  The  pulpy  sedimeiit-in'  matters  are  now  diied,  either  by 
the  iitbnixt\ire  of  some  material  e:ij»able  of  absorbing  water  (such 
as  BawduHt,  malt  conibing?^,  gnrujid  1ntn«8,  or  coprolitea,  and  so 
forth),  t»r  they  are  drie<l  by  rirtitieinl  heat  of  moflerate  degree; 
when  theiie  matters  form  a  manure  of  great  fertilieiing  i>ower  for 
u»f%  either  by  themselves  or  by  atimixture  with  other  suitable 
m:iniirea. 

CUtim, — The  combined  employment  of  magnesia  and  its  com* 
pounds,  t^^gether  with  d&xlorants,  to  sewage  matters,  so  as  to  pre- 
cipitate their  useful  jmrts,  demloriHe  them,  render  them  readily 
portable,  and  manufacture  them  into  manure,  in  the  manner 
nereinb^ore  described. 


ROADS  AND  FLOORS* 
Sir  Join*  Scott  Lillib,  Patentee^  November  27,  1853. 
This  invention  consists  in  the  formjiU!>n  of  blocks  and  alaljs  for 
the  construction  of  tsmmIb,  footways,  and  other  like  surffices  of 
broken  stone,  gravel,  w.mhI,  iron,  metallic  suUtiince^,  or  other 
hard  materiul,  conjciintly  or  senanitely,  which  aiibstances  are 
caa»ed  to  iwlhere  by  means  of  bituminous  compoimtls  or  other 
cments.  The  moulds  may  he  formed  of  sand  or  of  iifm  boxes 
with  movejdtle  M^^h  jind  ends,  fuiil  of  any  convenient  size  or 
shape  (such  aa  that  i>f  a  paralellogram),  two  feet  by  one,  and  six 
4 — . — — 


inches  deep.  The  moulds  are  filled  inrliacriminately  with  the 
said  niateruds,  or  with  alternate  rows  of  wooden  blocks,  with  the 
grain  of  the  wood  set  perpemlicularly,  and  the  intervals  filled 
with  the  liefore-mentioneil  n\aterials  cemented  together.  Metallic 
sand,  borings,  filings,  or  other  Kuudl  pieces  of  met&l,  may  beiulded 
to  an}^  oniiuary  cement  or  biiuniiiinus  compound  for  coating  the 
surfaoea  of  the  bkickj^  and  slabs,  which  noay  be  cast  with  grooves, 

Fttr  heavy  ti-jiific,  wooden  plsLuks  from  one  to  two  inches  thick 
should  be  attach etl  to  the  bottom  of  the  blocks,  on  which  the 
small  wooden  blocks,  when  used,  should  rest;  and  short  pieces  of 
wofxl,  imbedded  in  a  concrete  or  other  foundation,  to  serve  as  an 
additional  support  to  the  enda  and  sides  of  the  said  large  blocks. 
For  fLiotways,  flooi-s,  and  other  like  snrfiioes,  slabs  are  formed 
from  one  to  two  inches  deep  of  the  same  combination  of  materials, 
and  when  great  strength  is  required,  they  are  attached  to  boards 
of  aliout  one  inch  in  thickness. 

Claims. — 1.  The  formation  of  bLocks  and  ala>w  for  constructing 
rofuls,  iltxjrs,  fixitways,  and  other  aimilar  snrfi^'es,  as  hereiuliefore 
deacrilM?d;  2.  Covering  the  said  or  other  mving  blocks  with 
metallic  sand,  borings,  filings,  or  other  small  pieces  of  metal,  as 
hereinbefore  described;  3.  The  application  of  Iwrnnls  or  planks 
for  aupjwrtiug  the  said  blocks,  and  ab^o  blocks  of  stone  in  ordi- 
nary use  for  paving  purposes,  as  hei^inbefore  described. 


ON   DIPPING  AND   APPARENT  LIGHTa 
By  Thojcas  Stevkkson,  C.E. 

The  author,  at  a  recent  meeting  of  the  Royal  Scottish  Society 
of  Arts,  alluded  to  the  great  and  well-known  difficulties  and 
expense,  and,  in  some  cfUies,  the  imp»>ssil»ility  of  constructing 
lignthonses  upon  sunken  rocks.  To  remedy  such  difficidties,  he 
proposed  two  niethod«,  termeil  Dipping  anti  Apparent  Lights,  in 
order  to  make  lighthouses  on  the  sliore  answer  the  same  ends  as 
if  they  were  placed  on  the  isolatetl  rocks  at  sea, 

Mr,  Stevenson  describetl  the  plan  of  dipping  li^ts  as  beii^ 
applicable  to  cases  where  the  rocks  or  shoals,  whose  position 
required  to  be  indicated,  were  surrounded  with  auffic^ient  sea- 
Tooni  to  enable  vessels  tt*  pans  to  and  fro  without  approaching  near 
to  the  rocks  themselves.  The  dipping  light,  iiistea*l  of  throwing 
its  beam  *tf  parallel  rays  to  the  horizon  in  the  same  manner  as 
ordinary  lignts,  throws  it  dowmvTird  at  some  given  angle  of 
depression  to  suit  the  distance  of  the  i^ocks  from  the  shoi^,  bo 
that  whenever  a  vessel  crosses  the  margin  of  safety,  the  dipping 
light  Is  seen,  and  she  has  atnple  time  to  change  her  course. 

The  npjtnrent  light  i;*  usefiU  for  sunk  rocks  in  natrow  sounds 
where  the  fair\^'ay  is  not  broad,  and  where  the  dangers  must  be 
passed  veryctoaely;  also  for  pier-heads  at  the  moutlia  of  artificial 
harbours,  and  such  like  situ/itions.  The  a]ipcirent  light  at  the 
entmnce  to  Stornaway  Bay,  in  the  Hebridejs,  is  ei-ected  on  a  sunk 
rock  distant  alxnit  6:ii>  feet  from  the  lighthouse  on  the  shore,  and 
consists  of  a  hermetically  sealed  Lin  tern,  containing  certain  forms 
of  optica]  apparatus,  tqxm  which  a  beam  of  light  l**  thrown  frcjm 
the  lighthouae  ashore,  Tho  effect  of  this  apparattis  is  to  re- 
assemble the  niys  in  a  focus,  fi^om  which  they  again  diverge,  pre- 
senting t<»  vessels  entering  the  bay  the  appearanc43  of  a  iml  light 
on  the  bwicon,  when  in  fact  tliere  is  nttne.  So  dangerijus  was 
this  sunken  rock,  that  many  thought  the  lighthouse  should  lie  built 
upon  it,  instead  of  on  the  shore.  Tiy  meims  of  the  apparent  light, 
h<*wever,  every  end  has  l^een  gained  that  ct>idd  have  beon  secured 
by  the  bglith'iuse,  while  the  great  expense  of  construction  and 
of  afber-niaintenanoG  has  K?en  saved.  Fiom  the  very  small  mwer 
which  is  used  at  Stornaway  (a  Holt»fshoti'a!  apparatus  of  <»nly 
20  iiudies  diameter,  with  a  burner  1  inch  in  diameter)  the  author 
concludes  that  such  a  plan  could  be  ajiplied  to  very  much  greater 
distances.  The  ontiKu  piwer  at  St^iniaway  could,  were  it  neces- 
sary, be  increaaea  about  a  hundredfuhl,  if  fittod  \^'ith  a  Holot- 
flhotrai  apparatus  of  the  tii'st  order.  If  the  electric  light  were 
employee!  in  connecticm  with  such  jiowerftd  apparatus,  the  limits 
of  vi8i\)ility  would  of  course  be  still  fmiher  extended.  The  a]>m- 
ratuB  necessary  for  illuminating  floating  buoys  on  the  same  pnn- 
ciple  was  also  explain e-d,  and  the  paper  titjs  conclude<i  with 
extracts  from  lettei^s  from  ten  different  shij)nuvstera,  who  ceTiified 
to  the  utility  of  the  beacon  light  in  ail  wmthers.  The  distances  to 
which  it  hml  been  seen  varied  from  one  to  one  and  a-AafTmile, — 
distances  greatly  beyond  the  wants  of  the  lacjjjty. 


lod 
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SELF-RIGHTING  LIFE-BOAT. 

Wu*UAM  Barhinoton,  Patmt^  March  7, 1853. 

Tuts  inventinn  m  intendcid  to  supply  to  boats  or  vesftels,  when 
Tipaet,  the  means  of  apeedily  righting^  thetnselves,  by  constructing 
them  with  buoyant  L'haiiihei^  or  utatenals  uiiBciuiilIy  dirttriliDte<I, 
so  that  one  side  ahall  he  more  buoyant  than  tiie  other;  and  also 
of  affordmg  to  «iich  boats  the  meanR  of  discharging  the  water 
which  remains  in  them  after  righting,  or  that  may  be  shipp<sd  in 
other  ways,  by  fitting  tJiem  with  aelf-acting  valves  which  open 
oiitwardii. 

FtQ,  L 


mON  SUBMARINE  TUNNELS. 
AuousTE  Edwaud  LoRABOiix  BzLFORD,  Patentee,  June  3(^  185S» 

This  invention  relates  to  the  oonfltruction  of  timneU  or  way^ 
having  one  or  more  avenues  of  caat-iron  in  sections,  to  bo  lowiered 
into  a  bed  prepared  for  them,  by  excavating  the  Iwttom  of  the 
river,  harbour,  or  other  water,  under  which  the  tminel  or  war  i» 
to  pass;  the  sections  to  be  fastened  together  when  in  their  IhsI 
and  suitably  weighte<l;  and  when  aU  amited  ao  as  t^j  make  the 
timnel  or  way  complet-e,  to  be  pumped  out  or  otherwise  relieved 
of  the  water  within.  Tie  improvements  consist  in  the  numnea- 
of  o mstnicting  the  sections,  and  in  the  nuuin«r  of  lowering  and 
nniting  them. 

Fig.  1  represents  a  transverse  elevation  and  section  of  a 
tunnel,  with  two  main  avenues  for  railways  or  roads  for  ordinary 
vehicles,  and  an  intermediate  ptisaage  for  foot  passengers;  the 
elevation  being  on  the  left,  and  the  section  on  the  right  of  the 
vertical  line  A,  A. 

Fig.  2  w  a  longitudinal  section  of  part  of  the  same  tnnnelf 
taken  in  the  centre  of  one  of  the  mwn  avenues  looking  towards 
the  c-entral  paaBage, 

Fig,  3  is  a  section  of  the  bottom  joint  between  two  sections  of 
the  tunnel. 

Fig.  4  is  a  section  of  the  bed-pkie,  showing  the  guide-butts  0%. 
the  bottom. 


.^m^: 


Fia.  i. 


Fio.  j(. 


IHg.  1  of  the  annexed  engravings  represents  a  plan  of  a  life- 
boat constructed  on  these  principles;  fig.  2  a  transA  erse  section, 
and  tig.  3  a  longitudinal  section  of  the  same.  A,  m  a  hollow  or 
buoyant  chamber  or  lining  of  cork,  or  other  suitable  light  mate- 
rial, underneath  the  floor  of  the  bcmtj  it  is  raised  a  little  at  each 
i^ide,  as  shown  in  :tig.  3,  tt>  ^^ilitate  the  passage  of  the  water  to 
the  valves  below.  B,  ih  another  similar  chaml*er  or  lining,  placed 
along  the  top  of  that  side  of  the  tx-iat  intended  to  be  made  the 
more  buoyant.  C,  is  a  tlunt  chamber  conniating  of  a  maea  of 
buoyant  material,  extending  from  end  to  end  of  the  boat^  but 
placed  a  little  out  of  the  centre  towards  the  more  buoyant  side; 
the  ends  of  the  boat  may  also  be  supplied  with  slmihir  chambera. 
The  inequality  of  weight  thus  pnxluce«l  is  counter Imlanced  when 
the  boat  is  in  an  upright  position  by  a  weight  D,  ur  Iwdiast  fixed 
at  the  bottom  or  attached  outaide  to  the  keel;  tids  weight  also 
operates  in  righting  the  boat  when  upset.  The  quantity  of 
buqyBUt  matter  thua  distributtKl  niiiy  be  varied,  as  also  the  mode 
<»f  its  distribution,  so  long  aa  it  ia  arranged  or  diaposed  so  as  to 
give  a  sufticieut  excess  of  Duoyancy  to  one  side,  and  to  render  the 
boat  capable  of  floating,  under  all  circumstances,  with  the  number 
of  people  she  is  intended  to  carry.  E,  E,  are  self-acting  valves, 
fitted  within  the  tubes  or  passages y^  which  have  a  protecting 
grating  G,G,  at  the  upper  and  Tower  ejids.  These  valves  are 
nxed  on  a  pivot  e,  open  outwards,  and  are  adapted  in  number  and 
capacity  to  the  dimensions  of  the  boiit. 

On  reference  to  fig.  3,  it  will  lie  Been  that  when  the  boat  is 
ufieet,  the  weight  D,  acts  downward  in  one  dii*ectiun»  wliiUt  the 
extra  buoyant  side  erf  the  boat  B,  C,  ib  pi^e&sed  upwards  by  ilie 
water  in  the  opposite  direction;  the  boat  therefore  is  caused  to 
revolve  on  the  centre  of  gravity  until  she  becomes  restored  to 
her  natural  position.  The  vidves  E,  E,  are  kept  closed  while  the 
lx»at  is  floating  by  the  upwsinl  pressure  of  the  exttfi-nal  water,  but 
on  it  becoming  filled,  or  pai'tially  so,  a  downwruxl  preaniu-t'  ia  pr«>- 
duoed,  and  the  wat^r  contained  in  the  boat  forces  its  way  thi-ough 
the  valves.  The  sides  of  the  boat  are  supplied  all  roimd  with 
short  rope  huidez^  to  enable  jjeople  more  easily  to  get  into  ber 
fri>m  the  water.  * 

Claims. — 1.  The  unequal  distribution  of  the  buoyant  chambers 
or  mat^irialfl,  so  as  to  act  in  the  manner  dem-Tibecl;  2.  The  self- 
acting  va]\  cs  smd  their  appurtenances  in  their  general  features, 
as  constituting  means  of  tiischarging  water  from  the  inside  of  the 
boat. 


C^ 


— ^" 


Fitf.   1. 

Similar  letters  of  reference  indicate  corresponding  parts  in  the 
several  figures.  The  sections  of  the  timnel,  are  made  of  such 
length  as*  ia  oonsidered  advisable,  and  are  furnished  with  an 
inteiTia!  flange  A,  all  round,  to  receive  the  bolts  by  which  they  are 
seciirefl  together.  A  tongue  c,  is  formed  till  round  the  outer  fiice 
of  the  flange  at  oris  end  of  each  section,  to  enter  a  recess  e,  in  the 
flange  of  the  next  section;  the  said  tongue  and  recess  being 
packed  with  a  strip  yj  of  inilia-rubber.  On  the  top  of  eau^  flftO- 
tion,  tw^o  projecting  rilm  </,  rf,  ai'e  cast,  to  form  a  oontanuons 
railway  when  the  sectioa«  are  put  togetlier,  and  it  is  provide 
with  two  grip-pieces  for  lowering  it 

Fia.  2.  Fio.  S. 


Fio.  4. 

The  bottom  of  the  river  or  otlier  water  is  excavate<l  [ 
to  the  sinking  of  the  sections  in  such  a  manner  as  to  form  a  i  ,^ 
able  level  be<J  for  the  sections  to  rest  upon,  and  t*t  such  a  derpt^ 
as  t<j  bring  the  top  of  the  sections  to  a  desirable  distance  baiow 
the  low-water  line.  The  line  of  excavation  is  marked  in  fig,  1, 
where  the  natural  bottom  of  the  river  is  shcrwn  by  the  dot4)ed 


&  The  first  nectiaiif  or  more  th&n  one  sectiox^  may  be  lowered 
by  any  eui table  means,  either  »m  shor©  or  afloat,  and  the  ribs  d,  rf, 
fortn  a  niilway  for  s^  trHVc4lmg  derrick,  by  which  the  other 
t'  ny  be  lowered-    The  sections  are  lowered  one  by  one, 

ii  I  together  by  a  diver  with  aubmarine  armour;    the 

I J  . >r  packing/)  being  inserted  in  the  recess  e^  previous  to 

I  Tlie  several  sections  are  caused  to  oome  into  their 

}j  I  ces,  in  relation  to  those  previously  lowered,  by  two 

t  !*y,  of  which  one  is  shown  in  fig.  4  of  the  form  of  the 

C?n*  r  y,  <  li-jt  on  one  end  of  the  bottom  of  each  section,  and  by  two 
biittii  A.  which  project  from  the  bottom  of  the  next  section;  the 
batta  ky  being  on  the  outermost  end  of  the  section  already 
lowefted,  and  thepieces  g^  on  the  innermost  end  of  the  section 
being  lowered.  When  the  section  ia  lowered  close  to  the  end  of 
tliAt  already  on  its  bed,  it  may  be  drop|>ed  at  onoe  into  ita  place. 
Til**  >k.  J  relate  D,  is  extended  beyond  the  sides  of  the  tunnel  to  a 
L  'e  width,  and   strent^heneii   by   "wings    to   receive  a 

q  ■(  rubble,  for  the  puqtos*?  of  keeping  the  structure  sunk 

when  the  witter  is  extras 't^d,  Tlte  inaide  of  the  central  passage 
hi  also  iilled  to  a  considenible  height,  and  its  top  covered  with 
rnb>»le,  for  a  similar  purpose;  the  top  of  the  rubble  being 
finUhed  off  with  rubble  an«l  concrete.  When  the  sections  are 
-(olted  t<)gether,  and  connected  with  suiUible  shafts  or  inclined 
]^]atie»  at  the  ends,  and  pruperly  weights  down,  the  water  is 
extracted,  and  tht*  flanges  are  all  packed  from  the  inside  with 
lea<l  or  other  metal  packing,  as  shown  ia  fig.  3.  The  bed 
uf>on  which  the  structure  rests  may  be  made  with  ^vel,  or  pre- 
pared in  any  way  that  may  be  considered  moat  miitfiMe;  and  in 
order  to  prevent" the  gravel  or  earth  being  scratjed  up  l^tween 
the  joints  of  the  flanges,  it  in  better  to  bevU  ofl"  tiie  lower  edge  of 
one  fiwje,  aa  shown  at  j,  in  fig.  3. 

CUihn. — The  manner  herein  described  of  forming  submarine 
or  subaqueous  tmmels  and  passages  in  secti<>ns  of  Citst-iron, 
lowervd  one  by  one  into  a  suitable  oed,  excavated  in  the  bottom 
uf  the  river,  harbour,  or  other  water,  and  ao  oonstinieted  that 
r  \\  are  lowereil  form  a  railway  for  a  travelling  derrick 

I  iie  others,  and  that  th^jse  being  lowered  will  always 

drrrp  iU\Aj  pmper  positions  in  relation  to  those  which  are  alrea<ly 
in  place,  and  tliat  the  whole  structure  can  be  properly  weighted 
down. 


ii 


AMERICAN   HILL-SIDE   DITCHINO. 

By  JaM£3  H.  FoRMAlf. 

n.^iat  of  huiuua,  clay,  and  sand^  the  clay  generally 
prej>  Our  tmbsoil  is  a  fine  clotfke  clay,  which  I'esists 

the  ii«-Ti«.rj  ^q  water,  but  wljen  satiu'ated  retains  it  with  great 
teniurity,  Humus  absorlia  water  in  large  quautities,  and  nipidly; 
clay  jmlveriseil  in  lens  quantities,  and  more  slowly;  sand  in  still 
less  quantity,  but  ni])itHy*  Hence,  our  soils  are  well  a^Laptod  to 
ab:3orb  ami  retain  wakr;  and,  wherever  there  is  not  a  Kuthcieucy 
of  cluy  for  the  pu impose,  the  Hubtioil  may  be  made  to  furnish  th 
neoesaarv  quantity.  An  ordinary  shower  gives  about  half  an 
inch  in  depth  of  rain;  a  hartl  shower,  about  I  inch;  and  a  lianl 
day's  rain,  about  2  inches.  The  avenige  annual  fell  of  rain  is 
computed  at  45  inches.  Our  s^nl,  well  broken  and  pulverised, 
will  absorb  one  fourth  of  \U  bulk  of  water.  Hence,  if  we  could 
keep  *»ur  land  thoroughly  pulverised  to  the  depth  of  8  or  ij  inches, 
it  would  seldom  wa-ih,  always  absorbing  any  but  an  unumial 
amount  of  rain  as  fast  tm  it  falls;  but,  as  this  Is  impracticable,  it 
becomes  ne^jessar^"  to  adopt  some  plan  by  which  the  uiiabaorbed 
water  can  be  conveyed  off,  so  that  it  shall  not  settle  uj)on  and 
drown  tJie  flats,  or  collect  in  such  quimtities  while  on  its  'H'ay  U\ 
the  bi-anch  as  to  carry  tlie  soil  with  it. 

To  prevent  thia,  that  system  of  surface  draining  (galled  hill-side 
(}it..i,;...r  ij-i^  been  applied;  and,  although  it  has  in  many  insttmces 
b  •  intied  aa  wort.hl>_^sB,  yet  we  believe  tLit  it  is  the  only 

T»  ,  ruHilv:  nnrl  u*'  further  l>elieve  that  the  cause  of  every 

t  ibie  either  to  defective  location  or  c<m- 

sr  pair.     We  are  contirttied  in  thiH  l>elief 

by  obeer\'ing  mwiy  ai>pIieations  of  the  syatem  eiuinently  success- 
fiih  We  therefore  nfcoiiimeud  that  these  drains  should  never  be 
mor&than  2*M;i  or  r'KK)  yank  long  without  an  outlet;  and  als/i  to 
ixiorease  their  cajjacity,  eitlM^r  iu  dimensions  or  grade,  to  aeconi- 
IDOdate  the  accnmulatiou  of  water.  Where  the  subsoil  ia  fiiiu 
and  tMUbcious,  we  reci'mniend  the  latter,  and  eubmit  a  fonnula, 
vijc;  Let  the  liret  50  yartls  of  your  ditch  (counting  from  the 
wimmit)  have  a  grade  of  i-inch  to  the  yard;  the  second  50  yfvrtls, 


tinch;  and  bo  on,  increasing  the  grade  J-inch  eveiy  50  yarda. 
I  constructing  the  ditch  thus  located,  the  subHoif  should  be 
excavated  3  or  4  inches.  Tliia  ^ves  a  channel  for  the  eacape  of 
ordinary  showers  without  wearmg  away  the  embankment«i,  an*l 
also  fiiniishes  material  for  strengthening  said  embankments;  but 
where  the  aubs4.>Ll  is  light  and  pfirrjus,  tlie  increase  of  capadly 
must  l>e  in  w^idth.  In  aidhesive  seals  the  ditches  may  be  60  or  70 
yania  apart;  but  in  light  st^ls,  not  more  than  40  or  50  yards. 

In  locating,  use  the  spirit'level,  as  it  is  obvious  that  a  defect 
in  this  operation  ia  incurable.  For  the  description  and  manner 
of  using  a  convenient  and  che^p  instrument  of  this  sort,  we  refer 
you  to  the  drawing.  The  inequalities  of  Biu'face  incidental  Ui 
cultivated  land  will  exhibit  a  great  many  abrupt  turns  in  your 
location;  and  moving  it  a  little,  either  up  or  down,  always 
remembering  not  to  move  more  than  two  contiguous  stakes  to 
th«  same  sitle,  and  to  strengthen  the  embankment  where  it  is 
moved  down,  or  to  deepm  the  ditch  where  it  is  move^l  uji — ^by 
these  means  the  generau  grade  is  preserve*!;  and  these  short  turns, 
that  are  ao  objectionable,  by  pmjecting  the  water  against  the 
embankment  and  wearing  it  awaVt  and  by  aftbrding  lodgments 
to  the  floating  trash,  and  oy  the  difficulty  of  adjusting  your  rows 
to  them,  are  all  obriated,  while  it  gives  the  work  a  much  moj*e 
graceful  and  regular  appearance.  Another  fruitful  source  of 
fidlure  in  this  avstem  is  suflerod  by  laying  of  the  rows  so  that 
tbey  cRJsa  or  abut  against  the  embankments,  thereby  causing 
them  to  l>e  trodden  dow  n  by  the  horse  in  ploughing.  This  may 
be,  and  ought  to  be,  obviated  bv  la>'ing  otf  the  first  row  in  ea^-h 
space  of  laud  close  to,  ami  parallel  with,  the  embankmeata,  and 
every  aucceeding  one  parallel  to  it,  until  your  s]iaee  to  the  next 
ditch  below  is  Ml  laid  nH;  By  this  arrangement,  the  horse,  in 
ploughing,  will  never  lie  requlrwl  to  step  on  or  over  the  embank- 
ment, and  your  rowa  wUl  be  as  well,  if  not  better,  situated  to 
facilitate  the  process  of  cultivation  and  draining  than  by  any 
other  meima. 

We  are  confident,  from  oljservation  and  experience,  that  Uie 
plan  here  indicated,  if  propt^rly  executed,  will  suc^ceedwith  a  very 
little  attention,  after  crmatructiou,  as  the  ditches  will  keep  them- 
selves clean.  It  will  only  be  neceBsary  to  clear  them  of  such 
rocks,  limbs,  or  large  trash,  as  cannot  float  otT,  We  are  also 
satiafied,  from  experience,  tliat  the  idluvium  deposited  by  these 
ditchesa  is  an  effectual  reclaimer  of  our  barren  Elades,  and  by 
directing  them  to  such  jwinta,  the  laud  thus  reelaime<l  will  more 
than  compensate  for  that  occupied  by  the  ditches,  Au  expeilitioua 
way  to  make  these  drains  is  to  open  your  way  with  a  turning 
plough,  and  follow  with  coulters;  and  again  with  a  turning 
plough;  and  then  clear  out  with  hoes. 


The  above  sketch  represents  an  instrument  used  for  locating 
hill-side  ditches,  a,  is  a  kth,  1  inch  by  4  inches,  and  12  feet 
Ic.mg.  A,  the  hinder  leg,  1  \  or  2  inches  aquai-e^  3  feet  long,  and 
securely  fSastened  to  the  lath,  c,  the  fore  leg,  \\  or  2  inches 
square,  2-4  feet  long,  and  securely  fjisteued  t4:>  the  opposite  end  of 
the  lath,  rf,  the  sliding  leg,  li  or  2  inches  square,  and  3  feet 
long;  it  is  graduated  and  nuiiibei*e«l  from  zero,  6  inches  up  and 
du'^^Ti,  aud  by  means  of  a  slit  and  the  thumb  sciiew  e,  may  be 
moved  and  secured  to  any  required  gi-ade,  there  being  a  mark  on 
the  fore  leg  that  coincides  with  the  zero  miu^k  on  the  sliding  leg, 
when  the  inatrumput  is  adjusted  to  a  level.  /  a  handle,  Ui  cai-ry 
atid  hold  the  instrument  by,  g^  a  small  spii'it-level,  secun^ly 
fastened  to  the  lath  by  two  screws. 

In  u^ing  the  infitrunient  let  the  operator  provide  himself  with 
A  numl>er  of  small  stakes,  8  or  10  mches  long,  and  an  assistant 
(a  small  boy  will  do)  to  cany  the  huider  end.  Then  let  him 
determine  his  starting  poJut  nud  j>nt  down  a  sbike,  directing  his 
asaiatunt  to  place  the  hinder  leg  against  it;  tlien  let  him  determine 
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the  grade  ho  wislic«  to  ran,  and  whether  up  or  down,  and  jwljiiat 
the  injitniment  aAXonlin^ly;  then  move  the  fore  l<*f  to  the  ri|tflit 
or  left  iintil  the  bubbltj  inJitrnt^s  a  level,  antl  put  ilown  another 
stake  agaiuat  the  foot  of  the  slitlm^  le>?,  and  prt^ceed  as  l>efo)"ei 
directing  hia  asBistant  to  place  the  hinder  foot  in  the  preciae  Bpc»t 
ticcnpieJ  by  the  fore  out?.  It  will  be  seen  thai  the  instrunient 
can  be  adjusted  to  any  change  of  grade  that  may  be  required,  in 
a  few  Beoonda, 


RECENT   AMERICAN  PATENTS. 

{B«p<>ft«d  iu  tb«  JocnuQ  of  thn  I^ra&klin  IiuUtQte.J 

Cuatirtff  gfieeU  of  3 fetal,    E.  More  wood  and  G.  Rogera. 

This  impi-oveti  apjiamtiiB  oon^iflU  of  a  metallic  vessel,  having  a 
fhin^^e  round  its  top  ttj  give  it  the  requisite  strength;  this  vessel 
ahomd  be  ma<le  of  wronght-iron,  and  of  a  length  somewlmt 
grei^ter  than  the  longest  sheets  to  be  coated^  and  of  «uch  a  depth 
that  the4*e  sheets  cjui  l*e  ininiersed  in  the  bath  of  multeu  metal,  at 
least  eight  or  ten  inches,  when  staniling  on  edge. 

Ctaim. — ^The  methfxl  herein  desci'il>ea  of  coating  sheets  of  metal, 
by  immeraing  them  in  other  niolt4^n  metala  which  are  more 
fusible^  by  means  of  rollers;  so  that  with  the  same  machine 
aheeta  of  metal  varying  in  thickness  nL^y  be  coated,  five  frt>m 
puckers,  benda,  or  indent^Ltioiia  on  their  surfaced;  thu^  rendering 
iinneceBaary  the  aub^^^uent  opei'ation  of  fattening,  which  here- 
tofore oould  not  be  dispenned  with* 


ImprovemejUt  in  Gtnerating  and  Condensing  Steam.    P.  H. 
Watson, 

Claim, — ^The  method  of  recovering  the  heat  of  the  exhaust 
steam  by  passing  it  thrtnigh  the  com])aratively  cool  water  in  the 
lower  iK>rti<ju  of  tlie  boiler;  abo  the  arrangement  of  tht?  up|>er 
end  of  the  drop-flues  in  an  inclined  plate,  to  facilitate  the  Kiitnince 
Mi  the  smoke  into  the  flueSy  and  the  pi^^ige  of  the  steftm  from 
beneath  tlie  inclined  plate  into  the  upper  part  of  the  Ixiiler. 

Power- Looms,  J.  Greeuhalgh,  jun. 
Ciaktui. — K  Suspending  each  leaf  of  harness  from  two  jacks, 
which  are  of  aimilar  form  and  length,  and  are  geared  together  by 
toothed  aecttirs,  for  the  purpose  t»f  preserving  an  uniAn-mity  of 
motion  to  both  endji  of  the  hameSH;  2.  Attaching  the  kuife  to 
the  leverR,  and  applying  springs  to  the  same,  in  such  a  way  that 
it  will  move  on  tiie  levers  in  iU  descent  in  closing  the  ahtd  suffi- 
ciently i*y  pa«ii  the  points  of  those  liooks  of  the  ascending  |xirtion 
of  the  harness  which  are  in  a  position  to  be  raii*ed  tt)  make  the 
succeeding  shed;  and  after  paiswing  the  ] joints  of  the  hotiks,  \Wll 
slin  \mder  them;  3.  Suayieniling  the  heddle  frames  or  the  top 
lUils  by  means  of  sheet  or  hiwip  iron  link-^T  which  m^  pivoted  to 
the  jacka,  and  are  furnisheti  witli  pins  t<«  enter  slot*  or  notches  in 
the  eniis  of  the  top  rails,  by  which  a  simple  meant  of  attachment 
and  detachment  is  obtained, 

Hj/drauiic  Ram.    J.  C.  Strode, 
Claim. — ^The  ajipdication  of  the  brachystoclirone  curve  to  the 
oondiiitrpiped  of  hydraulic  j 


Burglar  Alarms.  E.  Brown, 
Claim. — ^The  inventor  does  not  chiim  the  combination  of  an 
alarm-clfH^k  with  a  lamp-lighting  apiiarfitus,  they  lieing  so 
applied,  that  on  an  alarm  being  so  mi  ded  by  the  clock-works,  they 
shall  set  free  the  ae}ianite  machinery  by  which  the  lamp  and 
frictiun  match  are  r*>tated,  the  latter  being  carried  against  a 
roughenetl  surface  for  the  pui'pose  of  iprniting  it.  In  this  alarm- 
apparatus,  the  spring  which  moves  the  mateh-liolder  not  only 
f>eiform3  the  oj>eration  of  moving  such  match -hoi  iler,  Vmt  elevates 
tlie  bell  and  its  spring  until  the  slide  is  brought  up  against  the 
«helf»  wliicli  takmg  place,  the  iiccumulated  force  on  the  bell 
causes  the  bell  to  vibrate  and  soimd  the  alaiTJi,  The  improve- 
ment is  ckime<i  of  so  connecting  the  match-holder  and  the  bell- 
spring  with  tlie  slide,  that  the  sj^ring  of  the  slide,  on  being  set 
free  by  the  opening  of  the  door,  shjill  not  only  elevate  the  mat4;h- 
holderf  but  set  the  bell  in  motion,  so  as  to  caone  the  alarm  to  be 
sotmded  by  it* 


hnpropemmt  in  Fluid  Meten.    W.  B.  LeoBUtL 

Claim. — The  combination  in   fluid  meters  of  mechaniam 
measuring  the   volume  of  a   flowing  fluid,  however  vjiriableil 
mechanism  f  >r  meaauring  the  velocity  of  the  flowing  dnid,  how- 
ever that  may  van^;  mechanism  for  miiJtiplyiiig  these  two  quan* 
tities  together;  and  mechanism  for  recordmg  the  j*r  ■'"■  *  '"  ^'   b 
manner  aa  to  show  on  a  register  the  qujmtity  ot  * 

passed.     Also,  the  combination  of  a  self-acting  -i rj 

valves,  however  oonstructed  or  an-anged,  with  the  water-wht^el  ( 
other  motor  in  a  meter,  in  such  immner  that  tlie  flow  of 
tlirough  the  meter  'will  be  arresteii  whenever  the  presaure  is 
sufficient  to  give  motion  to  the  motor  the  instant  it  bisginsti^ 
flow,  whereby  the  escape  of  water  through  the  meter  timueasnred 
IB  prevented* 

Improvement  in  Machines  for  Straightening  and  Cur^^ing  Maik. 

G,  WiUiston. 

This  invention  consists  in  placing  o%*er  the  part  of  the 
which  is  Ijeut  (by  the  weight  of  the  train  in  paaslng)  a  em 
beam,  which  haa  its  beannga  on  the  ndl  netU"  the  €»nd  of 
beam;  then,  by  a  contrivance  which  embiTices  the  rail,  a  acnrw 
turned,  which  has  jjower  sufficient  to  raise  the  bent  poilion  to  ' 
original  jjosition,  whei'e  it  may  he  secured* 

Claim, — The  combination  of  the  scih3W,  strap,  beam,  and  alldea 
with  the  beam  placed  on  the  top  or  side  of  the  rail,  for  the  pnrpon 
of  straightening  or  curving  rails  on  railroa<iS|  without  the  neoeft- 
eity  of  removing  the  same  &om  the  sleepers. 

Machine  for  Turning  or  Cutting  Irregular  Formt^    N. 

This  invention  consists  in  making  the  cutter-heads  one  i 
guides  or  ffliuges  for  the  setting  of  cutting  edges  of  the  1 
therein,  and  also  guides  or  gauges  to  the  pattern  of  the  th 
be  cut*      Also,  in  the  j>eculjar  manner  of  securing  the  cut? 
into  the  cutter-heiuis  by  dovetails,  thus  avoiding  the  use  of  ke^ 
wedges,  screws,  or  any  other  device  than  the  shape  of  the  ends  { 
the  knives  and  gr<Kjves  inttj  whicli  they  fit 

Claim, — The  combimition  of  knives  with  a  rotai^  cutter-he 
so  that  said  head  shall  sei-v©  as  a  guide  ur  directi'ix  to  the  f 
or  pattern  carrying  the  material  to  be  dressed. 

Blow^Pipes  f&r  Enlarging  Blusling  Cavities,    A,  Stickney. 

Claim. — The  inventor  does  not  claim  the  enlarging  a  drill-hole 
bv  the  use  of  heat  or  a  blast  of  air  tlirown  up<m  cnarooal  or  tether 
fuel  in  a  state  of  combustion ;  butapn^cessof  enhmnnK  thf*  dr-ill- 
hole  by  means  of  an  air-blast  and  <^iarooai,  or  otl  'r^ 

file!,  placed  in  the  hole;  the  same  consisting  in  th<       ^  f 

a  blast-tube  msitXe  with  lateral  projections,  and  a  clotitMi  or  nearly 
closed  bottom,  the  same  enlai-ging  the  hole  with  a  greater  saving 
of  labour  and  time. 

Compound  Blow-Pipes  for  Enlarging  Blasting  Caifities. 
A.  Stickney, 
Claim, — Tlie  iiiiitrumeut  for  enlari^ing  the  driU-liole  by  thr? 
employment  of  gas;  and  the  combi nation  of  the  two  jet-chambera^ 
the  licrforatious  or  orifices,  and  anjjply-tubes,  and  for  eommingliuff 
the  gases  and  disseminating  the  flame  therefi-om  entire  I  v  round 
and  against  the  sides  of  the  drill-hole^  whereby  the  tr  t 

of  it  mto  a  suitable  chai*ge-chamber  miiy  be  speed ii  I. 

No  claim  is  laid  to  the  use  of  a  blast  of  air  or  gas  in  cuiiiitciion 
with  cotd  ur  fuel,  and  for  the  purpose  of  supplying  such  with 
oxygen, 

^Isatn  Generators,    A.  Shawk. 
A  tubular  generator  which  han  a  forced  circulation,  and  which, 
while  it  lines  the  tire-box  and  is  exjiandetl  in  its  diameter  from 
above  the  firt^-box  to  its  termination,  is  connected  to  &  steam* 
chamber  or  receiver  outside  of  or  exterior  to  it 

Method  of  Veneering,  C,  B.  Bumap. 
Claim. — The  method  I  of  pressing  veneers  on  to  the  sur&oe  to 
which  they  are  to  be  glued  or  cementeil,  by  means  of  a  fluid  hot 
or  cold  acting  on  an  interjiosed  flexible  substance,  such  as  an 
india-mbber  cloth  or  its  equivalent,  which  will  adapt  itself  to  tha 
surfaces. 


Making  Chains,  C.  Sleppy. 
Idaim. — The  forging  and  makins^  chains  ont  of  a  soKd  bar 
mlhoui  the  welding  procegg,  and  which  m  done  instantly  aa  the 
hsur  passes  I>etween  toar  rollers,  with  dies  oa  the  edges  of  the 
tame,  laoaldiug  the  links  into  furm,  and  whicli  may  be  done  out 
of  irf»n,  hrast*,  or  any  substance  suitable  to  be  uaed  as  a  cbain, 
from  the  size  of  a  cable  to  a  watch-guard. 

Annealing  Hollow  Ironware.  B.  Stuart 
ttan  boUow  ware  is  covered  inside  with  a  paste  made  of  a 
compomtian  to  exclude  the  air,  and  which  resifrts  the  iniluenoe  of 
the  heat;  when  the  hollow  ware  is  properly  prepared  in  this 
Biaxmi^^  it  is  placed  in  the  oven^  and  heat^  to  a  chGrr}'-red, 
▼hereby  the  chill  is  taken  out  of  the  surface^  and  rendered  bo 
ioft  that  it  can  be  turned  bright  in  a  tumingdatlie,  or  otherwiae, 
fBrapnaioiy  to  tinning. 

MaUroad  SwUc/m,  J.  M.  Dick. 
Cknm. — The  oonjitmction  of  the  sliding-bar,  to  whidi  the  ends 
of  tbe  rwitch  raiU  are  attached,  with  the  depeiiiling  flanges  or 
■ide  plates^  which  inclose  the  slide  and  cross-piece  ujkiu  which  it 
w^  trkiiy  axid  afford  a  certain  and  effective  protection  against  gravel, 
dirt,  soow^  aleet,  ice,  and  other  foreign  substances,  which  might 
oiherwifle  enter  between  them  and  derange  the  operation  of  the 

Shipi^  Blocks,  C.  H,  Piatt 
Claim. — ^The  employment  or  use  of  the  rods  passing  through 
tliA  eh^eka,  in  a  dir:.HTtion  transversely  of  their  fibre,  fjr  the 
pQipose  of  preventing  the  splitting  of  the  eheeks;  the  said  rods 
also  aeeuiine  tlie  plat«?s  to  the  cheeks,  and  forming  a  staple  for 
the  hook.  Also  the  rods  phiccd  unilenieatli  the  ends  of  the  shaft, 
for  the  purpose  of  preventing  the  wcfuing  of  the  cheeks^  and 
thereby  lomiing  durable  bearings  for  the  abift. 

ffUlMc  Phughn.    N.  Harrison  and  J.  W,  H.  Metcalfe. 

Claim. — Cuniiig  downwanl  and  inward  the  beam  m  the  rear 
pftrt»  so  as  to  cause  it  t**  siipjH:trt  the  r^it^irv  jitirt  of  the  plough, 
which  it  performs  in  combination  -with  the  standiLrd, 

The  entire  plough  ia  of  wrought^iron,  except  the  mould-board^ 
which  i»  ouit. 

Trmting  MetaU  while  in  the  Molten  State,    H.  W.  WoodniiT. 
Claim. — ^Treating  metals  while  in  the  molten  state,  to  eipel 
iiDpuritie^    then'tn>m»   by  immersing  therein   some  porous  or 
cellaiar  non-conducting  iubstance  or  substances  oontaimng  liquid 


damp  for  Laying  Floors,    S.  K  Parrish, 
Claim, — The  u«<e  of  the  >>ra4.^e  having  clawed  or  forked  ends,  for 
acting  at  opposite  aides  of  a  beam,  in  combination  with  a  screw 
wvirkitig  at  right  aufdes  to  the  same. 

A  brace  i»  nwwie,  having  a  clawed  or  forked  end,  with  shouJder- 
^  wctsi  attiche«l  to  the  under  side  thereof,  so  as  to  straddle  one  of 
llhe  flooring-beams,  in  combination  with  a  screw  working  at  right 
^efl  to  the  brace,  and  ha\4iig  on  it  a  ratchet-wheel  tmd  lever 
pAtds  for  working  up  the  screw  against  the  edge  of  the 


IFheeU,    Z.  H.  :Mann. 

Otffrt. — The  cr*nstructjon  of  a  caat-ii'on  railroad  car  and  loco- 

tivie  wheeU  wh«>se  web  or  jxyrtion  ctmnt*etiag  the  hub  and  rim 

MUta  at  the  hull  of  broad  nuliating  plates  m  the  plane  of  the 

lt<-mately  to  the  right  and  to  tbe  left,  they 

|€r«f*^  1  jmraJJel  vnth  the  axis,  and  expand  pro- 

niiHv  HI  j<m  of  revolution;  those  of  each  alteiimte 

QltUi&g  AS  '  uch  their  resjiective  margins  of  the  rim 

ive,  to  as  i*'  iMi  iji  ilaiinfes,  having oj>enings  left  for  each  inter- 

^ il»  plate  on  the  utlui  side,  ft»rmjng  a  braced  and  ctmnter- 

\.^^A  wheel,  pos*ie><sirig  the  requisite  htenvl  stability  and  cou- 
ippart  nt  tJje  lim,  togetlicr  with  ade<piate  provision  for 

•-_      n  arising  fit>m  shrinkage,  &c.     This  is  chiimed  whether 

lh*i  Wld  itfb  be  fMiTiit'd  in  a  cyma  re  versa  curve,  or  in  any  way 
mbMuitkUy  equivalent 


Hirottle-Valve  ArrangenienL    J.  E»  Anderson. 

Claim. — ^The  combination,  to  serve  the  purpose  of  a  throttle- 
valve  or  regulator,  of  two  hollow  cylindrical  valves,  connected 
with  a  lever  on  opf>oaite  sides  of  its  fiilentrn,  and  having  slotted 
openings  corresponding  with  aimikr  c»penings  in  the  cylindrical 
valve-seatB. 

The  simplest  way  of  constructing  the  valve-seat  is  to  cast  th^ 
cylinders  with  a  short  length  of  pipe,  which  will  constitute  a 
valve-bi>x.  The  c»nly  fitting-up  required  will  then  be  the  boring 
of  the  cylinders,  and  the  turning  of  the  valve  to  fit  them.  Tlie 
slotid  may  l^e  w:>  narrow  that  they  would  close  imd  oj^^en  to  their 
fiill  width  with  the  smallest  desired  amount  of  motion.  On 
acct^unt  of  the  small  amount  of  motion  that  is  necessary,  the 
wear  of  the  valves  will  be  very  alight.  If  slots  are  macle  on 
opposite  sides  of  the  %Tilve8  and  cylinders,  they  will  be  T>eHectly 
balanoed  in  all  direetions,  one  balancing?  the  other,  and  the  steam 
acting  equally  on  all  sides  of  each;  thus  the  friction  on  evei^ 
part  of  the  weiiring  surface  will  be  the  same,  and  the  movement 
Deing  the  same,  the  wear  will  be  eciuaL 

Filet  and  Ra^ps.    H.  Powers. 

C%iim.^-The  forming  of  perforations  or  throats  to  the  cutting 
edges  of  files  or  rasps  for  allomng  the  particles  cut  away  to  pass 
through,  and  to  prevent  the  instrument  from  clogging  or  choking. 

The  invention  consists  in  forming  peribnitionaor  throats  to  the 
fin,  feather,  or  cutting  surfaces  of  rasps  or  files,  fur  the  purpose  of 
allo\K'ing  the  said  rasps  or  files  to  clear  themselves  of  the  material 
cut  away  by  them,  and  to  prevent  their  filling  or  clufking,  by 
admitting  or  allowing  the  particles  to  pass  through  said  penora- 
tiona  or  throats, 

PtopeBere,    C.  T.  P.  Warn 

Claim, — A  propeller  having  one  or  more  blades,  the  fivnt  and 
rear  edges  of  which  ai'e  of  une<|ual  atilfuess;  the  blade  cxr  Uadei 
thus  constructed  being  aiTangetl  utv:>n  an  <i8cillatt»ry  shaft 

The  blades  are  oonatrticted  of  india-rubl»er^  in  any  f»f  its  varioua" 
forms  of  pteisaration,  or  of  any  other  elastic  or  pliant  material^ 
ill  combinatien  with  ebstic  ribs  or  i^ith  indexible  parts. 

Camphine  Lampe*  J.  Newell. 
Claims, — 1.  The  silvering  of  the  perforata  metal,  or  brfL«s, 
<5opper,  or  iron  wire  gauze  used  in  ssiety  lamps  and  cjius  or  other 
vesseLs,  dejiigned  to  prevent  explosions  fnuu  the  v7ipour  of  cfun- 
pluue,  burning  fiuid,  &c.,  the  silvering  being  applied  for  the  pur- 
fMme  of  preventing  the  corrosion  of  the  metal  or  wire  gauze  by  the 
most  ecunomicai  process;  2.  The  intriKluction  of  perforations  in 
the  caps  of  lamps  iis<?d  for  burning  camphine,  burning  fluid,  &c,, 
so  small  as  not  to  admit  the  conimuni cation  of  flanie  thi^ough 
them  for  the  purpose  of  alkAving  the  escape  of  the  vajKtur  forrnetl 
within  the  \ium\  from  camphine,  biu-niug  fluids,  &c,,  and  thereby 
preventing  the  bursting  of  the  lamps  by  the  pressure  of  the  va|»our» 
Does  not  chiim  the  use  of  any  peifonitions  in  lami>8  for  butuing 
cam|>hiue,  burning  fiuidi  &c.,  excejit  such  as  are  e^tnstructed  sofis 
to  prevent  the  paasage  of  flame  on  the  principle  of  Sir  Humphrey 
Davy,  relative  to  the  passage  of  flame  thi'ough  perforatetl  metal. 

Ploughf,    C,  R  Brinckerhoot 

Claims. — 1.  Combining  with  tlie  plough-l>eam,  between  the 
plough  and  the  clevis,  two  wheels,  one  on  each  aide  of  tht»  beam, 
and  of  f Efferent  diameters,  the  one  resting  on  the  furrow  tmd  the 
other  on  the  land;  2,  Mrddug  the  treiid  of  the  furrow-wht»el 
naiTow;  3.  Making  the  said  wheels,  especially  tlie  fuiTow-wlieel, 
a^ijustJible  in  the  dii-ection  of  its  sixis,  tor  the  nurpc»se  of  lulaptiiig 
its  iM>sitlun  to  furrcms  of  different  widths;  4  Alaking  tlie  furrow- 
wheel  beviling  outward  on  the  aide  whidi  pre^^nes  agaiost  the 
knd;  o.  Making  the  small  wheel  a<ljua table  vertically  witli  refer- 
ence to  the  sliaft  and  the  lai^e  wheel. 

The  inveution  consists  in  attaching  to  iiny  ct^nimon  plough  two 
wheels  of  different  njzes  imd  shajMiS,  the  small  one  to  nin  ujm^u 
the  L'Uiil,  and  the  large  one  to  rim  in  the  bott<jm  of  the  funow 
with  iti*  Hide  against  the  land,  by  a  moveidile  irt^n  axle  iwAsing 
through  holes  m  tlie  Uatom  ^lart  of  two  common  east-irou  Hftej« 
or  suj»u^>rt«r3,  which  are  attached  to  the  beam,  one  on  each  side, 
whirh  liave  the  effect  of  holding  tbe  plough  j>erfectly  steady,  and 
regulating  both  the  depth  and  width  of  the  mrruw-alioe. 
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Air-Engines,  J.  A.  Woodbury. 
Oatm.— Supplying  the  air-pump  from  a  receiver  into  which 
air  has  been  condenflad  by  a  hand-pump,  auxiliary  eu^e^  or 
otherwiae  (the  hand-pump  or  auxiliai^  engine  being  ujsed  for  the 
pUT|)oae  of  charging  ana  sustaining  a  uniform  preflsui'e  in  the 
I'eceiver  from  which  the  air-pump  is  supplied),  wnen  the  niusm  is 
dune  in  cx^mbination  with  a  second  receiver^  into  which  the  air  ifl 
to  be  still  more  oi>mpresfiCHi  and  maintained  at  a  uniform  preftsnret, 
or  nearly  ao,  liy  the  application  of  heat  to  the  air  on  it»  pawage 
to  the  working  cylinder. 

Asf^Parut  /or  LocamoHee  Engines.    G.  Davis, 

Ciaim. — The  taking  in  of  air  in  front  of  the  ash-pan,  and  intro- 
ducing it  into  the  fire^K^x  in  a  dii'ection  opp«^?ite  to  the  fumace- 
doi>rs^  to  ijrott*ct  llie  fireman  from  the  bacK-laah  of  the  fii'e  when 
the  said  doora  are  open. 


PERLETS  PATENT  CAPSTAN* 


TiTE  improved  aip^tan,  of  which  the  above  cut  represents  a 

fenerdl  view,  hfjs  lieen  for  aome  time  in  very  ext^nisive  use  in  the 
'nited  Btatea  of  America,  but  bus  only  reeently  been  introduced 
into  this  country.  The  action  ma  e^ttremely  simple^  and  is  ren- 
dered sufficiently  clear  by  llie  above  cut,  without  a  detail  led 
deacriptiou  of  its  construction.  The  vai'ious  part-s  are  jmi  ii.rmni(e<l 
IIS  to  cause  a  email  amount  of  friction,  not  to  present  iXMy  ditii- 
cullies  whatever  in  practice,  and  to  prevent  any  injury  which 
mi^ht  ariae  fn>m  water  gaihering  to  the  working  pai't**,  * 

The  inconveniencHs  of  the  olti  form  of  ea|>Htajm  ai-e  t*»o  well 
known  to  require  cnutneration.  PerU'y-«  patent  isapsUn,  instea*! 
»jf  requiring  a  large  spioe  for  the  men  to  "walk'*  romul  it,  may 
Vie  placed  in  any  convenient  comer.  It  takes  little  more  room 
than  a  Bhip's-pump.  It  is,  in  fat-t,  a  |»oweHul  and  veiy  con- 
venient vertical  windlass,  worked  by  pump-hnndle  levers,  a  ninrc 
effective  mode^  as  any  mechanic  know.s,  than  the  horiijontal 
working  of  the  common  capstan.  The  capstan  may  ^»e  worked  in 
either  «Urection,  by  merely  reversing  the  ratchets,  and,  if  retpiirtnl, 
by  the  old  mode  of  horizontal  levers.  It  is  said,  that  during  the 
last  three  yean*.  47o  of  these  ♦mpHtans,  Vjcing  alxait  one  for  every 
two  days,  have  been  sold  in  the  United  States,  ami  almost  all  the 
veisela  sailing  from  New  York  to  London  have  one  or  more  of 
them  on  hoard.  Certificates  signed  by  the  United  St-ate«  navy 
(L^nstructor  at  Br»>oklyn,  by  aevera]  eminent  8hii>-builder8  of  New 
York,  Bo«t(*n,  and  Portsmouth  (U,8,),  and  by  the  captains  of 
*>everal  weU-known  veaielg|  speak  in  high  terms  of  this  capstan, 
itA  enabling  the  men  t*»  exert  their  power  to  better  advantage 
than  any  other  with  which  they  are  acquainted^ 

*  Fivtu  the  '  Juunul  nf  tllr  9oaiei((f  of  Ajt#v' 


KfVLEWft. 

Rfp&rt  of  Commissioner  of  American  Pt^ents  for  the  Ymr  Ibfil 
Part  I.J  Arts  and  Manufactures.    WashingtonL  ld63. 

Finajiciai  Transactions. — The  total  amounts  of  rw^^ipts  9sA 
expenditures  oi'  the  American  Patent  Office,  independent  of  thi 
moneys  reftiude^l  on  withdrawab  and  those  paid  by  m^istalu^ 
were,' for  the  years  1851  and  18/12,  *ls  follows: — 


Receipts  in  1861  ......  |81.160  7'2 

ExpenditureB 72,339  Oi 


lUceipU  in  1852 fWI,671  » 

Expenditures 7i,5^1  01 


Surplua.. $8,821  68  Surplu* |16,l3d  || 

The  moneys  refunded  on  withdmwala,  which  amounted  to 
$21,159  99,  were  never  really  available  to  the  ofhce,  aa  alug 
$225  (X)  moneys  ^laid  in  by  mistake,  nor  ii  the  payment  of  th«ni 
anv  part  of  it«  proper  expenditures.  During  18^>2,  there  wai 
paid — fl£  aalariea  to  offieialfl^  $3(),674  23;  for  temjwrary  derksi 
$18,992  93;  for  kK>ka  for  the  libnin',  $597  63;  for  conlinj^nt 
expenaea,  $13,037  98;  and  for  agricultural  statistics  and  purchase 
of  seeds,  $4331  33. 

Office  Labour H.  —  The  extent  of  the  business  tran««icted  in 
examintjig  uppliwitionH,  granting  patents,  and  the  like,  may  bt 
gathereil  to  some  extent  fern  the  following: — 
Statement  of  AppUcatiuHn  Rec^ittd  and  ntid^  ConsiderattOH  during  she 
Vtar  1852. 
Casct  on  the  Examines" deika,  Jan.  1»  1852>,..,.       155 

Applicationa  received  during  the  year    2639 

2794 

Patenta  isaued  during  the  year  , .,     1020 

ApplicatioiiH  on  haad^  not  acted  upon    ...........       481 

Bejections  and  suBpensions  .,.....,.. »..,.«     1293 

2791 

Included  among  these  were — patents  re-issued,  16;  miditional 
improvements,  4;  extensions,  3;  designs,  107*  Tliere  have  al»o 
been  hied  996  caveats,  and  2  disclaimers.  525  pate  a  U*  expired 
dunng  the  year. 

These  statements  fall  far  short  of  eithibiting  the  amnunt  t4 
kbour  pejformeil  in  this  department     Blach  R|  i  '  for  a 

patent  is  submitted  to  at  least  two  thorough  ex;i  ilh  to 

ita  novelty  and  utility;  ruost  of  them  receive  morr 
as  many  as  six,     Caveata,  whith  have  increased  fr 
to  996  in  1652,  are  also  examined,  no  patent  ^K^ni^   »*.- 
the  cavtjats  are  thoroughly  aeai-chud,  ]e,-*t  it  shciuld  conilict  wv 
some  of  them* 

The  lieport  urges  upon  the  legislature  the  necei^sity  of  rend< 
ing  the   office  of  examloer  more  desirable  and  perm^in<nt-  r 
most  eminent  skill  and  science  being  reqnisiti©  for  th» 
and  the  oonaequeuoeH  of  fre/|uent  dmnges  from  disin. 
reaignations  being  most  disastrons.    The  natural  rfsuit  of  i 
great  increase  in  the  number  of  applications  ami  modt^ls  depoai 
hiis  been  the  present   insuthriency   of   accommfidatioii    al: 
afforded!  hv  the  Patent  Office  building.     The  eastern  wing  th^ 
f<uv  of  the  nolile  Ktmcture  now  erecting  is  to  Ire  appn»priHteti 
thiH  deprLrtnient*     Some  progress  luu*  also  been  mad^_*  opori  t 
lm.*iemeiit  of  rhe  weNteni  wing.     The  baselnent  of  th« 
l>uili  ling  has  bt^tn  greutly  im[)roveil  by  dressing  the  r^ 
of  which  it  WJ13  built,  so  sis  to  make  it  conform  in  ii 
apfiearauce  to  Kimilar  p<vrtion3  of  tlie  newly-erected  buildi; 
the  ytijir  183^,  tJie  date  of  the  organisation  of  tJie  Patent 
one  ** examining  clerk ^^  wrw  euaViltKi  to  make  all  the  prvl" 
inveHtigntions  rnpiii^etl  tu  ascertain  whether  the    'v^mI;,. 
eutitiea  to  a  jwiteut;  but  such  hjis  been  the  incre 
nt;as,  that  mx  principal  ex:uiiinera  and  as  many  as^^ 
now  able  to  ki*ei»  pace  with  it.     The  nimiber  of  m<  > 
othee  on  the  Ist  January  1836  was  H>tv9;  in  the  be^nni 
tliey  ha<i  increiafted  to  17,2o7,  and  at  the  close  of  last 
numbered  nearly  23,CKKJ.     At  this  rate  of  increni^e   i 
amount  nt  the  end  of  the  pre.'^ent  century  to   1 
whole  of  the  present  Patent  OlliL'e  editice  would  ji 
for  their  convenient  display.     To  meet  this  contingtuicy; 
pro|>osed  by  the  Secretarj'  of  the  Interior  to  have  ]»n*j  * 
publication  liy  the  Commissioner  of  Patents  a  careful 
aud  descri]Hive  index  of  all  patented  disc*»verie«  and 
accomj>anied  by  ace  unite  dLVHcnptiona  and  drawdti 
nntory  of  the  princijdes  and  pnurticid  operation  i? 
the  patent.      This  publication  would  not  «>n1y  i 
invention  or  discovery,  by  avoiding  tlie  cfL^  i    I    '      i 
other  causes,  but  woultl  l>e  a  much  safer  and  iihiic  :tLCL%.  .. 
Bitory  for  them  than  the  cabinet  of  the  Patent  UtHce,  and  in  i 
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Urge  niimber  of  Quaes  obviate  the  necesai^  for  preserving  and 
dhqtltkymg  the  models.  This  index,  if  prepared  by  persons  fully 
oomiwteiit  to  the  task,  wuuld  ahuust  entirely  prevent  the  eaor* 
luoufl  uael«^s8  exj.»euditure  of  the  time,  money ^  and  labour  of  appli- 
cnats  seeJciug  protection  for  idefis  alreiwly  antici]mted.  The 
expifOde  of  siich  index  could  reiulily  be  jmid  out  of  the  Patent 
Fluid,  whieb  on  the  lat  January  1853  aniounteti  to  $4<Jj29^  38. 
The  C\*mniiBsi<  >cer  of  Patents  rem*  iniitrates  a^inst  any  pi)rtion 
of  the  pAteot  BuiUling  being  devotefl  to  any  other  service, 
(^<^^>^g  3^  re4isona  agaim^  the  occupatitiu  of  some  of  the  rooms 
bv  Ui«  Secretary  of  the  lat^irior,  the  crowded  iiud  confused  Kt4ite 
Ml  all  the  Patent  Oftices,  and  the  delay  which  ai'ise^  from  their 
being  n^-^tricted  to  aiich  mirrow  limits.  The  relation  of  the 
Patent  Ofliee  to  the  Department  uf  the  Interior  being  one  of 
enUr^  dependence,  is  attended  by  serious  evik:  the  i-esuits  of  the 
udentitic  ^^ild  laljorious  investigations  of  tht*  corj>s  of  twelve 
examineLrs  and  assistants,  are  subjected  txt  the  cousideratlfm  of 
the  Couimtaaiouer  of  Patents,  who,  by  rea^ion  of  his  numerous 
other  respomdbilitieB,  and  the  m\dtiplicity  of  ]>atent  causes,  must 
aeceas&riiy  rely,  in  the  great  majority  of  caj^es,  on  the  fidelity  and 
radgnieni  of  the  exiuninei^.  He  therefore  eaimot  feel  safe  unless 
U0  can  repose  implicit  couiideuce  in  them,  and  poesesaee  the 
exdosive  privilege  of  selecting  theui.  Yet  the  approval  now 
requiretl  fmm  the  Secretary  of  the  Interior  may  be  »o  exercised 
"  to  deprive  him  of  an  independent  choice  in  this  matter, 
miachievuua  result  of  the  intimate  relation  of  the  two 
t' »  Hubjeet  them  to  the  siune  politicid  Huctuationa,  whikt 
iteration  of  souinl  injliey  riicjuii'es  that  the  post  of 
■A^iT  of  Patents  should  be  a  permanent  one. 
Eeport  of  the  Commissioner  coutidns  several  valuable 
esttonB  relative  to  the  re-organisation  of  the  Patent  Office 
I  the  Amendment  of  the  Patent  Laws  of  Americji,  which  if 
■ied  int4j  execution  would  considerably  diminish  the  labour  of 
\  patent  officials,  simplify  the  routine  of  appLi(iation,  lessen  the 
ODst  of  protection,  and  effectually  diminish  the  practice  of  patent 
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'  nt  organisation  of  the  Patent  Office  is  to  a  great 
mrTv  rr^idt  of  expedients  resorted  to  from  time  to 
li'  [  1 '  iii>  of  business  required,  the  reenlt  of  which  ia 
'  ili-riiyr?ii:«'.i  ?,v,st^nj  of  arrangement.  Many  of  the  officials, 
to  whom  are  c*>n tided  importimt  tnist**,  pecuniary  as  well  aa 
dthecSf  are  recognised  only  thi'ough  an  incidental  mention  of  them 
io  •ome  ctatutc;  their  duties  being  nowhere  defined  There  are 
alaOy  othem,  who  are  charged  with  responsible  aervicea,  and 
dasign/vted  by  ccturtesy  accordingly,  but  who  are  known  in  law 
odJ  V  Tis  t>'m|iorary  clerks,  whose  compensation  is  discretionary, 
an  to  the  injnsti<^  of  caprice.      No  written  code  even 

**ir  emploviueni^,  anil  iheir  distribution  in  the  offices 
-  i .  k  1  w:}  n  t  of  me th  otL 

.]» j .vrUutiut  of  the    machinist  especially    requires    re- 
ling  and  eiihirging,  and  an  authorised   addition  oy  law  to 
under  his  charge,  sufficient  for  the  efficient  removal. 
Impair  of  the  mueh-<^laimi^e«l  models  iilre^idy 
Ition  of  new  onea,  and  their  exhibition  to 


?? 
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of  a  new  registry  law  is  distinctly  commented  upon* 

{.i'r|p.-r*^  to  embrace  under  one  stHtute,  the  two  analogous 

m  of  ardcles,  as  those  protected  imder  the  law  of  copyright 

llio#e  patented  as  designs.     Upon  registering  an  engra\"ing 

paper,  or  in  any  publication,  with  the  Clerk  of  a  Distnct 

at  a  fee  of  iirfy  cents,  and  depositing  a  copy  with  the 

of  State,  it  is  sei-ured  against  iufringement  for  twenty- 

ymx%    If  the  «ime  design  m  printHi  on  silkj  or  njion  paper- 

tg»,  or  a  fire-sm'een,  a  formal  application  fV»r  a  pitent  mnst 

le,  (T't'ting  ll'j,  besides  the  ex|>enses  attendant  on  proeuiing 

vhigs,  and  mcKlels;  and,  after  all,  the  exclusive  privi- 

a  ejLists  but  seven  years.     These   inc(3ngrmtiea   indi- 

ie  gn;4il  want  of  Ay?<t<^mfLtic  and  immrlial  legislation,  and  are 

ta  fKiiue  extent  equally  ul».-«erVable  in  tne  English  laws  of  regis- 

tmtuxj  "  'It?*. 

Thr  now  requires  that  a  patent  be  extended,  if 

st  mSl»  rA|»iratioii,  previous  to  which  time,  whatever 

oaiiirt'  -  in  su<'li  a  c^we  must  l>c  tx>n.siderad  and  deter- 

w^jty^d-  ^^,  ,,.  ...ting  the  quetrtion  of  cxtenHioD,  the  Commissioner 
ttttit  Moortaiu  whether  the  applicant  haw  already  been  suthciently 
utaenUed,  and  aUu  examine  a  sworn  sUitemitut  of  his  recei|>L«i 
diiliiimeiDenta,  which  must  be  miule  not  long  befoi-e  the 
it  i£X|4re%  as  it  might  \*^  materially  varied  by  intervening 
The  asual  period  for  pi^esentiag  this  statement,  la 


not  more  than  three  or  four  months  previous  to  the  termination 
of  the  patent  right,  thus  inconveniently  restricting  the  time 
alloweil  Uy  the  iVmnnissioner  for  his  decision.  It  is  proposiid  to 
obviate  thisj  by  requiring  the  preb^nunary  proceedings  to  be 
closed  before  the  time  now  fixetf  for  the  decision,  and  td lowing 
the  Conmiiasioner  such  further  time  aa  he  needs  for  forming  hia 
opinion. 

Various  emendations  of  the  American  Patent  Law,  intended! 
to  affoi-d  better  security  to  inventors  in  tbeii-  right*,  have  l>een 
brought  fi>n(V'ard  from  vfu-ious  source^  by  associations  interested 
in  the  Mubject,  or  indi^nduals;  others,  again,  have  been  proposed 
by  the  Patent  Office  itself  One  of  these  emendations  provides 
tliat  when  a  patent  has  been  denied  by  the  Commissioner,  the 
applicant^  if  he  still  insiets  upon  it,  may  have  one  ujH>n  Ids  own 
resptinsibility.  A  Patent  tliiia  issued  woidd  not,  like  those 
ajiproved  of  the  Commissioner,  be  entitled  to  any  presumptionJi 
in  its  favour,  nor  he  regarded  as  ffHmu  fame  evidence  of  the 
patentee's  exclusive  title;  effeetual  precautitms  being  taken  to 
prevent  the  letters  patent  obtidued  under  this  Act  l>eing  made 
use  of  as  an  c*fficial  recognition  of  the  claim,  and  the  machinery 
and  manu&ctures  so  patented  would  bear  a  distinguisliing 
stamp,  to  preserve  any  peraon  from  l>eing  impfjsed  uprm  by  the 
articles,  as  though  they  were  protecteil  fhjni  infringement  as 
under  the  existing  law.  The  applicant  woidd  be  entitled  io  a 
mere  right  to  I'egister  his  invention  in  some  distinct  office^  c»r  a 
CO  J  •y  right.  To  cany  out  this  principle,  the  right  of  appealing 
from  tiie  decision  of  the  Patent  Office  should  be  taken  away. 
The  iiarty  aggrievetl  might  have  his  remedy  by  taking  out  a 
|mtent  or  registei-ing  his  invention  as  thus  provided,  ujion  his 
o^-n  responsibility',  iuid  look  to  the  Courts  for  siustaining  it  Thin 
arningement,  in  fact,  would  place  the  American  inventor  ui>on 
the  same  footing  aa  the  patentee  in  this  cuuntr),  where  the  mere 
grant  from  the  Crown  is  not  in  itself  any  guarantee  to  the 
inventor  of  his  right  to  a  monopK>ly. 

A  second  pi^opiyition  has  reference  t')  the  appointment  of  a 
permanent  Bt>ani  to  sit  upon  Patent  Cases,  in  pkce  of  occ^isionally 
resorting  tti  arbitrators.  It  is  also  propttsed  to  restrict  the  right 
of  defence  in  a  suit  for  infringing  a  patent  on  the  groxmd  that  it 
was  not  novel,  to  those  who  knew  Vrefore  the  patent  was  granted 
of  the  invention  ha\'ing  l>een  in  use;  whilst  tliose  who  actpiire 
such  knowledge  aftei'^^anls,  ai*e  requirefl  tf^  institute  diatinct  pro- 
ceetlinga  to  vacate  the  piitent.  This  would  prt>ve  an  unjust  dia- 
tinction:  tlie  individual  who  infringes  a  patent,  but  who  ia  not 
cogni^nt  of  it*!  invalidity,  is,  under  tlie  present  system,  pi-esumed 
to  be  awat^  of  the  existence  of  the  i)atent,  and  therefore  shoidd 
be  presumed  to  know  its  invalid  it  v,  and  ]>ennitted  to  show  it  in 
his  defence.  The  facility  of  manutactnring  proof  of  like  dincove- 
riea  previous  to  that  of  the  inventor,  and  dafmg  them  so  fai*  back 
as  to  render  it  difficult  if  not  impossible  to  detect  Uje  fraud, 
would  virtually  defeat  any  such  restriction  as  the  above.  It  ia 
further  propjsed  to  declai-e  forfeit  the  machinery  employed  and 
the  articles  manufactured  in  violation  of  a  patent,  and  to  reauire 
of  the  defendant  securities  for  the  pa3Tnent,  in  all  cases  where 
exti'a  <lamA^e.s  and  eost^  might  be  recovered,  lH?fore  he  is  per- 
mitted to  make  a  defence.  A  third  proposition  frfvm  the  same 
quarter  provided  that  after  one  trial  establishing  the  validity  of 
a  patent,  the  patentee  might  recover  treble  damages  and  treble 
costs,  if  it  is  ever  contested  again;  quajilruple  on  ii  thinl  triid; 
quintuple  on  every  subsequent  triid,  with  *4iberal  counsers  fees^* 
in  every  iuBtance;  and  it  would  in  it  be  necessary  that  the 
defendant  should  have  been  a  party  t*^  the  previous  suits  in 
order  to  make  him  liable  to  the  severe  openititju  i)i  this  nUitute. 
These  several  measures  would  very  inefficiently  remedy  the  evib 
of  the  present  Patent  Law,  and  would  prove  rather  an  oppression 
upon  inventors  than  a  prtitection.  The  wary  and  designing 
speeulator  would  cautiously  remove  idl  machinery,  &c.  forfeited 
under  these  statutes,  whUst  tlie  setiuestration  would  fall  with 
severity  ujxm  those  conipamtively  thoughtless  and  innocent,  and 
whu  have  never  taken  such  preamtions.  Although  it  is  true 
that  in  many  cases,  irreafM>uaible  peracvns  have  been  put  forwanl 
to  do  the  ostensible  work  of  infringing,  and  that  for  them  a 
judgment  hsu^  no  terror,  yet  it  is  equally  iHjssible  that  innocent 
}»ersons  may  be  sued,  and  imdei*  the  pro jKJsed  statute  the  plaint itf 
miglit  entirely  debar  him  fi^mi  showing  his  imioceuce,  or  even  V 
demaiidingthe  proof  <^f  hiy  guilt.  Again,  a  jiarty  infringing  a 
jiatent  may  have  done  st*  uncunscjouH  of  any  previous  triid  of  the 
jmtent  infringed,  and  believing  himself  to  have  a  htftrnfide  defence 
on  the  ground  of  having  anticii>ated  the  phdntifl'in  his  diwoverv. 
Thia  would  avail  Idm  nothing,  imd  »h^Vil<J  he  be  unable  to  provide 
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securities  for  the  paymeat  of  the  triple  or  qnintnijle  damages  and 
otjgts,  he  would  ue  prti^'luded  from  iilefidiiif^,  and  judgment  re- 
conied  a^net  him  without  the  privilege  of  defending  himself. 
Again,  the»e  meaj3ures  would  oner  temptation  to  ftpeculfttors  to 
obtiun  jiidgraent^  upon  pafcenta  by  eoUusion,  for  the  sake  of 
exacting  these  multiplied  dumjigGfl  and  tjoata,  Alihougb  the 
i*t*itut«:!  as  pr<:5po3ed  provides  that  the  previous  judgment  must  be 
in  good  fjuth^  yet  the  impetichment  of  a  fi-auduleut  judgment  is 
at  all  times  a  coHtJy  and  liiizarddiis  undertaking,  and  when 
att^tu])tei!  at  the  risk  of  such  aggravated  recoverieB^  the  odds  are 
too  great  to  be  risked  by  any  man  of  prudence  who  can  avoid  it» 
Notwithstanding  that  the  plaintiif,  under  these  statutes,  would 
be  liable  to  treble  coats  upon  a  thinl  verdict  against  hiii  patent, 
quiidniple  upon  a  foiulh,  and  f|uiutuple  on  all  subsequent  onea, 
(not  trel)Ie  upon  a  second  trfa],  and  so  on  aa  when  he  succeeds), 
and  the  fiirther  pmvision^  that  whei*e  judgments  have  been 
reowered  both  way*?,  thev  shidl  be  adjuHte<l  and  balmiced  agniust 
each  other,^yet  it  is  obvious  that  the  facility  wth  which  the 
pbiintitF  can  obtain  ami^.^ble  venlict«5,  wnd  the  difHculty  of  ex- 
poHing  them,  wniidd  muke  thefse  prop  vsit ions  worse  than  useless. 

Few  men  could  be  fijimd  who  would  not  make  large  HacrifieeB 
t>o  ajieculating  patentees  rather  thmi  expose  themselves  to  five- 
fold damages  and  costs,  with  liberal  counsel  fee^,  besides  lH?irig 
compelled  to  tiud  security  to  the  amount  before  Iwi ng  allowed 
t4}  no  much  113  contest  their  guilt.  Severe  ai>d  aggravated  aa  iwe 
the  WTonga  and  depredations  enduretl  by  inventors,  they  do  not 
warrant  meaflun>«  for  prDtection  so  lialile  U^  he  abused,  aii^l 
operating  with  indiscriminate  hanlahip  upon  the  innocent  as  well 
aa  the  guilty.  The  success  of  those  persons  who  infringe  upon 
patent  rights  with  so  much  recklessness  and  impunity*  are  mainly 
attributable  t<^)  the  fact,  that  every  valuable  in\'entiMn  becomes  an 
object  of  importjmce  to  a  large  circle,  sometimes  etubmcing  the 
entire  community,  who  ai-e  therefore  strongly  tempted  to  resist  a 
f latent  for  it,  and  are  at  once  tacitly  leagued  against  it;  and  also 
the  facility  of  ante-dating  fraudulent  evasions  of  existing  patents. 
Until  these  ai-e  counteracted,  thej-e  is  little  hoj^  from  legislation, 
however  stringent.  The  Commissioner  «uggoHti>  that  this  object 
may  Ik;  etfecteil  by  providing  for  a  final  and  conclusive  deternii- 
nation  upon  the  vabdity  of  the  patent,  at  a  tkte  so  early  that 
jjeople  would  not  have  genei-ally  become  aware  of  its  value,  or 
interested  in  opposing  it  and  concocting  schemes  against  it;  and 
also  while  any  alleged  previo^is  use  may  be  readily  inquired  into^ 
/md  its  true  claims  thoroughly  scrutinised, — public  notice  being 
tixteusively  given  of  the  nature  and  object  of  every  invention,  and 
lUl  competitors  required  to  show  cause  against  its  validity  by  a 
specified  day.  Shoidd  any  party  file  an  objection  or  opposition, 
an  investigation  to  Ije  matle  into  the  claims  of  the  invention,  and 
the  a4i verse  j^arties  heanl:  and  if  the  fatten t  survives  this  ortleal, 
its  validity  can  never  afterrvarfls  be  contested  It  is  difficult  to 
understand  at  wlmt  early  date  this  det*ision  upon  any  invention 
cuuld  be  arri%^ed  at,  other  than  the  perio^l  of  its  first  discovery, 
at  which  time  the  statute  proposed  provides  for  its  promulgation 
amongst  the  public,  whose  ignorance  it  appears  to  \nsli  to  tike 
advantage  uL  It  is  not  always  on  the  issue  of  a  patent  that 
it»  validity  id  required  to  lie  questioned,  and  it  might  e^isily 
happen  that  an  application  for  an  invention  not  new,  miglit  be 
aUowe^l,  by  rejison  of  it«  value  not  being  then  peiTeived,  or  of 
iiohixly  being  sufficiently  interested  in  it  to  oppose  its  ^mnt. 

The  Commiasioner  further  proposea  to  make  the  wilful  in- 
fringement of  a  patent  a  crime»  and  punishable  as  such.  But 
in  criminal  prosecutions,  thej*e  is  a  strong  presumjition  in 
favour  of  the  respondent's  iimo-cence,  and  the  danger  is  slight  of 
his  being  convicteti  unless  truly  guilty.  He  is  secure  where  the 
defendant  in  a  patent  suit  would  be  exposed  to  serious  peril; 
neither  would  it  lie  safe  t«>  use  a  threat  of  such  pnjceedings  :\m  a 
weapon  of  extortion:  on  the  other  hand,  it  would  deter  many  a 
m<*in  from  the  offence.  Hundreds,  who  have  made  up  tlieir  minds 
to  risk  a  pet^uniary  loss,  would  hesitate  to  subjet:t  themselves  to 
the  imi*utation  of  a  crime;  and  were  the  stigma  of  infiinging  the 
laws  attachetl  b>  the  ae<'ret  trespaaaer  of  hia  neighbour's  ptitent, 
the  offence  might  possibly  l:«ecome  aa  rare  aa  others  which  are 
committed — ^not  from  want,  but  the  mere  love  of  money.  Some 
such  arrangement  aa  this  carried  out  in  this  country  would  im- 
mensely benefit  the  position  of  a  |mtentee;  but  at  the  same  time, 
it  would  be  necessary  to  submit  the  applications  for  protection  to 
some  kind  of  examination  as  to  their  novelty  and  utility. 

The  Report  enlarges  upon  the  intrinsic  importance  *yf  the  Arts, 
their  lieanng  upon  the  prosperity  of  a  countiy,  and  the  claims  of 
inventive  intercdtti  upon  tne  attention  of  Congress  to  secure  a 


judicious,  thorough,  and  impartial  syst-em  of  patent  legialatura 
It  also  includes  b>th  a  classified  and  alphabetical  index  of  patents 
expired  and  patents  issued  fluring  1852,  and  the  rej>orta  of  the 
sevei^al  exammers,  describing  some  of  the  most  important  of  the 
inventions  that  have  passed  their  respective  desks,  which  psporta 
will  become  unnecessary  should  the  bill  now  l>efore  the  Seiiatc. 
authorising  the  publication  nf  an  intelligible  account  of  patented 
inventions,  f>aa«.  TTiider  the  supen4sion  of  Examiner  Henry  B, 
Ben  wick,  there  were  granted  in  1852,  under  the  diversifie*!  class 
of  metallurgy,  1 1  -'5  piitents;  under  the  class  steam  and  gaa  engines, 
27;  together  -with  many  for  navigation,  civil  engineering,  S:c^ 
making  a  total  of  165  patents  granted;  328  were  rejected. 
Examiner  L.  D.  Qidt  passed  167  patents,  and  rejected  256;  4H  r»f 
the  patents  gi'auted  related  to  chemical  Lniprf*vement«.  J,  H, 
Lant^  exiunined  419patent«,  137  of  which  applied  to  hoiiBehoM 
fumiture;  81  Ui  mathematical  and  jjhilosophical  instmnj  ' 
and  6h  to  leather,  &c.  The  number  of  examinations  by  I ! 
Baldwin  was  79 B,  of  which  223  were  pat*; n toil  and  24rrr<'|,  ,. 
Examiner  F,  Southgate  Smith  patented  134  applictiti  :i^,  unl 
rejected,  either  formaUyor  tinaOy,  293.  141  patents  weii  .,riered 
to  issue,  and  268  rejections  ma«le  by  Exannner  O,  C.  Schaeffer. 
Tlie  propisal  to  Bubstitute  a  succinct  and  clear  digest  of  every 
patent  in  place  of  the  pi-esent  report*  of  the  examiners,  similar 
to  that  pubb.Hhed  liy  the  French  Patent  Office,  would  prove  a 
very  beneficiid  guioe  to  the  trodden  paths  of  invention  '^' 
America. — We  shjill  give  a  further  notice  next  month  on 
Examiners'  Reports. 

Manual  of  Antranamfj:  A  Popular  Trmtise  on  Deseripth^,  Pk 
sicaly  and  Practical  Astronomy;  with  a  Famitktr  Eotplanation  i 
Aslrmiomiml  InjilritmeTtl^,  and  the  Bent  Methods  of  Uiing 
By  John  I>nEw,  F.RA.S.,  Ph.  1>.  Second  Edition. 
Our  readei's  will  call  to  miud  that  Dr.  Drew  has 
than  once  sent  scientific  of>ntrilmtious  to  our  [images.  We 
happy  to  be  able  tf3  recommeud  his  treatise  on  astronomy  i 
truly  scientific  work.  Though  evidently  aocjuainted  with 
higher  brauclies,  he  is  quite  successful  in  explaiuing  the  ele- 
mentary jirincijiles  in  the  clearest  manner.  The  mcKlem  dis- 
ct>veries  in  this  science  have  been  numerous  and  striking:  the 
increase  in  the  number  of  the  asteroids,  now  amounting  to  twenty- 
seven, — the  peculiiU'  circumstances  attendant  on  the  ealcrtlation 
of  the  phice  of  the  uu known  planet,  Neptune — and  the  last  p^- 
ticulai-s  resiiecting  Satiirn^s  rings,  are  all  discus.sed  in  tliis  volume. 
In  practicfil  astronomy,  however,  the  author  shows  an  originality 
of  treatment,  and  souurl  knowledge  of  his  subject,  which  we  have 
never  notice<l  in  any  previous  work  of  the  kind.  Those  who  uit^li 
to  Wew  the  stai-s,  to  use  the  transit  and  equattirial,  or  to  fouud 
an  obscnatory,  will  here  find  clear  and  pnwitical  direct iiu-i 
That  class  of  educjited  f)erson8  who  are  anxious  to  keep  up  ^^iti! 
the  spirit  of  the  age  by  obtaiaiiig  n  comprehensive  knowledge  i»f 
the  pi*esent  state  of  astrfjuoiny,  'without  diHlucting  too  much  time 
frr*iu  pn'tfessioiial  engFigements,  wiOheie  find  all  they  want.  For 
the  taithfulnesH  of  the  rej>resenUtions  of  the  telescopic  appearam^ 
of  the  moon,  Saturn,  the  nebulie,  and  the  double  stars,  we  can  con- 
fidently vouch;  Ijesides  thej*e  cuts,  there  are  drawings  of  varjous 
instruments,  and  of  the  author's  obserMvtory\  Ft»r  ^eargolag^^ 
pei^on.s  and  intelligent  youth  the  ^MiuniaF  will  be  invaluable^,^H| 
and  we  aiTL*  happy  to  see  that  a  truly  scientific  work,  by  a  man  of  ' 
sound  kiiowieilge,  has  been  published,  at  a  price  which  will  bring 
it  within  the  rtjiich  of  thousands  of  reailers. 

Many  j>aii.s  have  struck  us  aa  being  iKirticularly  lucid — the 
tides,  the  calculation  and  oonsti-uction  tif  a  lunar  eclijise,  the 
acc<>unt  of  comets,  and  of  Fouciiult*s  pendulum  ex|>eriment  may 
be  specified.  In  short,  the  wf»rk  may  l>e  lortked  u{>on  as  a  |>erfect 
epitome  of  the  science,  antl  as  such  we  sti-ongly  recommend  it  to 
our  readers.  The  style  an«l  ])rinting  render  it  a  suiUlile  and 
elegant  present  for  the  young,  who  cannot  Ml  to  derive  from  ita 
pages  b«jth  instruction  and  jimusement 

Outward  Bnund:  helmg  Practical  Advice  to  Emigrants  to  ik§  Aut- 
tratian  Colonien,  By  Henry  J.  Webber,  Assayist,  T^m-dtut' 
Darton  and  Co.  lKo4. 

It  is  contrary  to  our  custom  to  notice  works  of  this  description, 
but  em  ignition  is  such  nn  important  and  all-absorbing  topic,  and 
this  uupietendiu^  pamphlet  so  practicii!  and  of  such  great  utilit^f^ 
to  all   cla.sses  wno    contemplate   itdf»pting   this   step,   that  yrtr 
willingly  forsake  our  usual  path  to  afford  it  what  piiblidty  wb 
can. 
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Many  pmnphletB  and  work^  have  been  written  on  Australia, 
bnt  not  i:>iie  a^ords  that  information  and  advice  which  the  emi- 
gr&nt  ttuuiils  in  moat  ne^  of,  and  which  * Outwiird  Bound'  bo 
miooBaafuliy  supplier.  It  ia  cou-^^equeatly  a  great  boon  to  the 
^Ulgrant;  it  afiVmLs  him  every  pt)»yible  iufonnatiou  he  can  require, 

oiii  the  time  he  tiii8  nuule  up  hi»  mind  to  It^ave  hia  njitive  hmd 

'*  he  settles  down  in  the  colony:  it  is,  in  fact,  the  emigraDt'a 
^vade  mecum.  Aa  the  authur  baa  but  veiy  lately  returned  from 
the  coloDV,  and  has  leant t,  what  he  endeiivoui's  to  toacb  others,  in 
tl  ^  '  vhool^  "  Exijenerjce,'*  he  is  fully  qualified  to  serve  a« 
ti  Ue  not  tkuly  gives  evejT  i^juisite  infonimtion  and 

i*i_iH.Lu  vHiili  i-eajjeia  to  the  voyage,  but  enters  into  the  \^riotiH 
Incidents  conneete»l  therewith;  ^tawa  a  faithful  pictui'e  of  the 
country,  its  intiabllaat^  and  euHUjiod;  titate.s  who  ou|(ht  to  emi- 
f;raft«  mid  who  ought  not;  aSsnl^  luneh  valuable  advice  to  inteud- 
ing  di^^^ers  and  atorekeepers;  and  hIiuwh  the  various  meth(xld  of 
dinttinguishinjg  gold  fjp<>m  <>ther  metals.  And  moreover,  the  price 
being  ao  low,  it  ia  within  the  re^ich  of  idL  We  extract  that 
wliich  we  think  will  interest  our  readei*3;  and,  in  ooncliifiion, 
express  our  camlid  oj>iiiion  that  no  endgiitnt  should  leave 
England  witliout  it     With  reapect  to  Sydney — 

"The  9tr«eta  au-e  jf[3jiciau»,  well  laid  out  (witli  the  exception  of  the 
^vement  vrhiuL  b  an  absolute  dLtignM:>(j  to  the  city),  and  lightod  with 
gM;  while  ilie  housi^  luid  ahopi^  Are  as  subatantial  and  elegant  as  the 
gieiaeniUty  in  Iiondon.  Most  of  tlie  hout^es  Mid  buildinga  aro  built  of 
iBtiditone,  which  giveo  them  an  air  of  substantiality  and  elegance. 
'HiCTE'  is  &  peculiarity  about  Sydney  and  IMelUiurne  (tlie  latter  more 
eapeciitlly)  with  regard  to  ilie  buildings:  for  iniftance^  there  wiU  be  a 
luuidfloaie  atone  edifice — perbap«  one  of  the  Yamhi — which  w  ouM  l»e  an 
omunent  to  Ixindou^  and  next  to  it  a  little  wooden  houee  or  dilapidated 
flhed;  then  a  row  of  fine  ehopa  or  houses,  and  perchance  a  garden  or  two 
9tru£ghag  for  exiBtcnco;  and  then  more  wooden  houaes  or  ihedfl.  But 
this  appe»7ance  is  nipidly  declining  before  the  giant  fttrldeo  of  commeroe. 
Very  few  of  the  houaeii  are  built  in  consonajice  with  the  climate.  Tbe 
nujority  of  tbe  superior  onefi  are  fitted  up  with  co<lar^  which  gives  them 
a  handftome  appeanuice.  Moat  articles  of  furniture  are  mtule  of  this 
wood;  which  is  an  exceUent  and  clieap  8ub;sUtute  for  mahogany.  Tbe 
warehomia«  are  nmneroua  and  coimntHliouB.  With  the  ejtoeption  of  the 
bank*,  Goveronient  bouse,  and  an  elegant  protectant  cathedral,  in  the 
oourw  of  erection  ^the  first  atone  of  which  waa^  Iriidj  I  believe,  fourteen 

Cs  ago, — io  much  for  the  energy  of  the  people!),  1116112  are  very  few 
dingfl  worthy  of  note." 


FORMULA  FOR  SETTING  OUT  EGG-SHAPED 
BEWEliS. 

SiB — ^Two  things  appear  to  me  nn  proven  by  the  ilirteu^ision  of 
QuesUoDB  relative  U)  the  drainage  and  Hewerage  of  towns — viz., 
tiiat  all  (be  main  sewers  Hhoidd  be  brick*  and  that  their  ci-o^s 
section  shoidd  lie  *'egg-H)uipe«l"  the  luch  and  invert,  being 
ocninected  by  a  cii^cle  taiigeiit  U>  bi>th.  It  may  be  uneful  to  nome 
of  your  readers,  to  know  how  the  radius  of  thia  circle  can  be 
found. 

If  the  circle  which  forma  the  invert  toncbos  the  circle  forming 
the  arch,   then  if  a  =  rad.  of  the  arch,  and  6  =  rad.  of  the 


inverti 


a*  -I-  ab 


=:  rad.  of  the  circle  tangential  to  Vjotlu 


a  —  b 

If  the  circles  forming  the  arch  aufl  invert  either  do  not  touch 
or  intersect,  then  putting  c  :=  the  distjince  of  the  centimes  apart, 

z=  rad.  of  the  tangential  circle. 


2a  —  26 

February  U,  1854. 


WiixiAM  T.  Matikr,  C.E, 


INSTITUTION    OF  CIVIL   ENGINEERa 

Jan,  31.^A«J£8  Slkpson,  C.E.»  Preaidont,  in  the  Ohau*. 
On  reading  the  Minutes  of  Difl<niBfiion  of  the  meeting  of  January  Sith, 


I 

^^-^^♦....♦,i.,.  ix'.^^  directed  to  tbe  atatement  of  the  experiments  recently  marie 
^^■it  <JQ  the  quantity  of  water  diRcharged  through  a  ''pot-pipe^  " 

^^b>t  -^  diiimeter  {autt  p^  77);  for  while,   on  tlie  one  hand,    tho 

rtAului  ifi  the  exi>eriraent  ^utficiently  conKriui^i  the  areuracy  of  the 
formulfle  of  Du  Buat,  Eytelwein»  Snieaton^  F^rtmy,  Hawksley,  and  other 
iti  -,  and  ae  decidt-dly  tuiilnwlieUMl  the  rtMult^  published  in  the 

^j"  ttmanatitig  fri»iu  tlit  lk)\ird  of  Healthy  theae  reaultK, 
rit>»*  Ljj<  ir  r>,n,  differed  too  eouwideralily  from  otht^r  cousiHtent  contiusioxis 
to  be  fully  relied  upon^  and  it  wai}  therefore  desirable  that  ihia  experi- 


ment should  not  be  taken  as  a  datum  upon  which  to  found  any  hych^uHc 
law  for  the  determination  of  the  quantity  of  water  which  might  be  trans- 
mitted through  tubes.  For  thia  purpoac,  indeed,  the  cited  experiment 
oiuat  be  deemed  unsatiafaetory;  because  pot-pipes  were  never  of  uniform 
or  exact  djameterj—  inclinations  were  always  more  or  less  vaguely 
stated,  joints  were  seldom  aound,  and  when  the  discharge  was  Into  fm 
apacsc,  the  differential  level  waa  rarely  aatiafaetorily  afforded.  Mtire- 
over  thia  experiment  itaelf  was  in  aome  resj^iects  contradicted  by  very 
carefully  conduut*jd  experiments,  made  by  Monsieur  Couplet,  at  Ver» 
sallleB,  on  a  pipe  18  Inches  in  diameter^  the  re^ulta  of  which  wore 
oxtremtdy  eon^istent  with  the  mathematical  determinationa  auoce&afully 
resorted  to  by  all  practical  hydraulic  enj^neers.  The  experiment  by 
Monaieur  Couplet  waa  made  on  a  pi{>e  of  4ri,'200  inches  long  and  18 
inches  diiuneter,  Uie  motive  head  waa  145  inches  (ail  French  mensnrefl), 
tlio  cidcuhtted  velocity  was  404  inches,  while  the  obeerved  velocity  wis 
Sl>|  inches,  differing  from  Uie  velocity  calculated  from  estabLtsbed 
foriDuiw  rmly  about  3  per  cent*  It  waa  also  contended  to  be  extremdy 
undesirable  that  centralis eil  authorities  should  continue  to  cxiat,  tm  it 
was  unifonidy  found  that  these  authoritiea  did  great  mischief  by  the 
wide  diaaemination  of  errora,  apparently  under  Qovemnient  influence, 
and  by  the  oonsequent  reprsMioii  of  scientific  and  practical  improrve- 
ments. 

The  Paper  read  wss  "On  Macadumisid  Roadt,  for  the  Stress  of 
Tmttuit,"'  by  J.  PiooTT  Smith,  Aasoc,  Inst.  C.E. 

ITie  lengthened  experience  of  tlie  author,  as  aunreyor  to  the  corpora- 
tion of  Eirmingham,  having  under  hia  charge  about  150  milea  of  street 
road  and  60  mQea  of  turnpike  road,  enabled  him  to  t'xpreas  coiiiident 
opinions  on  the  compaiative  coat,  durability,  ajid  general  qualities  of 
paving  and  of  broken  atone,  for  roads  and  even  for  atreeU,  aubjeot  to  a 
conaiderablle  amount  of  heavy  tniffiic.  The  parties  chiefly  interested  in 
having  good  roads  were  ahown  to  be  the  ownera  of  carriages  and  horses, 
and  the  latepavers,  at  whose  expense  the  road.H  were  originally  con- 
atructed  and  sxib<iequently  maintained.  For  lioth  these  claases,  *'eiieap 
roads"  ^/.r*.,  those  of  small  firet-coet)  were  oontendod,  generally,  to  be 
the  deareat;  horse- power  being  uaeleealy  expended,  oarriagea  deatmyed, 
and  ooiuitant  repain  to  the  sui^uie  of  the  road  being  necessitated.  Any 
undue  inorease  of  tractive  power  was  shown  to  fall  indirectly  on  aJl 
who  purchased  any  commodities  conveyed  through  tlie  streets,  and  the 
annoyances  and  hindrances  to  oommorce  arising  fmm  ill-paved  or  ill- kept, 
muddy,  dirty,  and  noisy  streets,  were  patent  to  all<  The  necessity  was 
til  once  deduced  for  having  the  roads  and  atreets  ao  constructed,  that  the 
auHi'ace  should  be  firm,  even,  and  nnooth  without  being  ahppery,  and  be 
free  from  mud,  duat,  or  loose  atones.  To  attain  this,  the  foundation 
should  be  of  iimi  material,  well  consolidated,  and  perfectly  drained;  then 
covered  with  atones  broken  to  uniform  diroenalons,  well  niked  in  and  fixed 
by  a  binding  compoaition  of  grit,  collected  during  wet  weather  by 
\Vh  *"  -^V'-  q weeping  machine  and  preserved  for  the  purpoae,  lliis 
bit  I  regulariy  laid  on,  and  watered,  if  in  dry  weather,  would, 

in  ^>  ugbfarea,  conaoHrUte  tlie  new  metal  in  a  few  hours,  p«s 

aerviog  the  sharp  angles  of  tlie  Atones,  which  assumed  all  the  regulariy 
of  a  well- hud  pavement,  with  a  considerable  saving  of  material  and  a 
firmer  crust  tlian  by  tlie  ordinary  method  of  allowing  the  vehicle  to  pasM 
for  many  days  over  tlie  uncovered  surface  of  the  new  atones,  ^nding  off 
tbe  nugl'^8,  with  a  deafening  noise,  and  fomiing  duat  or  muo^  to  be  cau*- 
ricfl  on  to  tlie  footpaths  and  into  the  liouses  and  abopa. 

Inatancea  were  given  of  the  advantages  of  this  ayatem,  of  using  ^e 
grit  for  binding,  w-hieh  should  however  be  that  collected  by  the  sweeping 
machinea,  and  not  mtsre  slimy  mud,  A  street  in  Birmingham,  subjeci. 
to  great  traffic,  had  lieen  thus  perfectly  made  and  eonaoHdated  in  five 
day  a,  whereas,  under  the  onlinary  ^stem,  three  months  would  have 
been  required  to  produce  the  aame  effect.  The  re|iairs  were  capable  of 
being  effected  at  any  period  of  the  year;  under  no  circumatanoea  were 
the  street  aurfacea  permitte*!  tti  be  worn  down,  and  they  were  never 
(rtopped,  iva  W!w  the  c,%i*e  for  hfling  ami  repaying, 

llulea  were  then  given  for  keeping  the  surface  in  perfect  travelling 
order,  for  picking  off  oil  loose  materiali,  for  sweeping  and  never  acraping, 
for  preserving  tlje  profile  of  the  Hur^»oe  and  getting  rid  of  all  lodged 
water,  for  light  watering  in  du«ty  weatlier,  and  h^Lvy  watering  when 
there  waa  atlliesive  mud  that  could  not  be  otherwise  remove<l  by  the  long 
brushes  of  Whitwortha  aweepiug-miurhines,  which  were  contended  to 
be  indiMpc usable  for  keeping  ro»rla  and  atreets  in  good  repair,  and  for 
preventing  the  uutHances  of  mud  an*!  duet. 

The  HVKtem  employed  in  Loudon,  of  heavy  watering  witliout  removing 
the  mud;  or  of  scraping  and  of  hand -sweeping  and  lifting  by  shovels  Into 
carta,  wss  ahown  to  be  bad  and  expensive.  The  loss  of  speed,  and  the 
extra  power  required  to  be  exerted  by  horses  dniwing  carriagea  over 
street  surfaces  in  the  state  of  those  in  London,  were  shown  to  be  as 
much  na  '15  per  cent,  aa  compared  with  the  work  done  in  Birmingham. 
The  employment  of  a  better  ayatem,  ct>mbine'l  with  tlie  use  of  the 
sweeping- machines,  hjwi  been  productive  at  Binningham  of  an  economy 
of  nearly  otie-third  of  the  luatcrials  employed  for  the  construction  ami 
repairs  of  the  streets  and  roa^la. 

Inatanoea  were  given  of  the  actual  resulta  of  the  system  of  waahing 
and  sweeping  parts  of  the  Quadrant,  Regent- street,  where  the  method 
had  lieen  aatidfactarily  proved  to  have  produced  superior  effecti;    but 


lid 
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prejuJictt  had  induce<l  Dbstmaio  adherence  k»  the  old  flyHteni,  to  the 
tutnoyance  of  the  public  aiid  with  the  derision  of  all  foreigner»  who 
viarted  the  iiietropoliB.  The  actual  state  of  ail  the  leading  thorough- 
fures  ootiid  vouch  for  the  juatioe  of  the  criticism  on  the  present 
tnotropoiitau  syBtem. 

The  greatedt  amount  of  wear  and  tear  of  macadamiBCil  street  surface, 
in  BirminghjUD,  waa  shown  to  be  four  inche*  pt*r  annum ;  the  avemge 
might  be  therefore  taken  at  two  inche*?; — ^he  coat  of  maintenance  wiia 
fourpauoe  ptT  siupcj-ficial  yard,  and  that  of  watering  and  cleanaing  waa 
twopence,  giving  a  total  of  sixpence  per  yard  per  annunu  Paving  oost 
fifteen  shillings  per  yar'!,  it  required  to  be  renewed  once  in  j&fteen  years, 
and  the  cleansing^  cost  abjut  hal^enny  per  yard.  Paving  was,  therefore, 
evidently  about  double  03  expensive  as  macodnmising,  at  Binrunjt^ham. 
It  was  therefore  contended,  that  manmiaminod  roads  and  irtreet  HurfaceA, 
if  pmperly  constructed  ajid  carefully  managod^  well  water- cleanse*!  for 
mud  and  watered  for  dust,  brushed  or  swept  by  machinery,  mjuntuined 
with  an  uniform  surface,  and  not  permitted  to  become  degraded,  were 
well  adapted  for  towns  and  cities  of  average  traffic,  and  for  maiay 
localities  in  and  around  the  metropolis. 

Feb,  7.— In  the  discussion  upon  the  above  Paper,  numerous  details 
were  given  of  the  comparative  prices  of  the  materials  in  the  oountry  and 
in  the  metropolis, —the  methwl  of  laying  them  down, — the  successive 
employment  of  set  paving  stoni^a  in  large  thoroughfares,  then  in  loss 
freijuented  st.rcetH,  and  ultimately  breaking  them  up  for  macadamising; 
thus  giving  the  iirnt^ rials  an  almost  untimited  duration.  The  use  of  the 
grit,  as  coUectod  by  the  sweeping  madiin^,  was  admitted  to  be  adv^n- 
tagooUB  for  binding  tbe  metalling  quickly,  and  preventing  the  abrasion 
of  the  angles  of  the  stones.  It  was  howtrver  shown,  tliat  the  traffic  of 
country  towns  was  so  vastly  inferior,  in  amount  and  weight,  to  tliat  of 
tlie  metropolis,  especially  since  the  intr»jduction  of  the  heavy  railway 
a&d  other  vans,  travelling  at  considerable  speed  upon  comparatively 
narrow  wheels,  that  a  system  of  forming  streeta  or  roadfl  which  would 
endure  well  in  one  case  was  not  appH cable  for  another,  and  hence  the 
present  biidi  condition  of  Parliament- atreet  and  otlier  strccJ-s  which  ha*! 
been  macadamised,  and  which  it  was  contended  could  only  be  main- 
tjuned,  e%'en  in  their  present  state,  at  a  cost  greatly  exceeding  tliat  of 
the  paved  streets  of  the  city. 

The  Paper  rea*l  was  a  *'  Df script  ion  of  the  Navigation  and  Prafnn{/c 
Worki  rtctnily  ej'eeuied  on  titt  Tidal  poi-tion  0/  thi  Rif^er  Lta.^  By 
N.  B&AADMOfif,  M.  Inst.  C.B. 

The  finrt  part  contained  a  general  deaoripUon  of  the  ancient  navigation 
of  the  River  Lea,  and  of  the  gradual  improvements  intrwluced  into 
the  dam  of  barges  frequenting  it,  and  the  burthens  carried  by  them. 
Allusion  WfljB  made  to  tlie  difhculties  and  continual  delays  which  had 
prevailed,  up  to  a  very  recent  period,  iii  the  tidal  portion,  forming  the 
jttncUon  with  Bow  Creek  ana  the  Thames  at  Limehouse;  difficulties 
which  were  aggravated  by  the  navigation  being  the  common  supply  for 
five  tidid  mills.  Tlie  new  works  consisted  of  stop-gates  across  Liie  nuiin 
ohaiiuel  of  the  Le4%,  near  Old  Ford  Lock,  establish eil  for  preventing  the 
water  from  being  ilrawu  down  by  the  tidal  mills  to  the  eastward;  aljo 
a  lock  for  a  similar  purpose  and  to  pass  barges  on  St.  Thomas  s  Creek^ 
near  Bow  Bridge;  and  a  new  overfall,  to  pass  surplus  water  to  the 
Tliree  Milla, 

Three  large  fioodgi^tes,  each  18  feet  in  width,  were  constructed  near 
Four  Millls,  with  a  new  tidal  lock,  atljaoent  to  the  spot,  in  order  to 
ptM  vessels  into  Bow^  Creek;  the  ancient  system  being  to  pass  craft  by 
ft  single  pair  of  gates,  only  available  by  drawing  down  tlie  head  water, 
ani  frequently  during  neap  tides,  the  water  did  not  rise  high  enough  to 
enai>le  the  g-<i.tes  to  l>e  opened  at  all. 

The  remaining  new  works  oonsisbe«l  of  a  lock  at  the  east  end  of  the 
Limehouse  cut^  to  retain  the  water  w  hen,  in  consequence  of  floodjs,  the 
firuxoley  flood^ktes  were  required  to  be  open€f<l;  the  lock  bdng  of  such 
a  width  as  to  allow  vessels  of  21  feet  beam  to  enter  the  cut;  the  former 
lock  being  only  capable  of  admitting  IjargcB  of  13  ft.  ti  in.  beam. 

In  consequence  of  the  trea^^herous  nature  of  the  material  at  the 
Bromley  end  of  tlie  Limehouse  cut,  it  was  necessary  to  re-excavate  the 
cut,— to  give  flattt^r  slopeft,  and  also  to  build  retaining  walls  of  Ketitifih 
rag,  for  the  towing  path. 

The  pafier  concluded  by  aHuding  to  other  oontiderable  works  which 
hail  been  recently  exenuuted  at  the  lower  ew\  of  the  navigation,  where  it 
formed  a  junction  with  the  Regent  s  Canal  basin,  thus  giving  aooeas  to 
Armstron-'  '  '  'ic  coal  lifts  and  cranes,  with  the  doi^k  convenienoea 
and  the  %   rc^>ently  eite<3uted  by  Mr.   W.   Ra^lford  for  the 

Regents  t -,  t ;piiny. 

Ffh.  14.— The  Paper  read  wm  "On  the  Princtptes  and  Ctrnjantdiim 
9/ Locks."    By  A»  d  HoebSj  Aasoc,  Inst.  CE. 

The  author's  oliject  waa  to  give  a  brief  review  of  the  meclianical  prin- 
ciples involved  in  the  construction  of  locks,  and  the  degree  of  stcurity 
liitberto  achieved  by  manufacturers.  Hie  paper  commenced  by  aaserting 
an  an  axiom,  that  tlie  highest  point  of  security  to  be  attaineii  in  the 
oonatruction  of  locks  must  consist  in  the  fact,  that  the  possibility  of 
picking  or  opening  them,  without  tlieir  true  keys,  should  depend  en- 
tJn^  on  chance;  and  that  notwitlistandiug  the  immense  variety  of  locks 
dfiftdy  inirented^  there  wera  really  but  three  abflolutely  distinct  princi- 


ples involved  in  their  construction, — so  claased  without  rafcrenoe  to  datcf 
and  for  convenienoe  of  description. 

Tlie  first  principle  included  all  locks  having  a  tenes  of  fixed  ohftne- 
tions,  or  wards,  in  and  about  the  key- hole,  to  prevent  any  isatntmeDt 
except  the  key  being  turned  in  the  lock;  this  principle  waa  shown  to  be 
inefficient,  however  oocnpUoaied  ibe  construction  might  b«,  as  the  wards 
themselvefl  afforded  the  means  of  asoertaining  the  form  of  Jtey  requited 
to  jmn  the  look. 

The  second  principtlc  was  that  of  the  letter,  or  pu2zle  lock,  whid 
appeared  to  carry  out  the  principle  or  doctrine  of  chance,  to  the  fullast 
possible  extent.  But  in  tnis  caae,  also,  a  method  was  shown  by  v^hu  *i 
the  lock  could  be  opened  as  easily  as  in  the  former;  proving,  limi  liic 
inventor  of  that  class  of  lock  had  failefl  to  accomplish  the  obj(?ct  of 
pnyiucing  a  fastening  whose  seourity  was  dependent  only  on  mere 
chance. 

The  thinl  principle,  or  last  olaas  of  locks,  included  all  those  pcviBessing 
a  series  of  moveable  pieces  oaUed  slides,  pins,  tumblers,  &c.,  placed 
within  the  case  of  the  lock,  and  which  pieces  must  be  opemted  upon 
and  moved  into  certain  given  positions,  by  a  key,  before  the  bolt  could 
he  shot.  Tliis  principle  wiiA  illustrated  by  descrifitions  of  the  Egrptian 
lock,  the  Brauiidi  lock,  the  inventions  of  Barron  SLud  of  UiSi,  thr 
Detector  of  Mitchell  and  Lawton,  and  the  later  improvements  of  Chnhb 
and  of  Cotteriil  (of  Bimungham)  and  othera.  AUuaion  was  then  made 
to  the  great  reliance  which  until  recently  had  been  phtced  on  these  looks^ 
and  an  explanatiim  was  given  of  the  principle  on  which  all  looks  of  thtt 
description  could  be  as  easily  picked  as  their  predecessors. 

The  author  then  commented  on  the  necessity  of  devising  tiome  simple 
and  effective  means  by  which  the  defect,  common  to  all  the  above  k«<4*, 
might  he  remedied  without  adding  materially  to  the  cost.  Tbus  dtsm* 
deratum  he  had  endeavoured  to  secure  by  the  introciuction  of  what  was 
called  a  moveable  stump,  which  projection,  instead  of  being  riveted  into 
the  bolt,  wa«  fixetl  to  a  piece,  mox-ing  upon  a  centre  or  pin  at  tlie  back 
of  the  holt,  Ttie  actiou  of  that  piece  was  such  as  to  render  it  impossible 
to  asctjrtain  the  true  position  of  the  tumblers,  for  on  any  prr^f-ure 
l>eing  applietl  to  the  lock  for  that  purpose,  the  stump  by  ita  ui  'n  s 
locked  the  bfdt  and  left  the  tumblers  at  perfect  liberty.  The  :u»fJ»i>r 
stated  hie  conviction,  that  this  appaiiifntly  .slight  alteration  renden-l  1*. 
impossible  to  open  such  a  lock,  except  by  the  mere  chance  ^^  ■■^'■<  >  :  r  ► 
of  a  key  fitting  it;  there  being  no  possible  means  of  ascer> 
form  of  key  requisite  to  open  it  surreptitiously.     Binoe  the  in  n 

of  this  lock,  several  attempts  had  been  made  to  produce  the  mkia^  rv»uit 
without  actually  copying  the  original,  but  with  very  little  sucoess. 

An  ailditional  principle  of  security,  devised  in  America,  was  then 
pointetl  out,  in  the  celebrated  perrautating  bank  lock,  invented  1  by 
Robert  Newell,  of  the  firm  of  Day  and  Newell  ^New  York),  nf  whici 
invention  Mr,  Hohbs  was  the  proprietor  in  this  oountry.  Previous  to 
the  introduction  of  that  system,  pcmmtating  keys  had  been  used,  but 
tlioy  ret^uired  that  the  lock  itself  slif^uld  be  altered,  to  suit  anv  s«w 
a<lju8tinent  of  the  hits  of  tlie  key,  whereiis,  in  tlie  American  lock^  thd 
key  alone  Iwing  altered,  prixiucwi  by  its  own  action  the  corrcsptmtJir!  ; 
arrangement  in  tlio  lock;  by  this  ingenious  contrivance,  the  parson  u.-li.  ■ 
the  lock  became  his  own  lock- maker,  and  waji  abhi  to  render  the  key 
useless  to  any  oUier  person,  by  a  simple  cliange  in  the  bits  after  locking 
the  door.  Such  locks,  whose  numbers  of  penmitations  varied  froiii 
720  to  4  79,001, iUlO,  according  to  the  number  of  bits  in  the  key,  wvrs 
intended  principally  for  strong  rooms  of  banks,  and  other  eBtaliliahmenla 
where  hwge  amounts  of  property  were  deposited  ;  they  were  tliercfore  oni^ 
paratively  expensive,  and  were  neceenmly  of  larger  size  than  Vifc* 
required  for  ordinary  use. 

Iti  conclui^ioH,  it  vfvs  remarked  that  questions  would  continually 
arise,  as  to  the  violability  or  inviolability  of  parti tfular  locks  and 
especially  of  new  inventions.  Tlie  author,  however,  claimed  to  liavo 
estal>lished  that  any  new  modification  or  armngement  of  the  parts  of 
locks,  which  ilid  not  affect  the  principle  of  conHtruction,  oould  have  ns; 
particular  claim  bo  st^curity,  or  conversely,  that  if  it  could  be  showB^ 
that  any  lock  was  constructed  on  a  principle  not  hitherto  violated^ 
might  be  deemed  secure,  hut  cciiainly  not  uuIeMi  such  a  claim  oould 
made  good.  In  respect  to  Uie  locks  alluded  to  in  the  paper,  the  aui 
justifi^  his  statements  by  the  two  facts, — ^tliat  he  hii  not  only  elm 
dated  the  principles  on  which  idl  such  locks  might  be  picked,  biit  " 
he  had  actuidly  jHirfumicd  all  Hjat  had  been  descritied.  Finally,  a  hope 
waa  oxpresstwl,  tlh-vt  whatt^ver  hiul  Injcn  done  and  said  to  enlij^ht**!!  tite 
public  as  to  the  inaecqrity  of  many  locks  now  in  use  iTist«<ciiiI 
any  unpl^uant  personal  feelings,  would  stimulate  lock  inant< 
produce  what  was  really  required— viz.,  secure  looks,  adaj..^  m  u.  sui 
purposes,  of  good  workmanship,  and  at  a  moderate  price. 

feh.  21. — Tlie  evening  was  di?votf:d  to  the  IHscusvion  on  !^fr.  A.  C. 
Hobl?«*  Paper*  A  succinct  dewtTiplion  was  giv^en  of  the  \^^ous  recent 
modifications  generally  introduced  by  makers  of  looks,  and  it  was  argued 
tliat  most  of  them  wt^re  simply  alterations  of  form,  without  materia " 
addinij'  to  the  security.  An  exception  might  perhaps  be  made  in  fiivi 
of  Mr.  Ileuison'K  lock,  which  was  so  constructed  tbii  the  bolt  was 
by  tuniing  a  handle,  without  the  intervention  of  a  key,  which,  in 
was  ofdy  used  for  placing  the  tumblers  m  a  proper  position  to  allow 
bolt  to  be  withdrawn  or  uidocked  by  the  handle,— the  keyhole 
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]Bi|s4  oloMd  dnrinf  the  passage  of  the  bolt;  the  key  might  tliercfope  be 
Always  retained  lii  the  poa«e9«ion  of  one  peraon,  whiUt  the  look  wuKi  be 
cifMed  hv  Tiny  "ulioriiiiiAte^— Uiis  wu  unpcnrtaiit  in  bftoks  &nd  other 
similar  •  •  nU, 

The  I  ihe  bolti  being  thot  bj  a  handle  wm  not  new,  but  the 

ruexiis  were  admitted  to  po«i»e^  novelty* 
riaw'«  electro- ma^natiu  lock  n«>w  exliibiting  at  the    Poly- 
.  .    ,ttition  was  expUinerl,  but  was  admitted  not  h«  applicable  ta 
I  the  orthuiiry  naet^  for  locks. 

^-Tlie  priacipfe  of  Mr.  Cotterill'i  "Patent  Climax  Detector  Lock"*  ws£ 
llien  exainin«<l.  and  it  wan  ihown  to  be  entirelj  ba«ed  upon  the  Bramah 
lock^  but  was  less  sectuv  in  its  arrangement^  toasmucb  as  the  form  of 
the  key  admitted  of  so  little  variation  in  tlie  depth  of  i '  ^  ibr 

mofiDd^  Ihe  slules,  that  a  lock  havinj^  six  slides  might  b  the 

ond  pnMturo  of  a  piece  of  §oft  wootl,  and  that  any  lock  on  in*.  |i  imiple^ 
mtk  any  number  of  slide«,   could  be  ttuuly  picked   by  the  preworo 


tnd 

I 


It  was  expUined,  tliat  the  American  permutatin^  lock,  which  had 
been  bo  fully  described  in  the  paper^  was  not  intended  for  oniinary 
dotneetio  purposes,  but  for  hanks  and  establiAhmenta  requirins^  extreme 
pvtteaiilious  (or  security,  and  that  the  chief  object  in  tlie  introduction  of 
Hobba*  moveable  stump  or  protector  look  was  to  supply  a  secure  lock  at 
m  modevale  price. 

In  the  course  of  manufacturing,  as  might  be  uaturaUy  suppoffed,  the 
weak  points  of  this  lock  ha4l  not  escaped  detection,  and  it  wa«  soon  liiflr 
oorcved,  that  alUiousifh  the  principle  was  correct  sa  long  as  the  stump 
fcmaiiied  moveable,  if  by  any  means  the  stump  could  be  held  fsist,  tlie 
lock  became  one  of  the  onlinary  tumbler  lockn,  and  was  as  etaWy  picked 
m§  the  others.  For  instance^,  in  a  till  or  drawer  lock,  where  the  keyhole 
was  parallel  to  the  lM>lt,  it  waa  eaj»y,  by  the  insertitm  of  a  pieaj  of  watch- 
spring  beneatli  the  lovk,  to  catch  ;uid  hoM  tlie  stump,  and  to  open  the 
lock.  Hiis  howevi  r  was  readily  preveuteii  by  the  insertion  of  a  tongue 
ils  the  back  plate,  fitting  into  a  correj»ponding  groove  in  the  back  of  the 
bolt,  ibus  cutting  off  all  acoees  to  the  moveable  piece  under  the  l)olt; 
and  further,  to  preclude  access  to  the  stump  itaelf,  a  piec^  of  steel  was 
lireted  inuy  the  front  ptate,  reaching  throogb  the  ttmibkra  into  a  groove 
in  the  IkiU,  thus  placing  an  ^^ffectual  barrier  between  the  keyhole  untl 
tlw*  -tinv,,,  WhI.  rf...a.»  dUgbt  additionfl,  which  were  now  iutroiiuced,  it 
w  ks  constructed  on  the  principle  of  the  moveable 

Sii  r>3d  secure. 

It  ¥t-a^  tiUuwiif  tliat  Air.  Goater,  who  was  connecte<l  with  the  establish' 
it  of  Mr.  Chubb,  h*l  suceeodetl  very  ingenioiwly  in  picking  three  of 
Hobbs*  till  lockii  by  the  means  which  had  been  described,  tliose  locks 
however  not  having'  the  additional  for  secuiity  which  had  been  alluded  to. 
lliis  opening  of  these  looks  was  admitted  to  be  perfectly  leu:itimate, 
sliowing  stigbt  delects  in  the  details  of  construction,  but  deinonslrating 
tlie  correctiie«s  of  the  principle;  and  it  was  argucfl,  thiU  it  vam  only  by 
such  means  the  manufacture  of  locks  could  be  testai  and  improvetl, — 
Uid*»fVI.  t)r^t  the  lock  rai^er»  were  greatly  indebted  to  Sir.  Hobba  for 
11  the  weak  points  of  the  locks  oonstruoterl  prior  to  1S5L 
facture  of  locks  in  this  meclianical  country  ha<l  hitherto 
J  :.  .1.  ^,.  1  .  TTYanner,  and  with  the  most  primitive  tools, 
on  and  insecure  hxjks  was  incredibly  low, 
lion  was  much  too  high  to  introduce  them 
into  genemJ  use.  It  was  tiierefore  the  object  of  Mr.  Hobbs,  by  the  em- 
plnrm'mt  "f  good  machinery,  to  profiuce  locks  of  tmifomily  correct  con* 
St '  >iound  principles,  ami  at  such  a  mo<lifie4i  ncvle  of  prices,  as 

Wi  their  general  adoption;  being  assured,  that  whoever  mi ^ht 

ha  Tat  iMiiKer^  tlie  most  secure  locks  at  the  lowest  price  would  eventually 
take  the  kad  with  the  public. 


KOTES  OF  THE  MaifTH* 

'Kofjojw//  Central  Cotiege  of  DtJtigrt,  North  Stnff'ttrd^hirv. — Tlie 
fleslgri  f»>r  this  butbiiiig  in  by  Mr.  l{i>biBs<>n,  uf  Widverluijuptiiii, 
itnd  wj«  fteled^l  from  a  nmnher  aiibmitteil  m  comj»etitiriu.  The 
»iy*le  Is  the  U^vivcfl  Italian.  It  lias  aii  tn'naineiitAl  centre, 
fimiked  by  (-:  -  i  :  .^  wings.  The  tj^nilre  hium  niaticated  base- 
nieiit,  3Ui»|K  vde  of  the  Corinthian  nnler,  \nth  detacli(Kl 

Ct»("'-*-    ■  wiuditWH:  the  whole  is  aurmouute^l   by  n 

g^i  '  matic;il  of  tbo  rmiou  of  the  tiue  artM*    The 

gi  ,„  ..,  ,.  .  .  ,.„-  an  entrfince-btjJlj  serving  aa  a  stjitiie  gal- 
Jery^  iiad  having  on  one  sitle  a  large  room  fur  a  muiieiini  of  ixittery, 
and  oa  the  other  a  fiimilaj  one  for  the  purjiose  of  it  libriiry.  At 
tJEie  extrem*^  end  of  this  hull  i»  the  k*ctui^  theatre,  capuhle  of 
ji^'cofumodating  frv>iu  230  to  IMM}  studenta^  wnth  lecturers*  rcx»m» 
&€L  ailjpiniug.  The  reuiainiler  uf  tlie  giMiind-l5oor  it*  ocenpied  by 
the  kbnmtory — a  ri.»om  for  Uie  atudy  of  technical  cL-iscies,  more 
^^  ^r  those  of  ca.««ting  in  metal  and  firing  of  jHittery— and 

a  uiiuao  and  oiht^e  for  attinnlmt.     The  upper  floor  isi 

pnn.  ijjrdiy  ocainied  by  the  hvr^'e  stndio,  which  Ih  divided  hj 
moana  of  movcaOle  i>artitionB  iiito  three  com|>artmentq,  for  the 


painting,  drawing,  and  life  classes  of  the  students.  When  these 
partitions  are  removed  it  will  form  an  additional  room  for  the 
exhibition  of  workn  of  art,  or  for  lectures,  &c.;  adjoining  thia 
room  are  others  devoted  to  ladies*  and  genUemeu'n  private  clkaBes, 
head-master^s  sturlio,  and  a  rt:M>m  for  the  study  of  anat4)my. 

^euj  and  Repaired  Cfiurche^, — The  Incorporated  Society  have 
made  grants  of  money  in  aid  of  the  following  cdyjects:— Building 
churches  at  Wrightington,  near  Chorley:  Cni^ybyther,  near 
Kuightoii;  Halae  Town,  in  the  pjirish  of  St.  fves,  Cornwall; 
Pinfildj  near  Rix^hdale;  Penybontfawr,  near  Oswestry;  the  new 
district  of  St.  Jame^,  PlyTnouth?  Aberystwitb;  liangley  Biirrell, 
near  Chippenham;  and  Portsea;  reboilding  tiie  parifih  chureheH 
of  LlandygwTdti,  near  Newcastle  Emlyii;  Lbuiddarog,  iieitr 
Lhinelly;  an(i  Shrewton,  near  Devize'*;  enlai-ging  &c.,  the 
ehm-ches  at  Tisbnry,  near  Hindon;  Much  De^vchnreh,  near 
Ross;  Wivenhoe,  near  Colchester;  and  St  Mary,  Prin4^*-ruad, 
liamlxith.  The  commfttee  ali**j  increaseti  grants  formerly  made 
for  re-arranging  the  seats  in  the  church  at  Liannor,  near  Pwllheli; 
and  rebuilding  the  church  at  Ttingwood,  Hanta,  nnder  the 
sjiediil  circumstances  rejjrenent-ed. 

Congrcgathnal  Chapels. — In  March  last,  a  society  was  formed, 
entitle*!  "  the  English  Congregational  Chapel-Building  Sodpty/' 
for  the  ptirpose  of  erectiaig  5<1  chapels  In  various  pirtj^  of  Englan^l, 
in  live  years.  Various  architects  who  had  liiul  ex^wrience  in 
chfij>el-bnilding  wei-e  invited  to  send  in  designs  for  mndel  diapeln, 
and  out  of  ab<iut  eighteen  reeeiverl,  the  eonmiittee  have  selected 
five  as  most  in  aceonlance  with  their  views.  The  designs  selectetl 
were  by  the  following  architects: — One  set  of  Gotliic  and  one  s«?t 
of  chi3.sic  designs,  with  several  elevations  a<lapt.e<i  ttj  the  mume 

Slans,  by  Mr,  Andrew  Trinien,  of  Lctudon;  <>ne  »et  of  CTotluc 
eiiigns,  by  Messrs.  Foster  and  Wood,  of  Brintol;  one  set  of 
Italian  designs,  by  Me^isrs.  BifOrike  and  Lovatt,  of  Wolverhamp* 
ton;  and  one  set  of  Italian  deAigns,  by  Mr.  T.  Oliver,  jun.,  of 
Sunderland.  Tlte  ci^mmittee  have  also  commenced  the  erection 
of  a  chapel  in  Qii^^n's-square,  Brighton,  of  which  Mefisi-s.  Joseph 
James  and  Itaffles  Brown  are  the  architects.  The  whole  of  the 
chapels  ai*e  to  be  erected  by  voluntary  contributions,  and  there 
are  sevenil  donors  of  UXkV.  each.  The  treafsun^rs  are  Messrs. 
Joshua  Wilson,  Arthur  Morley,  and  Bice  Hopkins:  and  the 
secretary  h  the  Rev.  J,  C\  (jrallaway,  A^M*  A  similar  socie^ 
was  fomietl  in  L«indon,  five  yefu-a  ago,  itnd  it  ha^  aiiled  in  pK»- 
viding  sLxtt'en  chapels  in  the  metrof^cdis.  It  is  now  erecting  two 
large  chapela,  the  one  at  CVaven-hill,  Bii>swnter,  of  which  Mr. 
Trimen  is  nrchite.^t ;  ami  another  at  Bhickhwith,  llie  LaTh^Lshire 
Congi^egational  Chaf>el-Buililing  Society  is  engsigeil  t*j  aid  in 
supjdying  twenty  chapeU;  and  there  are  seve»*id  Hbenvl  contri- 
butors t«>  iu  fimib^,  including  Mr.  Hiuifieldj  M.P.,  o(»(>f)/.;  Mr, 
Kershaw,  MJ*.;  Mr.  Barnes,  M.P.;  and  other  gentlemen,  lOiHU, 
em?h. 

Architecture  in  Germany. — ^The  Grand  Duke  of  Weimar  ha^ 
laid  the  foimdation  for  the  chief  tow<?r  of  the  Warthurg,  which 
will  occupy  the  aiuue  place  where  anciently  bU^x]  the  centnil 
ti:)wer  which  surmounted  the  whole  extent  of  the  old  Burg,  antl 
separated  the  two  ct>urts. — The  Austrian  government  h«s  onlered 
the  complete  restoration  of  the  great  antique  Temple  of  Jtiirit**r, 
at  Spalatro.  The  plana  and  dmwings  for  tliis  work  are  by  M. 
Vincenz  And  He,  ai'diitectv 

The  Rotherhithe  Marjuhea. — ^The  Admimlty  report,  on  the  pro- 
poseil  Wellington  Docks,  t-o  be  cfjnstrm:ted  at  RtHherhithe,  on  the 
niiirsh  binds  adjoining  the  Greemvieli  railway,  is  td'  a  fa%'ourable 
character.  No  object  it  m  ii3  made  tfi  the  bill  us  regartls  its  effect 
on  the  navigtUion  of  the  river,  and  it  is  pointed  c.>nt  that,  as  the 
site  selectetl  is  low  aud  imwholesome  for  hoiise«,  the  conversion 
of  stich  a  dis^trict  int4>  docka  and  qu^iy,  besides  the  facility  it  would 
atibrd  to  tnaritime  cotnmerce,  must  prove  a  salntoiy  meiuiure  to 
the  metropolis. 

Comparative  Cost  of  Wooden  and  Iron  Built  Ships.  —  In  a 
i-ecently-isiiuetj  circular,  by  Mr.  James  Hi>ilg8on,  consulting 
engineer,  of  Liverpocd,  we  tiad  the  following  comparative  annujU 
cost  of  the  working  of  a  wooden  and  iron  alup  of  1CHK>  tons  each: 
— "Suppose  a  wtMiKlcn  ship  of  lOOU  tons  to  coat  1G,500/.,  or 
16/,  M.  per  ton;  then  nuppose  an  iron  flhip  to  cost.  13,5(KV.,  or 
13^,  U)#.  per  tfjn,  both  fitted  for  the  East,  we  have  the  following 
result:  Wood. — lR,5r>0^.  at  3  per  cent*  for  insurance,  495/.;  ditt(> 
at  3  per  cent,  for  depreciation^  S2oL;  ditto  at  5  per  c^mt.  for 
int^redt,  8^5^,^214.5/.;  deduct  l^'JOL — I'ML  Iron. — \'i/tOOt.  at 
3  per  cent  for  insurance^  4*!»0/,,  dittJi  at  2  per  cent,  for  deprt?cia- 
tion,  270/.;  ditto  at  5  per  cent,  for  mterest,  C7.3/.— 13.30/.;  dilTcr- 
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eiice  in  iivour  of  iron,  7931.  A  wooden  ship  of  1000  tons  trading 
ti»  the  East,  will  not  cariy  moi-e  than  1500  tons,  which,  at  5i.  per 
ton  for  the  voyage  out  and  home,  will  give  15(K)l.  while  an  iron 
»hip  of  ItXJO  touiij  built  from  the  same  externa!  Hues,  will  carry 
1800  U^ns,  which,  at  5/.  i>er  ton,  will  give  IHKmL;  deduct  7 500i., 
and  the  ditfereuee  'will  he  1500/,,  making  a  total  in  favour  of  an 
ii-on  ship  of  1000  tona  of  2295^,  In  the  above  statement,  it  will 
lie  »eeu  that  I  have  taken  the  lowest  estimated  cost  for  a  wooden 
ship,  and  also  the  lowest  depreciation  of  thesanie;  :md  asreffarda 
the  iron  ship,  I  have  now  mider  my  superintendence  three  lar^ 
shiym  for  one  gentleman,  of  nearly  irMXltfJua  each  (exclusive  of 
cithers,  one  of  which  is  27(-K.I  tonn,  old  meaanrement),  which  will 
coat  leas  than  13^.  i»er  ton,  so  that  the  above  case  is  under  rather 
Umn  over  rated  in  ^vour  of  iron  ships." 

Ericsson's  Cnlirrio  Engine, — After  bo  much  has  been  said,  and 
indeed  coutinuei»  to  be  aaid,  on  thii*  and  the  other  side  of  the 
Atlantic  respecting  Captain  Enc^on*a  engine,  a  few  word*  may 
ucit  be  out  of  place  on  a  cause  whi^h  will  ever  prevent  its  being 
commercially  iwefuh  Water  at  the  boiling  temiatiniture  eva[>o- 
iTttes  into  steam  of  aljout  I7t)0timea  the  volume  of  water,  and 
therefore,  if  one  had  to  pump  in  water  t<3  the  boiler  against  the 
steam  pressure,  the  loss  of  power,  excluding  friction,  would  be 
about  1  in  17 00.  At  a  tempei-atui^e  of  3:^4  J"*  Faki*.,  the  presaime 
in  the  boiler  would  be  about  i>Olk  to  the  square  inch,  and  the 
volume  of  steam  325  times  that  of  the  Witter.  Therefoi-e,  at  the 
avaihible  juv^ssure  of  DO  —  15  =:  75  Ik  to  the  inch,  the  force  lost 
by  the  pump  to  aupj^ly  wat^r  to  the  boiler  would  Ik^  1  out  of  325, 
leaving  3s!4  profitable  power.  Now,  at  the  tempemtut'e  of  3324°, 
a  volume  of  atmospheje  me.'i«uring  at  32^  Fahr.  1 000  cubic  feet 
would  he  exjjanded  to  about  H^)8  feet.  The  power  exi>ended 
therefore  on  the  feed-pump  would  be  { Jjl^^  part  of  the  power  of 
tUe  engine,  suppoHuig  it  wba  working  against  a  vacuum;  or  the 
useful  power  gene  lotted  by  the  heat  is  only  I'^^ths,  or  tiO  f>er  cent, 
of  the  power  employed  in  working  the  itjed-puuip  aiiove  it, 
where.aa  in  the  ateam-eugine  it  is  at  least  3:i4  times  as  much,  or 
32,400  per  cent  We  have  not  gone  closely  intu  the  calcidatitinH, 
but  enough  has  been  shown  to  c-mvince  any  tme  of  the  hopeless- 
ness of  emi>loyiug  air-engines  in  place  of  wteain,  ludess  a  size  of  a 
monstrous  character  is  used. — HeraptU!i«  JourmtL 

Consumption  of  Smoke. — The  principle  adopted  by  Messrs, 
•Tjunes  Uume  find  Co.^  of  the  Haymarket  Floui'  MilJs,  Edin- 
burgh, is  tlmt  of  obtaining  more  perfect  combusition  of  the  smoke, 
by  expjsing  it  to  an  extensive  heate<l  surfiice,  and  by  the  ailmis- 
Hion  liehind  thi8  hejited  sui'fai-'e  of  fresh  unconsumeil  aij',  which 
causes  its  ignition.  It  is  applied  U^  a  double-furnace  Cornish 
lioiler  of  an  engine  of  l>0-h<:>i'rte  power,  and  the  coals  used  are  all 
8cotch,  and  consist  of  one-third  dross  and  two-thinls  mixed  coal. 
At  the  full  her  end  of  eitch  funiace,  th*!  space  between  the  level 
of  tlie  bfu-s  ainl  the  roof  »»f  the  flue  is  divided  int4^>  ei^^dit  spaces  by 
teeven  brickn,  each  3ft.  Bin.  long,  4 inches  thick  at  the  Ix4t4>m^ 
jmd  |-inch  thick  at  the  top;  and  reaching  tc>  the  underside  of  the 
Ujiler,  so  tliat  they  vaiy  in  depth  or  height,  with  the  nwlius  of 
the  boiler-flue,  from  1 4  inches  in  the  centi-e  t^j  C  inches  at  the 
sides.  From  tlieir  iH>Hitiun  at  the  end  of  the  fumajce,  these  bricks 
^oon  attain  and  preserve  a  white  and  and  heat,  and  sepfinite  the 
smoke,  whicli  must  poiis  through  them  t*j  the  due.  The  fresh  air 
14  admitted  at  the  further  end  of  the  Jiah-iut^  inimerliately  under 
the  fumai-e,  by  an  air- valve  15  inche^^  by  5  inches,  which  is  very 
Mimrily  anil  rejwiily  worked  by  a  rinl  imder  the  birn,  kiTtiiuatiug 
witn  a  han<lle  just  imder  the  furnace-door.  Should  the  tlniught 
admit  of  it,  the  air-valve  can  remain  open,  or  it  may  be  opened 
only  when  crjaling.  The  apijuratus  h-'is  l*een  in  conNtaiit  use  lor 
t|ie  hist  six  mouths,  and  continues  to  give  entire  satistaction, 

Samting  Apparatuif  for  RaUways. — Mr,  J,  Beall,  of  Ethugham- 
place,  Cheahuut,  Herts,  has  {mtent^il  an  apparatus  for  depositing 
sifted  sand,  grit^  or  other  suitoble  material,  on  lines  of  railway, 
immeviiately  in  front  of  the  ilriving  wheels  of  a  locomotive  engine, 
in  Gises  where  the  mUs  are  s<!ippei-y,  or  the  steepness  of  tlie  ^I'a- 
dient  may  render  it  necesiisary  t4)  incn*4ise  the  biU?  of  the  drinng- 
wheels.  The  apparatus  is  sij  contrival,  by  mean*!  of  re,servoirB, 
valves,  and  tubes,  that  the  dejH>sitof  the  saml,  &c,  on  t!ie  mil  can 
be  regidated  in  any  quantity  that  may  V>e  requii-eiL  When  the 
mils  do  not  reqiure  sEiuding,  the  closing  of  a  valve  prevents  the 
dn>pping  of  the  sifte^l  sand,  Caises  often  occur  in  a  alipperj' 
state  uf  the  rails  with  a  heavy  train,  when  it  is  desirable  to 
inrrciise  the  hiu^  iii  the  driving  wheeK  and  pn>pel  the  train  for- 
wai'd  when  behind  time  or  in  danger  of  being  run  into  by  a  fast 
tmo. 


B£W  FATEKTS. 

PROVISIONAL  PB0TBC7nON«  GRANTED  rNDER  TH^  PATEJfT  UW 
AMENDiLENT   ACT. 


2SS0,  C.  Bowlej,  1 


Dattd  Oetofjer  11,  lUi, 


■  InpromMBti  is  llw 


SMS,  If.  Datui,  CloadMler-MniftrB, 
fibitKU  mftkiruilii  othar  thmi  ou  ftud  lieiDp.    (A  ooi>UQiuikatioD..i 

359fi,  O.  Bhrplienl,  King  WilLiAzuntTwt^IitiptnoTeimmte  in  the  coatkrudioa  «f  tmUnjtfn 

iMt'fi  yoctmher  14, 
36aS,  W.  Andei^mi,  Juxl,  aod  A  W.  Morphy,  UlAAgow—linpninauaito  i&  Dul  cLmt  «i 
oriiAmeutai  fkhrics  lunuUj  tenned  "  Ayntuie  wwed  urark.^ 

Dat«d  Ktmmbmr  Ifl. 
seeft,  A.  Owi«Ut,  PMi*— Iinprcrved  <wiipoii&ioo  for  carii^  diacnm  in  t)m  §sm  tt 

DfOgd  Xottmhrr  2S. 
S70T.  E.  Brign,  CaftleUm  Hilis,  near  HochdUU«^— ImprmrcniieiiiU  la  voa-ftaf  and  flMiO- 
Ckctitring  nuMd  ivila  lifanmii*  wid  in  maeliiaevy  ttiifiikiyed  tberoiaL. 
Lhii^  jVr»rt'W<r  28. 
2TTS.  J.  Lord,  FurnirDrtli,  Lauowiter— ImpruvemunUi  In  Uie  nuywCutlu*  of  eerUla 
artidefl  for  ladies'  imder  dnlhlu^,  aud  in  (HhrinA  fur  the  lame. 
Dated  fftcerHber  6, 
S8sr.  E,  Lnvvnder,  Deptlbrd— linproTtanea**  in  AppuratiiA  fiir  «iri^«ctlfij(  nlBteiK»  l» 
the  action  ofbeatv  for  fcfae  parpow  of  ou-bocdAinf ,  oUdnizw,  or  nomWiilig  mask  «b^ 


itaneai,  or  lor  ■nH^aottiif  »ucli  subitaiioet  to  tbe  procuB  c 
Dit^H  I>wmNT  10, 
S880,  JT,  H.  JoImsoDt  Liscnln'^-iiui  fl^ildn— luiprovcmeuU  Ux  mooldlug,  cDcqnp  jmrticn- 
Itrtjr  uppkcablu  Uj  ktollied  wheels.     i^A  cunimiLtucftUoii  frmtm  M.  dt  Lourii^  8t,  ^iMtX^ 
Pnuioe. 

Dated  Daxmbrr  Ifi. 
29^.  C.  OoodyoAT,  8t.  John'^wood— ImproTt'inciiU  in  the  t 
uf  mdU-rubbcr.     (Partly  «  coiiun  uoicatoia.  j 

Dated  [fMewhfr  3(1. 
2904.  A.  ThooiaooL,  OLugow— Intpruvt^iaeuU  in  Mttli^^-out  uid  anirliing  t!i»  dv«l-4olei 
io  the  pUttM  used  in  cu<u«tructiii4(  iron  HldpM,  bontB,  doU«ii«„  sad  otber  i 

IXit^d  Drcrmb<r  2T, 
S900.  £.  J,  HtigheA,  Muudijeetar— Impn>v«tm«akt  in  tvirSQf-iiiAchuiat.      (A  • 

CfttiCMLJ 

ZtabMl  Z^AomiZwr  38, 
IM\.  %.  fiameft, Oldham* Lancaster— Ixuprarfemtmt orlmpinFrsmeiiU in UieoanKCniclSo 
of  loomfi.  « 

l>«.Ud  Dteetnbttr  S0. 
>0I9.  J.  W.  Crosflley,  BrklioaHft,  York— Iiiiprovemeiit«  in  the  produotilaii  of  mitut 
(Uil4h  to  oertain  detiolpUoiia  oi  £iibrio»  couiposed  cpf  worit«d,  outtua,  or  «ilk,  or  tarn' 
bitrntioos  tbereot. 

Ailed  DeetmAtT  80, 
80:28.  W  Pickfltnoe,  lUdcliffe,  and  J.  fiooth,  Pilkiiigtoii,  lancMter— Inp^yqaaBtili 
looms  lor  weariug. 

Bftifd  I^tcemhtr  SI, 
8OS0.  J.  Bomnrd,  Reg?int-»«trMit — Improvi'menta  in  stitchliig  and  c 
umietnAK  and  in  iiuidiLu«ry  mid  {ipparatiui  cQaiiect«d  tberewith. 
D<iUd  January  £»   1&64. 

37.  J.  Haboh  and  L,  Kfthery,  Rodutale — [EaptweDumti  in  nuurhlnny  of  tk^ffun/fnt  fit 
prepuiug  ootloiD,  wool,  and  otber  ftbirtHiA  materi&U  lor  »puiiuiig. 
D^tUni  J<mHikry  7. 

ST.  W,  Ajpdm,  BUokbom.  Lmcv-hin — IiruTMVPiit'ut^?  in  Irjoim  fur  wr*ivlju. 

8t».  A.  B.  Baron  Von  Rn'  s.ioejits  tn  rh  (  ftBW  <f 

hoiianif  and  in  attyrw  :  .  wheraby  b*  ^lill  b» 

obtained,  oonnumption  >•  .  AaokA^fog^  Mi'^  l„  |*vi]|b» 

pjt'vuntwi  frtmi +^iU^-Hii^  uihii  - muth  wiil  be  thiowu  i>at,  lU^d  tr^bavvVy 

fire  ill  tlif  diiniui^y  caii  bti  rrn<i  ,"\[. 

41    J.  U  ,K»ljti-Mii,  jjh, -iluH-iiiii  i!  :    ,  <  vomcntA  in  in*cbiacry  or  apf^antlui  fcr 

efl'  <  fftLums,  «ad  iu  guaununiciitiu^  power  tiiervlti;  |wrt*  U  Uka 

Alii  I  J  appkkable  to  the  obt^nmeiit  of  motive  power  fur  gBiicral 

49,  J.  (i,  Tttyior,  tiiiw^w — Improvftmcnta  in  writinir  appaFatni. 

Date  ft  Jitmuiry  9. 
45.  B.  Biirleijfli,  Gmat  Kartherni  Rail  fray,   KiLg^^-croM — ImjittireiiQernla  In  Ttil«i9^ 

liwitchiji*  Mnl  t:hidrf<. 
47.  R.  A.  TiJ|ijhina!i.  PUlladt^Ipht.i  -IniyimvfTinfnt*  in  trratinc:  ftitty  and  oily  i 

tbh'tiv  appliiJiblt' to  lilt' inaimf  ■      •       '  •  rliia. 

40.  W.  G^u-t'iHth  .uiiJ  J,«larfor!h    ■  "  ut«  in  I 

ap].iamta#  for  n.'LardiLitgor«iUf]<{'  riieaandQUurraOwaf 

t-4ir  fillies. 
&L  W  Tavlor,  Hair-W<iod,  Eetkfrtiw— Imiiroveuumia  in  fmtuum  and  treidaoH.  wdto 

th*.'  pn-veutkiu  of  nnjoke. 

Da^d  Jamuiiy  10, 
{.1.  W.  Brqwin»  Bradford,  York— Improvemcuta  in  preparitig  to  be  Bpiai  i 

fibflklli  liiulriiill 

IS5.  Htv/\V    '  ':,  Wftkiifldd— Iinprovcraenta  in  ecuoomiaiii^  fbal,  aiid  bt  1 

niore  e<x«ii  rum  uf  tl'^ht  fuul  hvai. 

67,  E.  Towu  ,  I'.  8.— luipruveintJiUUi  niafMncry  for  tuewiaa  dotb,  I 

or  olbf-T  uwitjiirti.     lA  ciUfunQukbtiofi  fruni  W,  Bulterfield  aud  ftL   M.  *" 

Bodtou,  Ij\  so 
69;  J.  R.  Engludue,  SouthampioiL,  and  T.  Bumingham,  Millbrook— ImproreaieBln  to 

fu  maces, 
fli .  W.  L.  TiJBaird,  Aldgate^^fachJnery  for  rtamping^  cnaihlng,  waatdng,  and  atnalia- 

matinji;  gold  and  otbitir  afi», 

Dattd  Januanj  11. 

65.  A.  A.  MaMCMCip  Pari» — Inipruvtiiii^nts  in  the  mauuioctiuie  of  thread  or  wiie  to  be 
HAed  for  maidiig  gold  or  sihcr  laoe. 

6".  J.  J.  W,  Wat«K7U,  <Md  Kent-fuad^— ImproremeDta  in  fdj^uJUing. 
64.  11.  Beuni^ttJiiuitb,  Bt.  .^imlrhni'*— A  niaebiae  tor  inawing  or  reaping  all  kiadt«f 
com,  nni*3,  clovers,  or  r^': •'■'  -  *'  -'^  ^--,-..,v  -^^  «-....... 

66.  D.  ^-ninli!?,   1»t  Both  iliprs^  now  at  AdMi,  SNnvlb 
Arabia— An  Imprrivrwl  lal  fltrlni!r<l  btftnonntila. 

M.  W.  Watt.  GLi-  .        ^  !i  It  t.  *lntnRpiirp«e*«, 

<{T.  F.  L  Baiiwfii-  :.ir!;,  !i.:i.i^.m     jtrrfiMiM  to  ibrir 

being  etnployffl  i 
08.  B.  A.  Bnxtman,  ij-m.  Mrr'.i-— inniirovnurut*  IU  rikir^:iui|i;  gviil  fr<«ni  tbtf  or«,     (A 

ODUilii  imicuUou ,  < 
<S9,  iL  Li«t«ix,  Hcotowoudf  Kortbunibexland— Impforcments  In  dlatiUing  apfiarstiia. 
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70.  M.  TfliflUii,  Le  Mitis^  Tt»3u» — I]|ip«uv«in«aite  iu  dgjUig  i 


Tf  •  F.  TuawfiH,  P&ri»— Uulvertid  pump  [inatiA,  wnti  ooatiaiioiu  actiaQ^  GAlkd 


OlMl- 


Itndnoer-' 

A«<«1  .^(.Huar^  12. 
T^  ,  Upper  Ber1coley-«trMt  Weit— A.  new  u>d  iraprotwi  iiutUiod  of  tiw- 

I'  [i. 

7&.  .    ;.^4.i,  itateUff^^IapctiToaMBto  la  ngiil«-<itorai,  uul  otbttr  ftwfM  or  flite- 

Ttw  T,  B.  Mocw^  9t  MMTjkhaat^lmffonmmU  tn  «ppanUu  to  be  ued  for  extlu- 

T.S,  J,  vTuoakBt  Dublin— lfflpravBm«ftt«  ia  mad  ftppliciible  to  oeruta  Umpi  or  bmleraj, 
M>  th*(  «ithitr  nKiittJfu  tir  nil  nuy  I»  tutd  ih^TPin  iritli  £udlltT. 

T^.  J.  W   P '  •     P  " •^— ^     T .  . .    ;.,  M ,...:.^^ r^oftoap. 

BO   J.  B  ke. 

«1.  L.  J  tahiug, 

T.  1'  ,  luuijr,.    iH^t'M.>>t'ui<::iii-  uj  iut;  prepamUkui  of 

,  llolbom — An  lmpniv«iQcQt  Lu  the  laaaalkckim  of 
ictinploo— Xmpratremoiita  la  the  oooilntction  of  duin  and  raik 
i^otuViBn-fields— IiaproiT«Bimit»  ia  tbe  praMmtioa  of  glyoeiiaet 
/  >««^ImpnMreai0at«  ta  awwlidfaBg  or  ihapiag  metaia. 


J.  H 


J.  H 
aiitl  ill 


98.   A    T 
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''T— Ifaproveiaaiili  ia  trucks  iwed  oa  nOlwaja. 
itlrw'<\  liarti>u-cn>!ic«itit— Tinpn»v<'ni'nit4  in  runcbiaeiy  for  obtain^ 

I  '>tbdr  flulcis. 
I  iim  ceitjuii  tDgi}> 

■    '  "     .-.  ■!"■ 

uumuLicturi3  uf  4(ilf'a(|ia>iinf  diOTeti. 
the  nuautkitHre  of  die*  lor  prwSDcui^ 


TM^ed  Jftmutry  14. 
Jtt-  J  X-nTTi.-w  am!  H   iT*^iI((ti<»,  Bfrmiiurhiuo-^IjnproTeoieiite  la  the  i 

%[■  ,     '     ■'  '  !'-|ua. 

S»S  I  oYPtne^it  ill  tapt  aai!  dockn, 

»4  LutArvaJ«  —  lnipr«jTi2mf!iit«  in  tb«  maoufiu^ure  of 

miiifrrij  'firii'i  ii  auii  i/^jk*-,  unu  m  Adaiitiag  open  cnktea  for  the  coniliQftlDti  of  them. 
M.  A-  Dobtpu.  BoJtoa  lB-MjMr»--IjBpcmfa«ttei  la  Moiae  Air  weaving. 

tkOtd  'XamMrjf  IS. 

96.  CL  F.  duadmry,  Oomhia— A  aew  aad  Improred  oioda  ef  profelUaf  machinery.    {A 

^^Domiaaaakaittuu  tram  B.  Hu^hiM,  Bochuiter,  IT.  8.) 

iT.  W.  Cmatkiil,  B«rerlej,  York— luprtoftemeBte  la  the  eoaaltwslaii  of  portable  rail- 

99.  /.  XewalU  Buty^-ImproTeBieate  ia  madliaary  or  tmianiltui  fbr  stoppinf;  or  ttttard- 
fas  the  pro^ti  of  railir»y  and  otbor  Q&rrU^ei,  uu  in  the  aaodo  or  meUuKi  uf  ooo- 
'  g  two  ur  mam  cunl^oii  witb  the  «ald  apparata^  t 
taolt  llaaoluiiter— MpniTfd  roUer  aeed 
.1   H t  h.  ».nmnhic  pdntitij;. 

i,  Kcat,  (uiil  W,  WowU  Ohftnr^ny-lAn**— Madiina  lhr« 
xti»'tag  titm  the  nj»abu!ititii»  of  cuiU  Uflod  fiwr  bHokmakiag  aad 


It.  r 


in  the  pmctxaeci  of  klterpreei*  oop- 


liu 
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It,  BalmoQt,  Vftiuball— loiprovemeiat  ia  the  maatifii«tit»  of  eaaxUet 

i,  BathHitrePt,  filnaiingbans^LaiirDiramentM  ia  ooramaalcaliag  4gaalo 
:>tafil4,  Jin'l  othoTi in  a  muTlaf  raiJw;tv  traiu. 
.■iW9T  DmtiiiDuad-«t<«et,  fiuetoiiHi^uarv^Iiaproreiiionti  applicable  to 


PtUHi  J^tnuary  17« 
10<t,  W.  Brown.  Camberwfell — tiaprovtsmnmt*  la  printinir  machiaery. 
107^  W.  CroMkill,  Benrkj,  York— Iiapnuremoat  in  the  ooaatrtiutlon  of  oarriMge-wheda 

tn  run  oa  rallwayj  aad  ordinary  roadd. 
IH,  K.  Hightoa,  BesBat'M-park— Itaprofsiaeala  fai  romepdtnjg  the  wires  of  dectrie 

telwavhi. 
If9,  ft.  HoUaad,  Bumiagham^ImproTemimte  in  the  ooMUtrwtioQ  of  ptaU  of  umbKll&s 

attd  p*n«oi«^ 
110.     K,  HJidLnr^n.  O lasu^w^Impruvcinctit'i  lu  inoiddbig  or  nhapiaf  metal*. 
UL  fL  Cortffit.  ^qinrn'^rbill,  Dub]Ja^tmpn>ireco0Qt4  La  4priag«  f^U"  railway  aod  other 

carrtifgM  »ud  TebirlM. 
lu,  fCrWetMTt  £«)chtbuTg«  Wurttimberi^— LnpmveuitiutA  la  tile  mianlbctiire  of  boote 

ftnd  Khiie*. 
U&.  B.  n.  Slaper,  Loadoo— Improretoeat^  ia  mAcliiuory  or  appuatoa  for  leparatkig 

fuld  from  earthy  mattera. 

rkiie4  Jt$mi£trf  18. 
Hi.  W  B  H'lli^b,  OMhtrn.  TAnftt«i:oi  -riu5>riivt?»u.nnt'»  In  maehtueiy  ar  apparataifor 

t  .  :  w  ',"->d  or  moijU^ 

It  "I  IrjHjTim  fur  wmirtng, 

11'  L  lujii— rmprtireoienta  la  Rilnaariae« 

r  .,.a!;iLic  tcleg.'upbit,  mid  in  iiuiulji.tin|;t  Liybig 


11- 


-Tmvfnvrii'iit   in  thu'? 


in'rHi-uctirjii  of  r 
mure  elAw- 

I -,  eflliiTiA« 


Xlf    vr  *  j^tb— ImpToreini?ut4  bi  cheoille  &br1m. 

IS).   W    i-  -[inprt>rf?iofut' in  '^fiV-. 

a{F|«iwti»*  u^<l  for  •iidiug  cUy, 
Ul  C-   H'tw^iJ-d,   TnkCdgarterrftj'p.   Host 


I     'mvemimtji  ia  the 

M'  maaofhotttre  of 

lis T  P    FVufqiiin,  Xewmaniitreet— ImprorciineuU  la  or  appUcalile  to  trotigbs  or 
f^mili  S»r  hrdiiiog  %aid  AiibitaQceii  reqain.'d  ia  the  art  of  photography. 

Diiie*i  JtttnLirv  1$), 

II\  O-  ft  Ttnr*m.  OlTnnI  rnnd,  T^Uujistoti*  and  Ranela^  Work«»  Fiialtco — ImpniTe- 

iMBfci  ill  '  roiM  erwi  and  olber  nuneniJi*,  «nd  itpua  dagniuid 

I  ^arattoa  aad  reooiriiry  of  Uir  inutalit  Aiid  nther  aro- 

.rAtae  for  eflbotiaf  tuch  liutircivQiutrubfl,  which  u  la 

,r  ,,  r  |nir|hj.v*. 

iire>  rood.  D«i>t(^jrd— A  new  cccutructlMi  4f  lotalory  ooglaai  nr 

i    V i.rt  in,  < Ork  — ImpMroauiuU  la  effediag  ocnnmmiloatlniitbettiaqtt the  differcat 
fort*  uf  naiw*»j  tr*bia. 


'ImprOTemeiiti  ia 


IW.  T.  Webb,  Flatt'»  01aa»  Wurki,  aiotiriiridce->lm|9roTed  apparatna  applicable  Ut 

the  Aunealing  of  gLui  aad  the  ftring  of  potteiy  ware, 
lai.  H.  OajroiL,  Purb— ImprareiMOla  In  u«  numufiusture  of  bread. 
132.  n.  Bniwncjitt,  liTerpoul— Tresang  W3a|i  aad  waste  iron,  m  a#  to  tandar  the  lauie 

more  readily  avallAbla  in  the  maouikctare  of  iitia. 
ISi.  I'.  Farkcsi,  Sutton  OuldAdd,  )i\'anrick— Mode  or  method  of  fiaiag  toola  aad  hnple- 

ounta  la  half  en  fw  handltMi. 
1st.  If.  Hunt,  MiuB&chttAetts,  U.  S.— f     >u  In  machiaery  for  MrwiagcLiih  ur 

other  material.    lA  oommaakalkKL  >  Lrkiaa,  MaMacbusette.) 

13A.  G.  W.  R.  Bickard,  GnMt  Chiin  ilbckfriaia^raad—L 

oockA  aad  tape. 

ZMtcd  JMmarjf  30. 
IM.  U    Din  1(^4    Moornto-fltreet — Imprwonenti   la  aafrty-apparatofi,  applicable  tii 

£*"  iLldfftUlf. 

187    I  Battemea — Impnmmieatf  In  the  mannfhrttnre  of  nilphate  of  eoda, 

Hu!|  . .       .  ,    .  Mh,  aad  other  filpbatcA,  wid  la  the  manofhclQre  and  eoiployraeBt  of 

mURAlU  tM.iid. 

IW.  %  AJtchiMKi.  MHaor-«tareet,  CheUeK  —  trnproreimaBta  in  appumtae  for  flziuf^ 
renu»vluj{.  iind  plngg'ing  tubed  \^  tabular  ateam-boilem. 

159.  A.  E,  L.  Beufard,  cWla-etrrnvt,  Holbora'lmproveoifmta  ia  cntttaf  ont  eloth  aad 
other  fjkbriix  and  tnAtoriala  mailable  for  gannimt^i  and  fiaralture.    (A  ooouaualeatteo.) 

140.  O.  R.  €ba«e,  Boston,  IT.  S.— PtilirenKing  mftchinery. 

111.  J.  J,   Fiidd^    CluirleA'termcfl,    Ijdii]ii:ton  —  ImpctiTeBieBti   ap|dloahla    to   gttan, 

cannon,  or  orrlnancr*,  riflefl.  and  oth<?r  siiailar  iaipilemenle  of  war  or  the  ohatc,  fbr 

muru  (urunitAlT  Ainiiag  &t  tbt^  abject  to  be  atniclt  \fif  projeetUof. 
142.  R.  8.  i^tnltb  aad  A.  MacDtntgAll,  Maachaeter— uaproraDiaiU  in  troatiaf,  dnoiiar- 

Uibf ,  jiod  dliiiafectlng  MWJife  and  other  oUbneivv  matter,  which  iaid  ImprtjveuKaitii 

are  also  applicable  to  deodoribiaK  aad  ditiwfefatng  ia  geaeral 
li^,  J.  H.  Johnson,  LincoiBVlnn'leildi^Impnm»nenl4  in  the  nuuiofictttn)  of  ctajtor 

oaravti.    (A  oomniimifatkia  Ihira  A.  G.  Oerecma,  Faria,} 

Dat^d  JowHAry  21. 
14i.  &.  Boberti,  M«nrbfMt«r— Iniprovoraenli  fa  maobiQerT  Car  cattiaf  paper,  jMMla> 

hoard,  leather,  eloth,  uid  t^tber  tD&teriid&, 
lll$.  31  L.  L.  ^saudeiuux.  Hari#— A  caadloi^tick  working  faf}'  iiiAchlaery,  eo  as  to  keep 

the  caadk  elwayv  at  the  lame  height  la  a  tube,  with  n  abftde  uf  n  pecuiinr  cuaMtnu'- 

tioa,  io  ai  lo>  aiu^aient  greatly  the  qunittity  of  li«rht. 
14i.  O,  Dnwrt!!  anil  T.  F.  Joaee,  Bimuagnain— ^Improremontaiii  bootRaad  ehoet,  ae  aim 

boot  mil]  aboe  tKickii  ur  tnaer  aokM,  whereby  the  eama  are  readafad  waleipiroot 
149.  J  Wr  .tirt/m,  fimrrA-ooart-road,  Bnimptoa— Improtaniaul  ia  the  mantifanlBre  of 

nii  ^  ^oroanea. 

150  Motay,  Eae  Fotitalno  8t.  Oaovfe,  FaH»— ImpraTemaiite  in  (he««BII- 

fa'  r  !  nn  r»in. 

I£L   ii    E   Fill  k«;,  Gjitoacre  Hou^te,  £iirfir|}ool— Improvaiaeatii  la  pnpaiing  or  aiasiu^ 

facturta^f  nalt. 
152.  T,  B.  VroAbleti,  Btirdem,  Stafford— ImproTejoiinte  in  the  aumufiuTture  of  eartbrn- 

ware. 
1&8,  P.  8peoc«f  Feadletaa,  near  Mtiiebeiiier— Improreowaia  in  nuLnnfacturiai  the 

pruMiatfM  of  pota«b  and  mda, 
164.  D.  Wiuren,  Exmouth— Laprorameata  b  raking,  pmpini?,  or  fomng  water. 
l&iS.  C  J.  Edwanbi,  Onoat  Sattoa-etreet — Dnpravoaieait  in  the  m&uufactoni  of  baadi 

fur  driviag  machiaery. 

Daifd  Jttrtmvnf  311* 
l&fi.  A.  Hhaak."*,  Bobertnatnetf  Adelphi— ItnpnnrBBieatfl  la  machinery  ibr  poachtBg  and 

:»h«iariajy^  aietaLft. 
l&T,  C.  C.  Armstrunf  and  W,  PtmaU,  Blrmiiigbaro—Kt^iw  or  improrod  peccnieian-cap. 
15<j.  W.  D.trliuK,  Eiliuhuxgh^Luproveraeats  in  MuvLng-machinee.     (A  cotamoaicatian.) 

160.  T.  BijbiuMiQ,  Farriugdnn-etreet— linproremeaU  iu  apparalaB  Ibr  flHeriag  rolatlle 
liiiniili, 

181.   M.  A.  Mnlr,  01(W4?»w— Tm^Temcnt*  ia  wearing. 


16S.  J,  O    i 
of  nhetsp 

therpia. 
Itl5.   H,   Seclx^hm.  Eahol 

aJp!u;A,  txjtttm,  ami  <jth 
Iflfi,  J.  it<»ttif.  UvarptMil 

of  wbli'^b  ifnfifTirvea^^nl- 

»Ui]      '  '  iH'tin/a;  i 


,  Renfrew— IfflprDvemeats  ia  the  maaafiustare  of  bobblae. 
u  urovementa  la  tn»lilag  the  floece*  or  aataral  ooveriiig* 
vW  on  the  anliaalB. 
— iiujiffivamtfiitri  la  lamps,  and  in  flnbeUukcee  to  be  burned 

ncvir  t>i<iM4 — Improvuiut!inC«  la  oombing  wool,  goata'-iiair, 

■■'■'■" :'-'"orijd', 

it  4  m  the  tnannfarture  of  tubnlar  bridgen;  |Mirt 

iUu  to  the  praparatioa  of  plates  for  ooverttig  mm 

II  I -.  iuM  uir other  AnaloKous  oeoe. 

r<rtuei^  I>4?vaD— Pulrerbiiag,  waahlug,  euparatiag,  amalgnmatiag,  aad 

'^orvA.  t^iHiuuii*,  oarthft,  aad  rooM  eo  an  the  better  to  nhtabi  and 


extfnrr  [ii.  r  !roiu  tho  gold  and  Other  metal*  and  minerals  which  auij  be  oontalaed 

thtfniLu. 
168.  A.  E.  L.  Bt^Ufoi\l,Cai!tle -street,  Holbarn-—Imprat(«ii)Qntaiaauduaery  far  heading 

metal,  and  pruducLug  forutt  thereon  by  preaeare.     (A  OTmmaBicalioa.t 
im.  J.  .\L  J.  L.  Bcmvet,  B<>a]evart  St.  Martin,  Faria'*Impn»veBwate  ia  kaeadlhg- 

machinett. 
171.  R.  A.  Bmoman,  Fteet^ftroet^Impmrameata  la  miohtnery  fbr  aawiag  etooe  and 

marble.    (A  oommitnlaKtioa.) 
17'.!.  K.  A.  Bmoman,  nBetHrtreel^^ImprDTBmeate  bi  eztractlag  copper  fhan  the  vrr. 

(A  oommaniealiotLli 
ITS.  A.  T.  Wagner,  Berlin— A  wfoqgraph  or  apparalna  Ibr  indicatiag  penam'  thottghta 

by  tlM  ageacy  of  nemmR  dec^nritr. 

^rrjr  34. 
174.  A.  W.  Sldgh,  WeymoutL  u  I  pL-tr«^— <?r«ating  a  oontinaal  ■el^a0til|g, 

s«lf^u»tainlog  new  motive  |m^s     .    , , ..      lu  to  vvcr)'  purpo<*ereqnlring  i^eed^amllon., 

ladpower,  togelbm'  or  iw|iAmtdly, 
ITd.  Q.  WilUaiBft,  Cannon  iitxvct,  St.  Geoiigd'a-ia'the-lShft— Improvemflnte  la  the  oao> 


jitnirl 

1T«     ' 


.La  VUlotte,  FarU— A  i 


of 
17T, 


ohemical  proceia  liar  the  prodnction  uf 
,  iMvrjk^Ma,  and  alumina,  of  aitraten  of  eoda  aad  potiwiii,  of  w&p,  .%ttd 

iiliihuri*',  glfndr,,   munronr    ami  <;Liiilir  j 


.i     I. 


i"  I  i>' "  r.  :-:v.iii.    I  iD  the  method  of  ( 

I.  lAiiacitutUts- — LiupnA^  i^  i.i  ^  :  i    .umtablthi  t'O  be  employed  oit  i»r 
■vajrt 
r,'ri-LPrt,  near  Lirerpoul  — Ituiinivements  in  artificial  teifth  au«l 

:neuta  tn  machinery  ftir  preparing  to  be  »pan  wool  ond 
.  II  rnlxtMl  with  wooL 
i^iiiuiL,  Brudfurd^lmproYCLncuU  InoikUibiag  Wool,  cotton,,  and 

^,  uuar  Dudley— ImpruvmneoUj  iit  klLoH  for  burning  brieij)  aad 


im  -f  fN  I-'-  s 

ami  a|,jhl'.    '  ■  ' 
179.   W.  1    ' 

in  futuii*'- 
IflO.  W  II 

n«. 
.  Bjir 

oihi-^rm.! 

1S2.  ft.  C    I 

other  lib: 
isa.  J.  Bird,     K. 

oilier  articles. 

Deua  Jttnwtrf  S6. 
1S4.  J.  A.  Miagaad,  St,  PouA  (HflratUtl,  France— Lraproirement*  in  pn^dudag  unia- 
Bieatal  attrfiboaf  <m  velret  or  other  hairy  dotUi  or  fiabrtca. 
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ll£<  %.  B.  Wtilmilf^T,  MiddJf  Mull,  HjumaeiBiiuth— ImprorefiMinta  In  iiteniU«,  implfl- 

iQaali^  an '  '     '     ^^  ^i4i«  of  iigbtioa,  bet^iiig,  aai)  ccoktug, 

198.  W,  K  Imprwnmeiitin  vioUiiM  aud  utliur  similar  itiiugiHl 

ntutdfiftl  ii  i^otfiaiL} 

19S.  W,  H.  lu  nirziwuue,  >  i^w^^aanitreat^Iaiiininraattt  ID  the  niMiii&GAaiv  of  B^ 

urif!  acid. 
1S9.  R,  A.  Broamiui,  Fket^^treot— New  and  tmpniiTied  fiuld  ibr  flliiinhiitting  fmrposeB. 

(A  cmnmunir'fttiooJ 
lm>  A,  Ih  Beid,  Gkugow -^  ImprovementA   in  printing  textile  &brioi  aod  oilier 

jmrlkoea. 
191,  J,  Audecwm,  Auduugia,  Perth— IinpruvunieiitB  lit  obteiulnf  motive  power. 

UsiUd  January  26. 

IM,  T,  WiclMteed»  Lf?{r  •-'-    T- vtnuents  in  the  manufacture  of  sewaKO-maitare. 

lUS.  T.  WiiJwtwd,  L.n  soineuta  in  lUe  manufiU'turo  of  Bewftg«»-iiiAiiure. 

IU4.  T.  Wlr.kct«!ed.  Lcl  vomeuts  In  ihi)  manulACture  ul  ii(^w«^c-uuuiUjro, 

tmd  in  aprMiratUH  for  Ui.n  fc.n?  pi--. 
106.  F.  M.  filyth,  K<jrwich — Im^TovuztieBU  in  the  modii  of  heating  water  fiir  steam- 

IW   f'  "                   "           '          iidW.  Welb,  Suttoo  Cddfield,  near  Binningham 

-  laat iuff  mutals, 

1S>T  ,  utMiLT  rTottiiif hiUD — Improveoienta  in  ytdrm  or 

h]'  .'uiA'kuii  ui<f  pilM^{i^r  Aiid  iu}}ply  of  flidtU. 

li^H  :,  Yurkfitroet,  Lekeeter— ImprvTomttiite  in  the  nmnnfactore  of  knit 

I9d,  t.r.  11  "• -ImproTBmentiiii  andiore, 

DttUd  Jttmiorjf  27. 

200.  F.  F,  I;.,, .   I  viilfl  ifM  EoQmi,  Fnyico — Ijaprovemeata  in  the  prvpatAtion  of 

A  cvrtAui  jsuWtAncv  tar  clarifylm;  liqiudo. 

201.  P.  M.  Criiatf,  Caaonhury  vlllAit,  LiUiigton — Improvement  in  tbe  numnlkctttre  of 
iron, 

203.  A.  C  (tfl  Simeucoiirt,  Ffuiti-— InipnurHtumiiti  in  cnmtNMinK  and  di^itribatiDg  type. 
20*.  W,  Church  and  H.  A.  Ot-ddard,  Binmiigham— Improve w^^ut  or  impuDveinuata  in 

ordnance. 
aO*,  H.  Ti-Tidall,  Uo&tou,  uid  W.  ft.  TrottM',  Loodnn— Impnwementa  In  aiM-iiiiiery  and 

api^anitiu  Utr  cruiduu^^  waahisig^  aod  unalganiating  a>iriferoui>  quarts  aud  other 

oru*. 
'20$.  T,  Tlmrlbj,  Ouildfonl -street  SMt*  Spfields— Impmvfinents  iu  the   tneaiia  of 

effiH-tini;  iiist-uit  comiuuiiioaliaii  bctweem  difltant  pgititM  of  rAiiWiiy  trains. 

206,  W.  I^aJICwJr,  Bd|{hiou— improv^mcntf  in  the  majunfactiuit;  id  materix(J:«  for  and  in 
eotwtmctin^  bo«u(se  and  uthiT  haildiiig». 

207.  W.  Paftoupkia,  Bolioudt$'Mouts,  Lancanter— Impnrred  oonetrDction  of  aafetj-vidvu 

200.  J.  AtkLitfott,  EldlBumd-groTO — ImproTetmenta  in  tlir&ihiiiig  macMnoy, 

IJ^slAf  Janmry  28, 
t!09.  S.  J.  L.  Foumier,  )Itnitpidlor,  Franco — luipruved  mode  of  obtaining  aloobd. 
210.  J.  Orhit^  New  Nnrthroatl,  T^dington— Improved  break  tor  ndlway  and  othfa: 

VI 1  '  i-huie,  Lombard-«^et — Improveraenta  In  appftratii*  for 

r  ^  at  carriafe«  on  railiraya 

2l£,  I     NilUft,  ItlinSfton— Ini[>riiv<*mfntA  in  apparatuj*  forcou 

hi.  Lwirci)  places  by  the  preiwiirv  <»f  air  and  vutuuin. 

Sin.  I'tdde — A  method  of^  aQdappar%tu«  for  bijaiiiig  the  h^tera  of 

bui  ....  '  •-    «.nir..  ,--.'J 

114.  J>.  Lh  '.  Uid  a.  Hanjoti,  MancbeatoF — tmproTeiDeita  In 

toelen  r<  liquid*,  and  VAponni  or  km. 

31A.  I>.  B*:: A  est— ImpmreiiMiotfl  in  the  oonjtruetloa  of  veeaela 

propelled  by  *  r  i  -  j  utivu  power. 

31^.   W.  O.  Tayli  I  i  raoo*  Westboame-|tTove— Improvementj^  in  certain  parta 

of  machloea  eiiii'...,. ,.   ....   i>reparing  and  «immlng  cotton,  wool,  hair,  Jlk,  flajCt  wid 

othtT  fl^ifottJ  »ub0taoc¥-4  or  oifttcriiO*. 
!!1T.  W.  Wocilford,  B(»wliu2  New  D;«  Worki^  Bradford— Improvemenla  in  prwaring 

and  watering  moreens  and  other  (hbrice. 
31 S.  W.  Redgrare  and  T.  Redgrave,  Baw-etreot,  Cuventcarden^— New  railway  aignal- 

lighk3,  to  b«  called  **B«dgnive's  Fat«nt  BaHway  Signal-Light.'* 

Dated  ^mmtarjf  M, 
219.  P.  A.  L.  de  Foatalaemoraaa,  Sknitb-^tiwel^  Flaabary— ImproTod  tnoaaa  of  fRre- 

venting  a(:4 iiJ<ut4  oq  niliwHVH.      A  mamiiinicutltjti.i 
120.  P.  A  M  '  nr^Oertain  anangemtfnta  ftv 


Mtiota  in  tlie  mangfactttra  of 
i  fiareL 

uufiftoture  of  eoffimu 
i.iokinery  for  the  ooanufncittrB 


321.  H-J 

2'J*i.  W,  1  : 

223.  W.  H  u,    .,      __ 

of  kwfhNl  falirioi*. 

294  B.  O.  3tratford»  Karl  of  Aldboroogh,  Stratford-lodge,  WIcklow— Impnoveioinitfi  in 

aerial  Dnv^iini,!  inn 
239.  J.  R  '  lupmrciinPDtH  In  pn^Muli^  or  oonatmoyiig  and 

drwah)^'  .  tub«^4.  and  bars. 

224.  Bu  Gai.  ..,  -  Ik— Impmvement*  hi  tbranhing-manbtiifia, 
2^.  /.  EwahaKT,  iiudn.  ut«  in  tiViiara-eu(riii««. 

XML  J.  IL  Johnaou.  LJjr  J-^ — liuprovtMnents  in  the  manufacture  tir  prodticv 

Ikm  of  can*  and  Iji  tJu  ..,,....  ^  ^4  the  inateriaLo  f>iiipl^y«d  thcrti^in.  (A  octDUOiml- 
Qfttion  fruin  A.  Koechiin,  .N.  J.  V,  Uniliatet,  and  J.  A,  A,  <It?  Perpigna.) 

SSS^  IL  Chapman,  Eaton,  Norwich— ApparatuA  for  regulating  the  tisea  to  ouJlitfloeo. 

IhUtd  JonudTj/  SI. 
2X0.  T.  Vox^  Wolvvrhamptun— Improvement  oriniprovemente  ba  buttoiu,  and  in  attoch- 

iiu:  Uir  -  u(ji<  to  artiije^  of  dre«A. 
23T  *  and  F.  Vcrddl*  Pari*— Impronsneuta  in  prawrving  anixnat  and 

29:^  I    rucr,  I*rnrd  fttn*et.  Piidr1ington--Tr«itlD>:  K''!'!  ftiid  otherorea. 

23;v.   .    li^..     ^..,,1';:.  N..'!' ■■/'t  ■'•!     iTM,.,..v,-m«nt*infoii"  ' ''''iiigt«g»toUbeee. 

SJtt.    I..  \  .'--;,    K-.^  M  .' ,   I'll        pr  .     ,ij  E.   Marten,    '  i,   ntepnef—lni' 

jn.j''-.:!.  !'■.    .  i  I  ■■^uj;iriu_g  nii?prBasureai)M 

2J16.  C,  Lj                                  .  uaar  Paiiiir— The  maattlA4 '  ijAir  wirw. 

23C^  L  Hi                                Laocaeter— Improvement  -  nfntrixti-e  ot  Itdd 
I  i<in  of  niraaeee  and  nadiit' 


U\  M:.>- 


M^Ui.  L.  t 
Jbriin?}' 


n> 


tJo,    ... 

whiib  U!i 
S41.  P.J 


niuiMiell,  Maiiche»t«r— IxujjiuvLiuLiit^  lu  machi&ery 
It  ting  oQt  pattena  or  dovjoi*?*  for  the  omaraeiitaikia 

-' ::'iidr*orfur&oea. 

Lan4»Mter— Inproveaeiir^  itna 

tioiidUng  yanu  or  thread'^ 

ii>.:t.Mt«r — Iinptfrremfutjf  ^  of 

lid  other  tei  1 1  ^j«  tl^^^  ^uri^JMi  ol  dpin- 

tratUA  ooniMH:' 

\.^wt«9thi'-i]poiL  i,  yrnn-meuiM  b  cufNjlae; 

>  j(pf*Ucable  to  im«?h.iii4'  ^&jiii  lAikvr  fonuiorsi. 
:  jVtimeuti  ID  prodttclog  nieiallic  fturCacea. 


nd  ireaitit]^  gaaeit  of  oumbuatiuck,  aiMJ  al»o  in  gmuiraling  and  Applying  the 

UiwQo  and  other  purpmee. 

[u,  Tokenbooafr-yftrd— ImprovemeDki  In  tha  Aode  of  taftinmimiiiiliiiillini 


o^yhall  WoriB,  war 

;  raetala. 

iclui,  and  in  handle* 


242.  W.  Maiam,  Black&iar'e-roAd— traprovesiieaii  in  apparato*  for  tte  mi 

and  holding  of  gaji. 
S4K.  B..  A.  Urooman,  Fleot-etroet — Imprpvetneota  In  the  tpantifaetnrB  of  KteaL 

miinicatkiu.!' 
244.  P.  Betidot,  BmUevart  St.  Martin,  Paris— Iroprovemritet*  in  ca»-buni«ni. 
V4A.  J.  JackhOQ,  Broad-«trt!4ft^  Ooldeu-ttquaru,  and  G.  M.  HanUar,  f 

piovementd  in  baths. 

D^ittd  Ffhfvarjf  1. 
24e.  C.  B.  A.  Chenot,  BoiUevart  St.  Martin.  Pari?— lj»;intvem<nil#  Ui 
eondacting,  and 
name  to  motalti 

247.  H.  Wickeotf,  Tv^kenboaafr-yftrd— Improveimeiilw 
in  railway  truiiis. 

248.  A.  ]MoturH,  Pari^-— Impmvemeota  in  apparatuii  for  stntiplng  louonjotiva  —igiaw^ 
wagudji,  or  otbe^r  vi.-'Ludeo  on  railways. 

249.  i,  Badianan,  Loamoigtoa  Prlora,  Warwick— ImpttrvoduiaitB  In  propdtien*  and 
in  uiplying  tJunn. 

2£0,  J.  BuTsum,  Birain^hain-^New  or  improved  eolf-artiiiig  damper  for  tbe  tunuoe»  'jf 
steam-boilera. 

251.  W.  Ovit]^t,  Lion-Htiiiarts  Nottii\|:thai»— Improvetnonta  in  tnarlititrty  for  maldfeg 
whiin;  parta  of  which  improvements  am  aLxi  appUnahlft  to  tbe  ma&KfluAttra  of  brakU 
and  wirv-nei*. 

268.  A.  Robia^on,  WhttehaD-phi£!&— ImproveinenU  in  prvparing  oompodiiuaa  for  coal- 
ing iron  and  otber  Abi|t6  bottomH  and  4rUit>T  i«tiifaiue». 

254,  C.  F.  Le  Pm**,  Parw — Iinprovomeiit*  lu  appiirr.fr"    '     >  -i-^-- 

255.  J.  Job*tn»  Litcburch  Workst  near  Lk-rhv,   ami 
I>udl«^y — liiiimtVPniMii*  in  the  inannfA««iv  of  nun. 

26tf-  A.  Datiitil,  MoorlOicId.'i,   Wolvtrhiuuptou — -Imprut 
for  the  tiaoie. 

267.  J.  Harp-eaveB  and  J.  Fletcher/Farit,  m-ar  Rochdale— Improvement*  in 
for  prepanug  to  Iw  ,sj)nii  cotton  and  otber  fibruuH  mtot'erJAliL 

SS8.  J.  D.  Murri*H»,  Suiii!it«rlAiirl— luipruvenieot^  iu  wincbi'x*- 

259.  J.  Ik'&ttie,  Lawn-pbu;e;;  Lambeth— Impruvomcinttf  iu  fumaoM,  and  in  the 
of  «team. 

/JalAd  F^rmr^  2. 

260.  T.  AtkiuH,    Oxford— Improvemtintj  La  tranomilting  powor  and 
uiotiou  to  iin|ilL'tiwiiitH  ftir  Uiipicultural  aiMl  other  puri)o#e«. 

2C1,  A.  Mohier,  ObL'may  (Bas  lUdBj,  Francse — ImprovenMinte  in  apparatua  for  lufan- 

ijoXin^  tuocbinery, 
263.  C.  K.  Paria,  Paria— Improve nientj*  in  covering  wiUi  mt^tal*  certabi  tuetalUe  eia&ae*. 
i*tt4.  J.  3t#vend,  Barliitgtoia  work^,  Siruthwark-bridgp-ioud— Iniprovttoieulii  in appacatns 

for  giving  T^way-«Lmalfl. 
aOfi.  X  H.  GhMsford*  Gladgow- ImproremeiitA  in  lithographic  and  jickoogimnhic  printing: 
SS6.  F.  H.  SyktM,  Cork-Htroet,  E*irr:t4lLlly— ItiJiin»vtjdap[j>anitu<iforfnipplyt^or!iHdkg 

bi^lera  with  water,  applicable  to  muiiitg  and  fordng  UquidH  for  other  pnrpoett. 

DalaA  FAruarf  t. 

268.  A.  £.  L.  Bellfont  Ca«tlo-itTi»t,  If  riTtHTD— New  Rjvtem  of  appamtas,  to  be  calM 
''AtuKwpheric  VvaU"  for  traufiouttiitj.  !  h  Hsagfe,  and  applicable  to  iidlwar«, 
and  as  a  gpeaking-trumpet.      A  c<jni 

27u.  B.  B.  Nowhou*e,   Uckftehl,  8u.^  d  apparatus  for  conducting  off  the 

gaiieA  ot  cainbqstiou  fnim  open  iftrf  pliicc;^. 
272.  A.  Lmuul^,  JVlantuiii.  uf  Moutebello,  ManHuI-ffur-Ay,  France— Ixapnrved  propeller, 

apptj<'-.iihle  to  thi)  iiavtgatiun  of  .shxpri  and  other  veiaebi. 

274.  E.  Howard  and  D.  P.  Ihivis,  MaasauhuMHtta,  U.  8.— ImpravomeoU  in  macbiiiify 
ixnt  wtwiug  cloth  or  othiir  mateiriaL  ^A  ootninnnicatioa  by  S.  H.  Roper,  Wtatactai- 
ectti!!,;' 

Dtit^  Fthrmry  4. 
276.  W,  GoAUng,  Edward-Btroet,  Wfiulwirb— An  invention  for  the  purpoM  of  i 
ing  coUbiiono  on  ndlwayt^  which  he  ha«  designated  "OodJng'e  Bailwaj 
Biguid." 

275.  A.  V.  Nt<wt<in,  Chancery 'lani>-'ljuprovf!meuta  in  ifpringa  applicable  to  railwa? 
cani.uj-'fl  iiini  d.riii.r  urJri*.     <,'A  conimnidiatiotL.i 

280.  V>  iud— Iniproveowaita  in  distilling  or  obtaining  pn»diic(a  fromoeab 

anil  I'  ilwtancea. 

282.  h.  1  ,u  ,  ii.  luuiiug'S'row,  Weatolnftei^Improvement  in  this  frames  of  tra^IHiig- 

bags, 

EtefMl  FArmmj  8. 
2B4«  D.  Diijraap  Bateman's-boiMingHr  Bdho-«(inar«  —  fruprnivE5miint«i  in  drilling  and 

hortng. 
2S8.  T.  and  W,  Heuukj,  Melbouine,  Derby — Improvem«:iit«  in  tiio  maDofactw  of 

looped  fabnca. 
290.  A.  Duncan,  Gkn  Hoam,  StirllDg— ImprovemeDln  in  bleadung* 
2y2,  P.  Tininible,  Hnddeiiifldd— Itaprovcmaut*  in  paperha^giuge. 

Aifed  Febrwify  T. 
2^.  J.  Murdoch^  Staple-ino,  Holbom— Improved  prooeai  for  msDafoduring  piper.  (A 

commonlcatiun.) 
296,  E.  Foltiere,  Malden-terrnce.  Havi^rKtock-hiU — A  new  oiAtmal  for  the  manufhclnn 

of  cordage,  cauvaa,  oud  liufu,  and  gi^nL^raJly  im  a  AUbdtitoie  fur  hcono  and  flax. 
298.  W.  J.  CnrtlD,  Birchiii-huit?— Iinprov«?d  raUway-«ignal,  e«pecia^jr  adapted  ia  a 

(ianger^BignjiL 
800.  A.  F.  D.  DtiviUier,  Rue  do  Btjudoi,  Fari^ir— New  sy (item  of  rcnumtuin^or  i|){)«ryilia 

for  'Minding  up  watches  without  a  key. 
2^±  .r.  Taylijrand  1.  Browu,  Carlisli.  and  J.  Browu,  Oiford-atroet— IoiprovrBM3it»  ui 

tbe  duuring  of  vegetable  and  animal  Hul'TAtaiiees. 
3b04.  A.  V.  Newton,  Cltancery  laii!* — Improved  tnachlnoi?  for  becUXug  flax  nnd  othrf 

flbniDs  materials.     lA  comuiuuicatiun.i 

DfOed  Feftruarp  9. 
9<06.  E.  T.  Reea^  PpQap9etr|daoe,  Swlndt^n — Improvem«nta  In  preomLre  dUde-vidvee  ia 
fliteam-oskginai,  to  be  chUed  the  "  AntiPrnjAure  Valvn." 

PATENTS  APPLIED  FOB  WITH  COMPLETE  SPECIFICATION. 

147.  H.  WfttHon,  High-bridge,  Newcu^tlc  upon  Tyne^lmptvvemetitA  in  watiULtuauU. 

—Jan,  SI, 
262.  y.  H.  Wpnham,  Rflra  VjUe  I^k1i^\  Brlxt4Ni— Improvaaumta  in  fow-anna.— F^.  I. 
2Mfii,  R.  J,  ifaryiiu,  York  micd^  Lambeth — Improvemeute  in  the  itiachinery  for  tht^  hu 

provMi  cunHructk'U  of  wLudlasseei  and  oLhtr  machiiioi  for  whidi  th<<  aaoie  iuvfatt>m 

u»  applit^abltJ.— Feb.  6. 
SIW.  i.  Tnggart,  KawachiuetU,  17,  B.— Iniprttnd  ntachine  for  eixcavaticffi  eartii— > 

Feb.  9. 
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ST.    PANCHAS    ALMSHOUSES,    KENTISH   TOWN. 

{mth  an  Engramng,  Plate  XV,) 

These  Almsbouseja  have  been  InBtitut<?<l  by  siibscribera  in  tlie 
Large  and  i^^^tHilmw  iiarish  of  St  Pancms,  and  are  intended  to 
receive  tht^  in  the  parish  who  firom  miafortune  niAV,  in 

their  old  a>;  ;llen  into  hkdJgient  circumfltanoea.     The  iu- 

raat^a  are  elected  by  the  whole  b*»dy  of  the  subacribers,  and,  to 
render  them  ellonbf^,  they  must  !mve  j^aid  jioor-rateH  in  the 
pariMh  for  not  V^-^^  than  ton  years,  have  b<»me  a  goo<J  charftcter» 
never  reci^ived  |:«vnx:hiHl  relief^  and  be  ni»wfvrda  of  sixty  years  of 
age.  The  centime  biiihiiiii^',  with  officer  in  the  rear,  and  six  of  the 
hmtsefi,  h!iv<*  nii^^n^lv  h*>pn  erected,  and  lU'e  partly  occupied.  The 
c«  ;  ;  .  the  ^ym[\Hthie9  of  the  Ijenevolent  to 

ri  the  remniuder  nf  the  houses,  and  they 

inteiiii  iHi  ijTPj  .1  iruny^i  "  or  June  next,  for  tlie  benefit 
of  the  Institution,  at  the  «  .  R«geutVfjai*k- 

The  AlrsH^ -  -rhisn  r  iiiLjiruU  will  have  a  clear  noutheni 

aspect  of  ;i  I't,  an* I  will  fonn  one  side  of  a  square  to 

Uie  north  oi  ^i-  . .  vtniej<i<eV  Infltitiitiim^  and  a<ijoining  (Jmfton- 
rua^i*  Kentish -town.  When  ooin[*leted,  there  wilj  be  eighteen 
h*»m  H  1,*  -Ml  >  \}u-  i^v}\U'r-  ^^^\\\^\\^<*^  whlcli  coutains  the  board- 
r^  ^  apai-tmentfl  for  two  lujirrieii 

ci'i         ,  1    thr"  jt,'euenil  smwnnt4*ndenee 

of  tne  whole.  The  eighteen  iionses  consist  of  six  lor  unmarriiHl 
f«»cuale9»  six  for  unniajTi<.^J  men,  and  aix  for  nrnmod  pei-sona. 
Each  hoit«e  for  the  unm;inne<l  contaiaa  four  mraons,  the  apart- 
ments for  whom  are  distinct  and  sepirate  ;  each  set  of  apartments 
*  fitted  up  with  living-room,  fH^i^amte  place  for  ImmI,  a  properly- 
nttlnt-eil  safe,  coal  cLjset,  sink  constantly  supplied  with  water, 
jL«  '  [provision  for  taking  away  all  refuse  wat^rrr.  The  houses 
f  per84>n8  each  contain  four  rouplen,  and  exi-ejit  that  an 

a/iuiiuiiai  amount  of  nxau  is  proviileo,  they  are  similar  to 
the  bourses  for  the  unmsirried  jienjoiis,  and  are  titled  up  in  a 
lih  -  -  '  r.  In  atldition  to  thit*,  there  i^  at  thf  back  of  the 
c^  ling  a  washliourtc  andlaundiy  f«>r  tlie  use  of  tlie  whole 

,i.;i;j4te3.     There  in  .ili^j  provide<l  a  liath-r«Him  for  malcd, 
\  one  for  femaiejs  to  be  supjilied  with  hot  and  cold  ^^^it€r. 

The  Houses  externally  have  a  pictureatpie  and  pleasiuff  appeai- 
Mice,  and  are  in  the  sjiiiph^  Old  Ejij?li>«h  *tyle,  JIk*  wnlU  are  of 
red  brick  and  atone,  relievtHl  by  diamond-work  in  darker-coloured 
bricks. 

The  builders  are  MeAsrs.  Hopkins  and  Kobei'tA,  of  Islington; 
and  the  architect,  Mr.  Jamfts  K.  Colling. 

Hc/rrefict*  tn  Engraving. 
Noi.     \,    %    3^    4,    5f    6  .„  Houses  for  married  periona. 
n       7i    ^«    ^*  1^1  11|  1^     '  Houses  for  unmarnod  women. 
,,     IS,  14,  15,  10^  17»  IS     -,  Houses  for  unmarried  men. 
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..  Centre  building,  oonlaining  liojtrd  room,  (kc,  and 

apiutmenti  on  the  ground  story  for  two  married 

couplea. 

A  A,  A 

1  ^i.j{,-rooms. 

B,  B.  1 

'>onui. 

C,  C,  V 

oice  porchea. 

P.  0.  I> 

.   \V»t^;n4<m*U, 

K  ...-..-, 

WjMiliLoiwe* 

F  

T.,.M.,Mlrv, 

aG. 

' 

H 

.    ii.*iJi  for  fctiiiiles. 

I 

..  Bttth  for  iimleB. 

K 

, ,  Board  room 

L 

Secretary*  office. 

M 

Waiting  room. 

K 

Back  yitnl,  with  dust  hloA  (fitLcl  witli  cinder Hifter) 
iiinl  cod  stonja  for  every  tiotise. 

The  Omtcat  Flour  Mill, — Since  we  noticed  tliiii  v.dual>le  invcn- 
iioo,  it  ha;4  been  making  rapid  prt>gi'ea«b>that  home  auil  abnuid. 
Tl'  *  '  ui  f»atent  has  k-tfi»  Hi>ld  fnr:3<),()tHJ^.  A  largti  mill  has 
V«  i  at  ViemuH  and  is  m  full  wurk,     Anolher  hjun  been 

1»  :  '  r  '^'-m^  at  Bryiiii^toiic,  Dorset,  which  ffrimls  8j 

b '  if iHt  a n  or( I innry  mill  bcl on ^ i ig  to  h is  1  o nl - 

ah  I,  KmsIm'^  juid  the  A:tme  [kj  we  r  (water)  dtx^a 

for  Ixjth.      1  -  of  HampHhirc  nrv  erecting  a  mill  in 

the  c*niuty  ^  M-ster,  and  in  Ireland  I^ord  Talbot  de 

Malahidt',  \ir.  Dai-gaii,  and  othera  take  a  lively  interest  in  its 
iiJoptiou  in  that  (j^xmtry.  In  France,  Prince  Murat  lias  Itecome 
the  president  of  a  amimittee  to  carry  it  out. 

No,  24L— Vol.  XYU.— Afril,  1654, 


THE   ACROPOLIS  OP  ATHENS.* 

Thb  City  of  Athena  was  founded  on  an  isolated  rock  in  the 
midst  of  a  i)laiu.  Originally  this  noble  city,  from  which  we 
derive  all  tnose  arts  and  sciences  which  have  illustrated  the 
nations  of  Eiu^»pe,  wa^  comprised  within  the  natural  and  aitiliciai 
fortifications  which  eocircled  the  table  land  on  the  summit  of  the 
rock.  The  city  did  not  for  a  considerable  period  exceefl  these 
limits.  As  the  number  of  itLhabit&nta  increuied,  however,  they 
built  houses  at  the  foot  The  top  of  the  hill,  wliich  the  fortifica- 
tions remlered  a  (titiidel,  may  be  considero«l  the  more  important 
p«>rtion  of  the  city;  and  around  the  temple  which  was  raised  to 
Minerva^  the  piitrfju  of  Athens,  miiny  other  temples  were  aue- 
ceasively  erect-ed.  Statues  of  divinities  and  herfK^a^  and  inscrip- 
tions of  every  kind^  were  added.  It  was  tliere,  at  the  top  of  this 
impregnable  rock  that  were  celebrated  the  religious  festivities  of 
the  peopler 

The  rock  on  which  the  Acropolis  reposes  presents  the  appe«ir- 
ance  of  a  very  irregular  aval.  On  the  nortii,  east,  and  south  it 
is  too  steep  aud  high  U^t  be  dimbeil,  and  it  is  only  on  the  we«rtem 
side  that  a  leas  al»nipt  descent  gives  accejiks  to  the  citadel  At 
the  upi»er  iwirt  of  this  declivity  are  the  outer  gates,  the  ol»ject  of 
which  hmi  not  been  accurately  determined  imtil  Mons.  Beul^ 
discovered  a  range  of  stjcps  parallel  to  the  fr<mtof  the  outer  gate^, 
and  as  wide  as  the  prinoipal  Uxly  of  the  mlittce.  The  destination, 
then,  of  the  gates  (Propylflea)  haa  l>een  aso^rtaiued^ — after  having 
muunted  the  immense  sUbx  in « I  '  ni'd 

the  entrance  to  the  Acroi>olis.     jM  nd 

aud  beautiful  conatniction  to  ;»iriii.suiK  s,  liir  t-cnari  oi  the 
PropylasJi,  and  he  is  bu-ne  out  apj>ai-ently  by  the  disjxmition  and 
inelmation  of  the  grcumd  compn-ed  with  the  site  of  the  Pru- 
py Isija.  He  c<  ins i  d e  i-a,  thjit  al  t  h  <  >  ugh  t  he  ]  ilau  (extremely  origi  uid ) 
of  the  gfites  is  not  in  accoi'dzuico  with  the  traditional  laws 
which  were  so  religioualy  observed  by  the  Greek  architects,  the 
details  of  the  edllice,  as  pure  as  those  of  the  Parthenon,  prove 
that  it  was  constructed  during  the  most  flourishing  epoch  of  art* 

Passing  over  the  attacks  and  trouble^^  to  which  it  was  pre- 
viously exposed^  Xerxes,  after  lui%^ing  ravaged  the  Peloponnesus, 
laid  9eiget4.>  Athenn  in  the  year  479  rc^  and  the  inhabitants  having 
left  the  city  with  the  excetition  of  some  old  people  who  stifl 
remaine<^l,  lie  set  fire  to  all  the  **dilices  which  covered  tlie 
Acropolis.  Marilonicus,  master  in  his  tuj*n  of  Athens,  succeeded 
in  annihilating  what  Xerxes  had  been  only  able  to  lejive  in  ruins, 
Acjcording  to  the  testimony  of  Henxlotus,  he  lef^  neither  a  vmll 
of  the  city  nor  a  bouse  st$indiug;  and  even  at  the  pi"esent  day 
fragments  of  ancient  temples  are  found,  broken  marble,  bla4:kened 
stone.s,  coal,  earthen  and  metal  vai^es,  all  bearing  witness  to  a 
devitjitatirm  the  traces  of  which  twenty -four  centuries  have  not 
been  able  to  c*ouceaL 

There  doubtle^  existed  an  ancient  Parthenon,  built  by  the 
tyrant  Pisistratu.H,  but  of  which  there  is  no  mention  mrule  in  the 
ancient  authors,  so  much  hatl  it  been  thrown  in  the  shaile  by  that 
which  the  architect  Ictinus  constructed  during  the  government 
of  Pericles. 

The  Acn>iMdi3  of  Athens,  a  spot  considered  sacred  by  the 
iuhabitfints,  inspired  even  foreigners  ^ith  such  respect^  tliat 
wbeu  it  w»s  t;uken  by  the  conqueror  Scylla,  he  stopped  tne  pillagi^ 
and  merely  caused  the  to^Ti  aud  citadel  to  be  dismantled.  Even 
when  the  rest  of  GrcNice  was  ileapoiled  of  its  masterpieces  of  art, 
those  of  Atheu.H  wen*  ct>n9i<ieretl  inviohihle.  Athens  waa  not 
treated  as  a  conquered  city,  but  an  the  mother  country  of  tlie 
ei»iiquerors; — Julius  Caesar  forgave  its  fidelity  to  Pomi>ey; 
Antony,  its  adhesion  to  the  pwty  of  Brutus  and  t^assius; 
Augiwtus,  the  favours  it  hrwl  received  from  Antony.  It  \>Tia 
Nero  who  commenceil  the  work  of  devastatiiUL  When  he  luid 
denopulatjid  I)eliiho8  arid  Olviuriuj*  of  tlicir  statues,  he  carried 
of!  the  greater  part  of  tho.*ie  which  stooti  in  the  Acropolis  of 
Athens.  Before  the  close  of  the  fourteenth  c€^ntur)%  the  fir«t 
Duke  of  Athens,  Neri  dei  Acciajuoli,  transformed  the  Propyiiea 
into  a  palace^  which  he  surn.'JUQded  with  fortifications,  and  of 
which  he  destroyed  in  all  jjndiability  a  considerable  jjart,  so  as 
to  change  it  into  a  princely  habitation  accoixling  to  the  idons  i>f 
the  age. 

Up  t*i  this  perioti,  the  exterior  of*  the  edifice  w;is  in  a  good  atati! 
of  pi'eaervatiou,  but  the  taking  of  Athens  by  Mahomet  IL,  about 
14*56,  and  the  effect  of  artillery  already  iu  use  at  this  time,  itjsulted 
in  zui  almost  complete  destruction  of  the  monuments  of  the  Acn>> 


Abridged  from  t}io  Frencli  of  PtUdttaSt 
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fioUfl.  AlthQUgh  the  lords  of  AthenB  had  previously  erecfted  nume- 
rous fortificaUoiia,  it  was  nc'Cesaary  to  stren^hen  them  atUl  fiirtheir, 
in  order  to  m&ke  the  PropyWa,  now  thehabitatioa  of  the  Aga, 
and  the  only  accessible  point,  secure  from  artillery  which  mighi 
be  brought  to  bear  against  that  structure.  An  immense  bastion 
waa  therefore  constructed  in  fioiii,  the  ppproiiohea  to  ihe  citadel 
wei-e  shut  by  a  line  of  Wiills  and  ^tes,  and  the  ancient  towera 
and  walls  were  buried  4<>feet  imderground.  The  Parthenon 
became  a  mosque,  the  Erechtheion  a  harem,  and,  in  their  aversion 
to  iniage.%  the  Turk^  mutilated  every  piece  of  sculpUure  that  came 
within  their  reach.  In  lt>56,  on  the  eve  of  a  great  festival  the 
Turks  '^•ishetl  t^i  celebi'ate,  the  A^  Jousaoni  took  it  into  hi^ 
head  to  destroy  the  church  of  St  Dimitri,  which  is  built  in  the 
plain  at  the  f:>ot  of  the  Muscion,  With  this  object  in  view,  he 
had  three  pieces  of  cannon  planted,  and  ordered  his  soldiers  to  be 
ready  on  tne  following  morning  at  break  of  tiay.  Thi.H  Jouasouf 
lived  in  a  great  dome,  constructed  under  the  prineiml  vestibule 
of  the  Propylrea^  which  was  used  at  the  time  as  a  depot  of  amis 
anil  pow<ler-ma;i^zLne-  Dmnng  the  night  a  thunderbolt  fell  on 
this  little  ai'-senal,  which  exploded^  and  blew  up  the  Aga  and  hia 
whole  family. 

The  invention  of  gunpowder  has  been  fatal  to  the  monuments 
of  the  Acr»:>polis.  Thii'ty-one  years  after  the  nlx^ve  event,  the 
Venetians,  wlnj  hiul  juiit  taken  pciseession  of  the  Morea,  menaced 
Athens.  The  Turks,  determined  to  make  a  vigorous  defence, 
immediately  set  to  work  with  the  intention  of  fortiiying  still 
further  the  Acropolis,  and  constmcting  batteries,  one  of  which 
has  been  elevated  on  the  the  niins  of  the  Temple  of  Vict<jry, 
which  indeed  they  ruinefi  for  the  puipoae.  The  Venetians,  how- 
ever, landed  at  the  Fir<^,  and  the  Count  of  Konigsmark,  lieu- 
tenant of  Morosini,  phinted  hid  nioi^tars  on  the  hilb  whieh 
smround  the  western  side  of  the  Acropolis.  The  tK>mbaixiing 
oommenced  on  the  26th  September  1687.  Tlie  Partlienon,  which 
commanded  the  platform  on  thi3  aide,  and  in  whicli  the  Turks 
hatl  fthut  up  their  families,  wim  more  iiarticularly  aimed  at.  The 
Turks  had  also  placed  in  it  all  their  most  valuable  effects  and  a 
large  quantity  of  gunpowder.  The  bombs  themselves  would  not 
have  penetrated  the  solid  roofing  of  the  Parthenon,  but  sparks 
having  got  into  the  structui'o,  the  powJer  took  tire,  and  the  Par- 
thenon blew  up  on  the  evening  of  the  28th  September.  Almost 
all  the  oelJa  and  its  frieze,  eight  eolunma  of  the  northern  portico, 
and  six  of  the  southern  portico  with  their  entablatures,  were  over- 
throwTij — the  vast  temple  was  cut,  as  it  were,  into  two  masses  of 
mins.  Tlie  Turks,  ten'or-strickcn,  surrendered  the  following 
dav>  and  Morosiui  entered  in  triumph  the  Acropolis.  By  his 
orders  the  horses  and  cai*  of  Minerva^  in  such  iidnunible  pn*serva- 
tion  that  the  most  indifferent  traveller  spoke  of  them  with 
enthusiasm,  were  can-ied  awayj  but  the  ivork  wns  so  baiOy 
<x)nducted,  tiiat  the  whole  gi'oup  fell,  and  was  shattered  on  the 
nick.  The  captains  of  Morisim  followed  the  example  of  their 
chief,  and  fragments  of  the  Parthenon,  according  to  the  testimony 
of  Bronstedt,  were  carried  ev^en  to  Copenhagen. 

Up  to  the  end  of  the  eighteenth  ceiitun%  tlie  work  of  destnic- 
tion  may  be  considered  as  resulting  from  the  exigeneiea  of  war, 
or  the  ignorance  and  aj>athy  of  the  successive  guurdijins  of  these 
precious  rt*m;una.  But  when  a  taste  for  the  works  of  antiquity 
began  to  spread  throughout  Europe,  a  new  species  of  barbarism 
developed  it'^elf — a  learned  vandalism,  which  has  taken  from  the 
principal  monuments  of  Athens  ornaments  which  had  until  then 
escaped  destruction. 

A  piece  of  the  frieze  of  the  Pai'thenon — one  only,  and  detaclietl 
this  long  time,  having  belonged  to  the  eastern  side,  entirely 
ruined  a  hnudretl  yeiirs  ago — wa.s  bnmght  to  Fnuiee  by  the 
Comte  Choiseul-Oouther,  on  his  I'eturn  fi"om  an  embassy  to  Con- 
stantinople. This  serv^ed  as  a  prec<*dent  to  Lord  Elgin  in  1810 
for  carrying  off  more  than  2<K)  feet  of  the  frieze  of  the  Partlienon, 
and  almost  all  the  statues  of  the  jK^dinienls*  Besides,  the  metopes 
were  torn  from  their  grooves,  the  triglyjiha  and  cornices  were 
broken  in  pieces  by  the  hammer,  their  fragments  of  architecture, 
capitals,  entablatuj'es,  &c,  were  taken  away.  The  Pronvliea  also 
furnished  specimens;  two  sides  of  the  frieze  of  the  Temple  of 
Victory  without  Wings  did  not  escape;  the  Temple  of  Ei-echthens 
was  pillaged,  ami  one  of  the  statues  whioh  8up|XJi-te<l  the  portico 
of  the  Caryatides  was  carried  off,  at  the  risk  of  the  whole  portico 
falling  to  the  ground, 

The.se  are  the  principal  vicissitudes  of  the  Aci'opolis  of  Athens 
during  the  two  thousand  two  hundi-ed  and  eighty-nine  years 
which  have  elapsed  from  the  destruction  nf  this  famous  citadel 
by  Xerxes  to  the  carrying  off  the  marbles  by  Lord  Elgin,     But 


not  to  omit  any,  it  should  be  mentioned,  that  in  the  war  of  in/!**- 
pendenee  the  Acrojiiolis,  where  the  Tm-ka  and  Greeks 
oesieged  oue  another,  waa  still  the  scene  of  disasters, 
period  the  cannon  mutilated  ita  marbles  tt&d  overturiu^d  a  j>jkrt 
of  the  Erechtheion. 

R  P.  H. 


ON  THE  STRENGTH  OF  COMPOUND   GIRDEBS, 

By  H0MER8HAM  Cox,  M-A.,  Fellow  of  the  Cambridge 
Philosopliioal  Society,  Barrister. 

The  recent  publication  of  Mn  Fairbaim's  intei-esting  and  vala- 
able  work^  *0n  the  Application  of  Cast  and  Wrought  Iron  to 
Building  Piir|io«e8,*  aflbrds  a  suitable  occasion  for  reviewing  some 
of  the  principles  adopted  in  designing  iron  beams  and  inni^rs  rif 
various  forms.     The  diversitiea  of  opinion  which  exht  ii 

tlie  rehitive  merits  of  the  modes  in  which  ii*^:>n  is  now  m-  v 

applied  to  constructive  purposes,  constitute  a  sufficient  excuse 
f<jr  entering  on  the  proposed  inquiry. 

Tlie  subject  of  the  ati'ength  of  simple  beams,  or  th<5se  in  which 
the  whole  of  the  imiterial  forma  a  single  muss  without  joints  or 
apcrturei^,  has  been  aedidously  investigated  both  experimentallT 
and  mathematically :  but  the  investigation  of  the  strength  of 
comjM)und  beams,  consisting  of  severttl  distinct  parta  oonnectdd 
by  joints  or  otherwise,  is  comparatively  Lncctrnplete.  Such  stmc- 
tures  are  now  used  to  a  great  extent  in  modem  engineering*  My 
inquiries  have  led  me  to  the  conclusion  that,  notwithstanding  the 
great  imporL'ince  of  sound  mechanicfd  principles  in  forming  sneh 
stmcturea,  some  of  the  most  common  of  them  have  been  designed 
without  sulticieut  knowledge  of  the  strains  to  which  tbey  are 
subject, 

TiicssED  Cast-Iron   Girders* 

The  first  form  of  compound  ginler  which  I  purpose  to  eonsider 
is  the  Trusstd  Ca-nt-Iron  Girdt?r^  repi-esented  in  the  accompanying 
iliagram,  copied  from  that  given  at  page  32  of  the  work  just 
mentioned.     This  giiiier  is  a  single  beam  of  the  well-known  form 


r 
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of  section  a  h\  mo<-lifie<!  by  the  addition  on  both  sides  of  it  of 
wrought^iron  tie-rods  A  B,  C  B,  connected  to  the  upper  part  of 
the  beam  at  its  extremities,  and  meeting  under  it  at  B  below  the 
centre.  Mj\  Fairbaira  is  of  opinion  that  in  this  truss-be-am  the  two 
materials,  wrought-iron  and  cast-iron^  t:»nnot  be  br<:»ught  t-o  act  in 
peifect  concert  with  emili  other,  and  that  in  order  that  the  mate- 
rials may  be  most  economically  disposed,  the  cast  metal  oug)it  to 
be  upon  the  point  of  rupture  at  the  aame  time  that  the  tmss-rods 
are  aliout  to  )ield  by  extension.  The  difficulties  of  obtaining  thii 
perfect  ailjustment  are  two-fold — those  arising  from  the  different 
elasticity  of  the  two  metals^  and  those  arising  from  their  different 
expaiisibilitv  by  heat.  These  difficulties  are  well  expreesed  by 
Mr,  Fairbaim  in  the  following  laws,  which  he  deauoes  from 
experiment. 

L  Within  the  limits  of  6  tons  tensile  strriin  per  f?r;  — --  -  -h 
for  cast-iif:»n,  fOitl    13^  tons  for  wrc>ught-iiH:in,  the  t*  .- 

applied  to  wrought-irou  must  be  2i  times  the  tensile  fui^.^  ^j^j-iAjd 
to  cast-iron  in  oi-der  to  produce  equal  elongjitions, 

2.  For  tenailu  foiTcs  below  7  J  tons  j^er  sijuure  inch  the  jet  of 
caat-iron  is  far  greater  than  that  of  wroughtriron ;  but  for  tetudle 
forces  above  15  tons  per  square  inch,  the  sot  of  wrought-iron  Is 
much  greater  than  the  maximum  set  of  cast-iron. 

3,  The  elongation  by  UO  degrees  of  heat  of  a  bar  10  feet  !ong 
of  wrrmght-iron  is  0067  of  an  inch  more  tlian  the  oor^  ^r 
elongation  ot  wrought-irj»n  :  fuid  from  the  last  law  Mi  a 
infei-s  that  this  ditfereuce  of  elongation  is  equivalent  to  u.  tciiaaltt 
force  of  Jthrt  of  a  ton  per  square  inch, 

I  shall  occupy  this  jmjier  with  the  consideration  of  tine  opera- 
tion of  the  ^V*^  of  these  laws  as  it  affects  trusstnl  girtjvrs.  The 
adjustment  of  truss-rods  is  investigated  by  Mr.  Fh  irbcdm  as 
follows : —  I 

'*Fir9L  Let  us  conaitler  the  eMe,  when  the  tn  '    *   uve  ao  sSnuii 

upKjn  them  at  the  time  the  beam  is  unloadtxL.  ^  beim  k»  be 
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1<nmM  «o  «•  to  |m>du«e  a  i«n«ile  fftraiu  upon  tbe  cMt-inm  equiU  tp  Oiiitt> 
third  its  breakmg^'Ioad,  that  is  to  aay,  let  the  force  of  eloDg»tioii  be 
21  toni  per  square  inch  upon  the  cywt  met*l:  then,  from  Tahle  III.,  we 
find  that  the  strain  upon  the  truaarods  will  be  about  64  toni  per  squAre 
mob,  And  that  the  set  of  the  cast- iron,  after  these  strainji  are  taken  off, 
will  be  6  tiiatiB  that  of  the  wrought-iron.  Now,  in  tiiia  caae,  while  the 
cadi-iroD  is  strained  to  one- third  its  breaking- weighty  the  wroug^ht-iron 
iM  gtraxned  to  only  ab<:>ut  one- fifth  its  ultimate  strength;  and,  further, 
when  the  load  is  taken  olf,  tbe  oaflt-iron  beam  will  remain  miuib  more 
elong»terl  thoti  the  iron  rods,  which  witl,  to  a  oertaio  extent,  destroy 
Iheir  od^nal  adjustment  of  tension^  but  this,  in  the  present  caae,  will 
not  act  im&Toiinibly,  for  it  will  tend  to  give  a  eertain  amount  of  tension 
to  the  truas-rorlfl.* 

'  *  SupjH>«e  the  l»eam  to  he  loaded  bo  as  to  produce  a  tensile  strain  upim 
the  cast-Lt-ou  equal  to  54  tons  per  square  inch;  then^  in  order  Ui  prcKluce 
an  o(|ual  ebo^tinn  of  the  truHsrods,  tbe  strain  upon  them  must  be  2^ 
limes  54  tout,  or  12^  tons  ncsarly«  Here,  while  the  cast-iron  is  •trained 
to  more  than  two- thirds  its  ultimate  reni^tance,  the  wrought-iron  is  only 
strained  to  about  one- half  its  ultimate  resistance.  One  favourable  ctr- 
oiinutanoe  connected  witJi  this  load  is,  that  the  sets  of  tbe  two  metals 
are  very  neariy  the  same. 

"Suppose  the  beam  to  be  loaded  so  an  to  produce  a  tensile  str^n  of 
16  tons  per  square  inch  upon  the  truss- rods,  then,  by  Table  II,  this 
will  produce  an  donation  of  j^  part  of  the  length  of  the  rod ;  but,  by 
Table  IV.,  the  ulti'-  ^  ^  --ation  of  cast-b-on  is  y^  part  of  its  length; 
therefore  tlio  cast  be  ruptured  by  extension  some  time  before 

the  tru**'rods  coul  a  strain  of  15  tons  per  square  inch,  that  is, 

Wbre  they  oould  Lie  strainer  1  t<j  two-thirtls  tlit^lr  ultimate  strength. 

^Tkis  jwljuatment  is  defective:  the  truHsrods  must  obviouoly  have  a 
"  I  amount  of  ten»ion  Ijefore  the  load  is  kid  on,  in  order  to  bring 
t  into  a  higher  condition  of  action,  and  to  counteract  the  set  of  the 

;  metal. 

*SecuTtd,  Suppoee  the  truss- rods  to  be  screwed  up  so  as  to  give  them 

Bnsion  of  8  tons  per  square  inch,  or  one- third  their  breaking  tension; 
WtKt,  for  the  sake  of  aimplitity,  let  us  suppose  that  the  half-length  of  the 
beam  is  10  feet.  This  hi;^rh  tension  of  tlio  truss- rods,  it  should  be 
observed,  will  produce  a  daiigeruus  action  upon  tlie  csjst  metals 

''Suppose  the  bcsam  to  be  loLwiod  so  as  to  produce  a  tensile  strain  of 
74  tons  pur  square  inch  upon  the  cast  metAl.  Now,  by  Table  IV.,  this 
would  give  an  elongation  of  '22  inches;  but  the  truaa  bad  an  elongation 
of  077  inches  due  to  the  strain  of  8  Ujiu^  when  the  beam  was  in  a 
neutral  condition;  therefore  the  total  elongation  of  the  trusa-rod  will  be 
'22 -K  *077,  or  "297  inches;  but  from  Table  II.,  we  find  tliis  elongation  to 
correspond  to  about  16  tons  per  square  inch  tensOe  force  upon  the  rods. 
Hins,  it  appears,  that  even  with  the  dangerous  tension  of  S  tons  per 
square  inch  on  the  truss- rods,  we  f3annot  pix>duce  a  higher  strain  tihan 
10  toofl  upon  them  at  the  moment  when  the,  cast-iron  is  about  to 
plnre. 

i"fiea0otiing  in  this  manner,  it  may  be  shown,  that  it  is  impossible  to 
H^rtict  a  truss- beam  which  shall  task  the  high  tensilu  rciistanoe  of 
Wroiaght^iron  without  at  the  same  time  introducing  a  diuigen>us  action 
upon  the  cast  metaL  Wc  have  shown,  \j\  Tables  11.  and  IV.,  that  for 
high  proportional  tensions,  the  rate  of  elongation  of  wrought-iron  is 
from  10  U}  *2()  times  tliat  of  ca^t-iron;  hence  it  is  impossible  t<i  have 
the  two  metals  acting  in  concert  at  tensions  approadiing  their 
rupture.* 

It  U  titiite*i  tliat  the  length  of  each  of  the  tnijja-rods  is  here 
CoUflidered  Uj  be  onedialf  the  length  af  the  hemn^  and  the  ccmdu- 
siotia  are  apftarently  arrived  at  tui  the  aiiHumpticn  that  the  trunii* 
€Mtended  as  much  a*  the  under  /tide  of  the  beam.  But  I  fear  that  the 
e!Xt€iiJHiou  of  tlie  truas  cannot  be  so  simply  cnriiputed  even  approxi- 
mately. Each  truss  is  placed  diagonally,  and  a^^nmetrically 
aitiiAted  i^ith  n.^8pect  t*)  the  upp^r  iind  tbe  under  siirfiiees  of  the 
beiiun;  that  is^  there  in  aa  miiidi  of  the  truss  al)Ove  as  1j<»1ow  the 
centre  of  the  depth  of  the  l»eaiu,  Tlierefore,  if  we  i-egarded  the 
compression  of  the  upper  sfuriace  alone,  or  the  extension  of  the 
lower  surface  alone,  the  aj<^uinent  would  be  just  as  strong  for 
oonduding  that  the  trusa  ib  comprufted  a^  much  as  the  upper 
■iirfiM*)e,  as  for  concluding  that  it  is  exUtided  aa  much  as  tJie  lower 
•orfihoe. 
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But^  m  truth,  the  effects  at  these  two  auriaces  cannot  be  con- 
ere«l  thus  sepanitely.  The  strain  of  the  truss  depends  on  the 
nbinecl  e fleets  of  the  compreasion  and  extotiHion  at  the  two 


— ^*  '*  Y*  ha?^  I>srs  OfliMidisrwJ  Uin  temffLh  of  each  truu-rod  to  )».  utv^-hoAt  tht  length 
m  tt«  baiOk.    TUs  sapposilion  viO  obntnuly  tuTulve  ao  sppfcciaUe  unouut  of  error/' 


suzikces.  Four  catisea  may  be  here  considered  which  mt^teii&Uy 
aflect  the  preceding  computation  of  the  strain  of  the  truss*  The 
first  of  these  causes  is  the  compi-ession  of  tbe  upper  sxirfiaoe©  as 
just  mentioniid,  Tbe  second  of  them  is  the  deflection  of  the 
betun.  if  it  be  considered  in  its  lient  position  as  represented  in 
the  accorapanyijjg  diagram,  it  is  clear  that  on  iLCcount  of  the 
curvature  of  the  jmrt  6,  tlie  distauce  from  B  to  C  is  less,  caUtru 
paribus^  than  it  would  be  if  b  were  straight. 

The  third  of  the  causes  in  question  is  the  varied  tension  of  the 
underside  of  the  beam.  It  appears  to  be  assumed  in  the  quota- 
tion that  the  under  side  of  the  Deam  is  unifonnly  extended;  but 
this  is  not  so.  This  tenaion  of  the  lower  rib  is  greatest  at  it« 
centre,  and  diminishes  to  nothing  at  its  ends.  Consetmeutily, 
this  flange  is  much  leas  extended  than  is  suppoiie^i  in  tlie  pre* 
ceding  investigation. 

There  are  three  causes,  then,  either  of  which  if  it  operated 
singlj?,  would  tend  to  make  the  tension  of  the  truss  even  lens 
than  is  here  computed*  Therefore,  if  these  caus^  were  not 
counteracted,  ni>t  merely  would  the  proposition  of  Mr,  Fairbaim 
be  eatablished,  but  tbe  insufficiency  of  strain  of  the  truss  would 
be  even  more  than  he  has  contended  for.  There  is  ti  fourth  cauae, 
however,  which  temlw  to  counteract  die  three  juat  mentioned;  it 
is  the  Ludinatiou  of  the  truss,  Tliis  cause  has  more  influence  on 
the  extension  of  the  truss  than  any  otben 

The  m<jre  inclined  the  truss  is  to  the  horizon  the  greater  cmteria 
parihwt  is  its  extension  produced  by  a  given  deflection  of  the 
beam.  This  may  be  shown  iis  follows.  £1  the  diagram  let  BC 
represent  the  truss  (of  a  given  original  length),  in  the  one  case 
little,  in  the  other  much  inclined  to  the  horizon.  B  and  C  aw 
the  two  points  of  attachment  to  the  beam,  B  being  niidwav 
between  me  fulcra.  AB  is  a  vertical,  and  AC  a  horizontal, 
line.  By  deflection  B  and  C  wnll  lie  both  displaced*  Let  us  sup- 
pose (as  I  shall  presently  show  that  we  may)  that  Uie  displAOe' 
ment  of  C  m  very  small  comimred  with  that  of  B»  and  con- 
sider the  only  eft'ect  of 
deflection  to  t>e  that  of 
rendering  B  lower  than 
it  was  before  below  c  by 
a  distance  B  &.  It  is 
obvious  that  the  more 
nearly  tlie  truss  is  hori- 
zontal^ the  less  is  the  ex- 
tension compared  with 
B6.  If  the  truss  were 
ori^nally  actually  horizontal,  the  extension  would  be  ultimately 
noming compaieti  with  Bfr;  whereas  if  the  trma  were  actually 
vertical,  the  ext^^n^ion  would  be  equal  to  B6. 

The  inclination  of  the  truss,  then,  is  such  a  counteracting 
cause  as  has  been  above  mentioned;  if  the  effect  of  the  horizon- 
tal displacement  of  C  be  smidl  compared  with  that  of  the  vertical 
displacement  of  B.  Tliat  the  former  displacement  is  Hmall  will 
appear  from  this  simple  exfierimcnt.  Holding  a  atriiight  ro*i  b\ 
one  eu<l,  press  the  other  lioriaou tally  against  a  wall.  Then  ft 
will  be  lliuncl  that  a  very  small  movement  of  the  end  held  corre- 
sponds til  a  large  deflection  of  the  rod* 

It  would  1k^  eitJ-cmely  dilficult  to  ascertfun  theoretically  witli 
exactjietj*i  what  the  strain  of  the  truss  is,  for  the  curvature  of  the 
truss  does  not  follow  the  ajirae  laws  as  ordimiry  girders;  the  truss 
itself  having  a  mechanical  action  wdiicli  modiiies  Uie  elastic  curve. 
Tbe  following,  however,  is  a  method  of  approximating  to  the 
Inquired  resiSt.  Let  Ac  tbe  origimd  horizontal  ditrtance  of  the 
upper  end  of  the  truss  to  the  left  of  the  lower  end  =z  a;  Ab  the 
onglnat  vertical  depth  of  the  lower  end  of  the  ti'uss  below  the 
upper  end  =  ft;  the  length  of  the  truss  =  /;  the  increase  of  a 
alter  deflection  z^Cc  =  h;  and  the  inr'reaae  of  b  after  dedeotioti 
—  ft B  =  k.     Then  {bcf  =  a"  +  6^;    (B C)^  -  {a -f  hf  -h  (6  -f  Af . 

The  extension  =  BC— 6c=—   +-5, 

neglecting  powers  of  h  and  k  higher  than  the  fii-st.  But  A,  as  has 
bectii  ^howu,  is  usually  very  smalL  Therefore^  when  the  truss  Is 
much  inclined  we  may  neglect  the  first  ici'm  of  the  preceding  ex- 
pression.   The  extension  therefore  becomes  simply  ec|ual  to  -j- ;  or 

compute  it  by  tbe  rule  of  three,  thus, 

Ungth  of   truss    :    dtpth  of  one  end  of    it  below  the  other 

: :  d^ecttQn  of  beam    :    ejiennon  of  truas. 

The  indimition  of  the  truss  ie  not,  however,  geneitdly  so  great 

that  we  cau  neglect  the  timt  term  of  the  preceding  expreaalon 
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When  C  is  in  the  upper  mrt  of  the  beam,  h  is  negative,  and  the 
exteiiBinu  of  the  tmsa  will  be  less  than  the  foregoing  oompntation 
by  the  rule  of  three  wouM  give  it* 

The  coDL'lusion  that  when  the  trusa-roda  have  no  atrain  on 
them  orio^ioally,  "the  caat-iron  would  be  ruptured  by  extension" 
before  the  tmsa-roda  "could  be  ^trained  to  two-thirds  their  ulti- 
mate strength,'*  i»  not  supported  by  experimenL  It  api^fii-s 
from  Mr,  FfwrVjaim*a  first  experiment  (talmlfit-ed  p.  47),  that  the 
j^irder  "broke  from  one  of  tne  truss-rc*d9  yielding  to  tension;" 
ut  the  extension  miiat  have  been  ao  small  that  this  fracture  was 
probably  the  res  id  t  of  accident. 

Even  though  the  truss-rod  did  not  break  simidtAneonsly  with 
the  bemn,  it  would  by  no  means  follow  that  the  truss-rod  was  an 
improper  or  useless  a*ljnnet  It  might  still  be  the  case  that  an 
jncreaae  of  strength  coidd  be  gained  more  eonomically  by  the 
proper  use  of  the  truss,  than  by  adding  to  the  mass  of  cjist-iri>n 
—and  this  is,  I  thinly  shown  by  Mr.  Fairbidm's  experiments, 
noticed  presently. 

The  imi  mechanical  effect  of  the  triLsa  may  be  made  most 
easily  apparent  by  supposing  its  tension  resolved  int^i  a  lioriztm- 
ta]  and  vertical  component  at  one  of  its  extremities.  We  may 
safely  assume  for  the  present  tliat  in  the  girder  not  trussed,  the 
nmierial  is  principally  colleeteil  in  the  u]iper  and  lower  fltuiges^ 
a&d  that  the  horiznutal  elastic  forces  of  the  part  connecting  them 
are  small  m\d  nearly  balance  each  other.  Thus  it  is  usual  tii 
cr^nsider  that  in  a  timpk  l)eam  of  the  section  a  b\  fig.  I  ^  the  total 
tenaicm  of  the  lower  is  equal  to  the  total  crtmpi^ssile  force  of  the 
upper  flange;  the  thickness  of  the  intenncdiate  vertical  part 
beiuff  oidy  just  sufficient  to  developer  the  elairtic  forces  of  the  flanges 
oqusSly.  But  the  tensile  strength  of  caat-inin  is  so  imich  less  than 
its  compressUe  strength,  that  the  Ixittom  ttftnge  b*  must  be  much 
larger  than  the  top  flange  a\  If  the  bottom  flange  were  of  a 
material  stronger  to  resist  tension,  its  size  in  proportion  t^  that 
of  the  t'<>p  flioige  otmld  be  reduced.  Now  this  reduction  is  pre- 
cisely what  is  required  by  the  introduction  of  the  truss-rod.  To 
underataud  its  mechanical  eflect  let  us  suppose  its  tension  applied 
at  B»  fig.  1,  t4^)  be  resolved  int<j  a  horizontal  and  a  vertical  com- 
jK>nent.  Suppose,  also,  the  beam  divideiJ  in  halves  by  a  vertical 
section  thi'ough  B.  What  are  now  the  horizontal  extenud  forces 
acting  in  that  section  njKm  the  left-hand  half  (BaCl^)  of  the 
beam  \  They  are,  a  compreasile  force  in  «,  a  tensile  force  U>  the 
right  in  6,  and  the  horizontal  component  of  the  tension  of  the 
riffht-hand  tru88(A  B)  acting  to  the  right.  This  latter  force  concurs 
with  and  assists  the  tensile  force  of  the  lower  flange  to  bjtlance 
tlie  compressUe  force  of  the  upper  flangfs.  Therefore,  as  baa  been 
said,  the  lower  flange  net><ls  not  to  be  prop-irtionally  so  strong  as 
in  the  simple  beiini. 

The  same  conclusion  would  be  arriv&d  at  by  considering  the 
teoiaion  of  the  truss  applied  at  0,  to  be  resolved  horiztur tally  and 
viertically.  The  horizontal  oomponent  acting  along  n  might  be 
considered  to  l)e  trunsferred  to  c,  fig,  1,  and  there  to  opisose  the 
compressile  force,  which  therefrire  less  tensile  fon?c  of  the  lower 
flange  would  be  require*!  to  btdaiice. 

Having  now  ci'>nsidered  the  horizonta!  effects  of  the  tension  of 
the  truss,  let  uh  consider  its  vertical  eflects.  I  do  not  think  t!ieir 
nature  can  l>e  better  designate*!  than  as  htmi  dhturbing  forcof^ 
which  do  not  mo<lifv  the  relations  among  tiie  forces  ext^rmd  to 
the  half-b«am  on  which  its  equilibrium  and  stn?ngth  depend. 
First  these  vertical  components  do  not  apjHiar  in  the  eqnati<>n8  of 
equilibrium  of  the  half-beam.  To  compute  the  strength  of  the 
right-hand  half-beam  B  a  C  b,  fig.  1,  we  may  tjike  ntomenta  about 
a  tettiHverse  horizontal  axis  through  (\  Then  among  the  exttjrual 
for<5ea  must  be  reckoned  the  tension  of  the  right-hand  truss  A  B 
only.  The  horiwuital  component  of  this  t4iti«i*jn  appears  in  the 
eqimtion  of  equilibrium,  but  the  vertical  component  passing 
through  the  aup[x>aed  axis  has  no  nmment  about  it  —  that  is, 
does  not  affect  the  .strength  of  the  beam.  What  is  meant  by 
characterising  the  vertittil  components  of  the  tension  of  the 
truss-rods  sua  "disturbing  forces/'  m  this;  the  ordinary  theory  of 
baama  supposes  the  material  compr>setl  of  paradlel  kyers,  and 
regards  only  their  longitudinal  strains.  Their  Htmiua  in  the 
direction  of  the  depth  of  the  t>eam  ai^e  neglecte»l,  ami  for  many 
parpo.ses  of  approximation  this  simplification  gives  :sufhciently 
correct  results.  But  the  vertical  componeuta  of  the  tension  of 
tlie  truss-rod  may  achl  so  much  to  the  latter  strains  m^  to  produce 
considerable  eti-ain  of  the  lieimi  veilicady.  In  such  case,  the 
theory  of  parallel  layers  would  no  longer  he  e%"en  approximately 
correct.  On  the  whole,  it  apfiejira  that  the  vertical  part  of  the 
tension  of  the  trufl»-roda  is  by  no  meana  advantageous.    It  seems 


therefore  desirable  to  have  those  rods  no  more  inclined  to  the 

vertical  than  is  necessary;  but  it  must  not  be  *'       ^'  "  '^  "*  *^- ' 
obliquity  tends,  aa  has  been  explained,  t^* 

requisite  strain  by  deflection,     1  concur  tht;n  t-x-.    ...  - 4.:..^ 

of  Mr.  Faii'biim  (p.  45),  that  it  is  inexpedient  to  unduly  raiae 
the  points  of  attachment  a  6,  but  I  have  not  been  able  t  >  arrive 
at  the  conclusion  stated  by  him,  that  the  raising  thrnie  pfiint* 
"  increases  the  power  of  the  truss-rods  Uj  rupture  the  upjier  ^oge 
of  the  beam."  On  the  contrary,  if  I  might  venture  to  difl«r 
from  ao  eminent  an  authority,  I  would  submit  iliat  casterU  paribm 
the  elevation  of  the  points  i»f  attachment  by  increasing  the  incli- 
nation of  the  tniss,  dimiidshe^  the  hori:fionUd  eJect  of 
Tits  tension.  That  horizfmtal  force,  I  have  shown,  is  tT" 
only  cause  of  an  increased  atjain  of  the  upper  flange 


m-  J  a 

Fig.  i. 

If  the  tmna-roda  were  attached  at  the  under  aide  of  the  '^^-mm 
at  A  and  C,  fig,  4,  the  following  result  would  follow,  Tlie  p^inn 
A  C,  being  in  the  part  of  the  beam  wlLJch  suffers  eMenj^i  ' 
deflection,  the  requisite  stniin  of  the  trusses  would  Vm?  ;. 
by  the  displacement  of  A  and  B  than  if  those  points  wc.  .^ 
the  part  of  the  beam  which  sufrei*s  compretntion^  becjiuse  tlie  strain 
of  the  trusses  is  diniinitihed  by  t!ie  jx^ints  of  atUichment  to  the 
lieain  approaching  each  other  on  its  deflection.  Their  dii*place- 
ment  is  nearly  horizontal.  By  vai;>ing  the  depth  of  b  B,  the 
strain  of  the  truss  must  be  aiijusted  so  as  to  insure  its  requisite 
tension.  Probably  for  tliis  purpiuse  the  indination  of  the  truss 
would  have  Ui  be  not  very  differeat  from  that  in  yir,  Fatrbaiiii*s 
experiments. 

One  most  important  point  with  respect  Xo  tlie  use  of  truss-rods 
is,  the  form  of  section  of  the  beams  to  which  they  are  attached. 
A  common,  neaily  univei-sal,  error  is,  to  sunpfjse  tliat  the  form 
of  section  should  l>e  as  in  simple  beams.  But  instead  of  tlie 
section  being  as  at  a*  b\  lig.  1,  with  the  hirgeiit  flange  downwards, 
it  ought  to  be  as  at  d  a\  fig.  4,  with  the  position  of  the  section 
reversed »  find  the  largest  Jlange  uppermotL  The  offloe  of  the 
tie-roda  is  tc*  strengthen  the  lower  side  of  a  cast-iron  beam^  or 
to  g^ive  it  the  strength  which  in  a  simple  beam  is  obtained  by  an 
excess  of  material  m  the  lower  flange.  The  ratio  of  the  areaa 
a'  and  rf,  fig.  4,  would  be  diflienlt  tu  compute,  but  the  experiments 
show  that  in  tie-rods  of  the  strength  usually  employed,  the  area 
c»f  d  ought  to  exceed  that  of  a\  Indeed,  this  proportional  exc^s 
Tuay  be  increased  ad  libitum  by  increasing  the  strength  of  the 
truss-rods. 

The  following  synopsis  of  the  results  of  Mr.  Fairbaim's 
exiierimentii,  which  doubtless  wei^  carried  out  with  the  same 
skdl  with  whieli  they  were  evidently  devised,  fully  establishes 
the  foi^egoing  coucluaions.  The  follo\^^ng  were  the  dimensions 
of  the  oust'iron  beams  of  the  sectional  form  a' b\  fig,  1,  or  d  d 
fig.  4,  The  wrought-ir«:)u  trusses,  when  used,  were  att&ched  on 
both  sides  of  the  beam: — " 

Length  between  the  supports    ...  4 feet  6  inches. 

Depth  of  beam 4inches. 

A rea  of  larger  flange    1  'Ofj  square  in( 

Area  of  smaller  flange '20  square  inch? 

(  4- inch  diameter.  j  (  "^ 

3  Ditto,        ditto.  8,854         Ditto.  ••» 

.      \      SiuAllfliuigeiipwa*'^*,  *    5  a^o  f  i  7 

(      Small    flange    rfe>ir»-  \  i      Lower   flange 

5         iforrf;*,     with    tni8«    of  >  12,316  J  broken   by  ton- ^  I 
f  |-inch  dtametBr.  )  (  nan. 

\      Small    flange    dt>wn-  )    o  o^^  )  i     .,- 

^      \  ward4,  withm  trass.      \    ^'^**^  (  j      *^ 

Let  us  first  compare  Ex^rimenta  4  and  5.    In  the  former,  we 
have  the  simple  beam  in  its  uauol  poiation;  in  the  latter,  ^a 


iy     A    :.^  1  ■ 

mcrtease<l  i 

[■ 

UiEt  most 
nnd  thixi  i\ 


hmm  ift  re^Tersed  and  tmseed^  and  the  strength  ia  more  than 
Mr.  Fjiirbaim  remarks,  that  the  breaking  weight  in 
Srpiirimefit  5  would  have  been  still  gtt?iit^r  if  the  upjwr  fliinge 
h.      '  rincivas<Mj  sij&e.     Comparing  Kxperiuients  1,  iJ,  and  3, 

%\  ,  that  where  the  trnss  is  strung  enough  to  resiat 

lien  the  ujipir  flange  ia  broken  by  oompresftion,  there 
it  j^^in  of  strength-  ConijianDg  1,  2,  3,  and  5,  we  find 
^  f  the  |»o8ition  of  the  imttted  lieani  greatly 
u  If  we  couipan.'  the  ultimate  dettectiona  iu 
',  the  advantage  of  the  truBsed  b«ani  pro- 
Mtill  m^n-e  strikingly,  fur  it  appears  that  it« 
''V  the  ultimate  *leflection  ia  between  seven 
nf  the  common  beam, 
tliHU,  seem  to  fairly  lead  to  the  concluaion, 
lititgeH  le-sult  frum  the  use  of  the  tnus^ 
ti  of  the  be;un  ought  to  be  uppermost 
Another  striking  vitiw  of  slrtugth  nf  the  trussed  beams  is,  that 
they  are  much  stronger  than  fcrought-iron  tubutar  heanu  contain- 
lag  the  same  qmmtity  of  material.  In  j>agt!  107  we  have  fur 
the  strength  of  the  latter  the  following  fonimK  whit^h  Mr.  Falr- 
baim  sttttcs  that  the  experimenU  on  uiem  wTvrraut — 

(JOarf 

where  W  h  the  breaking  weight  in  tons,  a  the  area  of  the  bottom 
dauge^  d  the  deptli  of  the  beiun,  ami  /  the  distance  between  the 
aupporta.  To  apply  tlii.^  ft»mmla  to  beams  <nf  simihir  dimension 
U.i  tu'»«!ie  operat*?a  on  in  the  pi'ui'eding  exjx*riment8,  w*  must  have 
I  =.  TA  inches,  <i  =  4  inches,  and  a  ^  lt>5  square  inch,  which  ia 
the  dimension  of  tlie  lai'gest  fliuige  in  the  pt'eceding  ex[ierimeuts. 
It  is  to  be  observed,  that  in  tlic  tubulai*  beams  the  area  of  the  top 
^  is  required  to  be  much  gi-e:iter  in  proportion  to  that  of  tlie 

fljinge  than  in  tlie  c«'V'4t-iri>n  beam^;  so  that  the  (jimntity 
if  '  \d  in  the  wrought-irun  l»eams,  iu  order  to  give  the 

It  I'd  by  the  f<,>mnila,  wouhl  l>e  more  than  iu  theae 

>*t-ni'jj  iM-.uusi.  Applying  the  formula,  however,  we  find 
W  =:  GO  X  4  X  1-0^'i  -r  *'>!  Urns  —  U  tt^ns  =  lO,^"^^  lb.;  whei^-as 
tlie  strength  of  the  trussed  c^Lst-iron  beam,  pro|>erly  placed,  was 
12,316 lb,  Hetw^  the  aiH-lrmi  bt'am  trussed  apfn'ars  stronger  6y 
mt^t  than  15  per  cent,  of  Uti  strengtJi  than  the  wrwght-iron  bmm; 
and  tills  comparwon  is  more  favoiiKible  than  it  ought  t*^>  be  for  the 
wp^ught-ir*n  beam,  fur  the  material  ia  it  I'equii'^d  for  the  com- 
puted strength  Ijas  been  imder-estimatod ;  and  beaidej*,  the  cast- 
LTon  b*fam  appe-'irs,  from  Exj>eriment  7,  m>t  to  have  been  propor- 
tione«l  so  ha  t*»  have  its  maximimi  strength* 

In  an  ensuing  paj>er,  I  purpose  to  reaimie  this  subject,  and  to 
oonsider  sctme  of  the  proin^rties  of  Trellis  Girders,  respecting 
which  Mr*  Fairbairn^s  experiments  have  elicited  I'esultd  as  inte- 
resting and  valuable  as  thoae  above  considered 


C0MM1SSI0XEI?S   OF  SEWERS    AND    THE 
GENERAL   BOARD   OF   HEALTH. 

StR^ — Your  readers  are  prf»bably  awru^  that  the  General  Board 
^of  Health  have  succeaied  in  extending  their  u.sual  system  of 
'ttnictioii  to  the  oj>enitiijna  of  the  Metropolitan  Commission  of 
On  the  27th  Ftrbniaiy*  the  Commissioners  rec^nveti  a 
oommunication  from  the  Home  Secretary,  of  which  the  following 
Is  a  copy; — 

*nVhifehaU,  FtlTuanj  18M. 
^'CcEntlexnen — I  am  directed  by  Vbcount  Palnifcrstoii  to  trauarait  to 
^ ,       '     '     |i»eed  cx)py  of  a  letter  from  Mr,  F.  0.  W;vrd,  rtslative  tti  the 
r  advautagee  of  the  systtm  of  dndna^  adopted  by  tli«  Com- 

jwx^".  ...  -  of  Sewers  and  the  B*^ard  of  Health,  and  1  am  tii  »Ute,  that 
in  his  Lomiflhip'a  opinion,  the  eyst^m  of  drainago  recommended  by  the 
Board  of  Health  ia  that  which  ought  to  he  jwiofited,  as  combining  the 
greatest  d«gre«  of  efficiency  with  the  greatest  degree  of  economy, 

"Hkkry  Fitzbot/* 
This  extraordinary  missive  left  the  CommisaioneTSj  as  honour- 
able men,  no  altci native  but  to  I'esign  their  office  as  Conjinis- 
eI<  n^rs,  and  not  jif^ii-mit  to  have  a  most  trroneous  iind  most 
peniicious  system  of  operation  thrust  doi^Ti  their  throats  by  the 
indii'ect  influence  of  a  mere  Pecksnifr 

I  have  not  been  lav uu red  with  a  copy  of  Mr.  Ward's  letter, 
which  has  so  captivated  the  Honie  S«ci>'tary.  Tliere  can  be  tio 
doubt^  however,  but  it  has  eimiuated  from  Mr.  Chadwick^  who  ]m 
tu  all  iatenU  and  purposes  the  Board  of  Health;  aided,  no  doubt, 


by  the  more  advanced  of  hiJ  apprentices^  whom  be  now  designatei 
**  Engineering  Insijectora.*' 

The  Home  Secretar}^  must  have  relied  prindpallv  upon  his 
o"WTi  engineering  talents  in  arriving  at  the  above  oonclusiuns;  for 
without  that  inake-weight  there  is  only  Mr*  Chadwiek,  with  some 
half-tlozen  apprenticcii  in  leading-strings,  with  the  fiulure  of  his 
system  at  Croydon  and  several  other  places,  to  set  against  all  the 
engineering  talent  of  tlie  kingdom,  l>oth  civil  and  militar>',  with 
numerous  suocesiful  drainage  optu-ations  on  the  most  magnificent 
scale,  £is  well  as  many  minor  sucoessful  works. 

It  may  be  hdd  down  with  Komething  like  axiomatic  cei-tainty, 
tliat  there  is  no  branch  of  engintierin^  science  which  require*  «o 
much  consideration  va  the  efficient  and  permanent  drainage  of  an 
extensive  city — such,  for  exfuuple,  as  Liondon;  and  it  may  also  be 
asserted^  tliat  there  ia  no  branch  of  the  profession  in  which  the 
"hantl-book  system"  ouglit  more  throughly  t<.i  the  deprecated  than 
in  the  execution  of  extensive  drainage  works.  Not  only  does 
ever^  town  diticr  from  every  other  town  with  respect  to  drainage 
facilities,  but  every^  portion  of  a  large  town  differs  fh^m  every 
portion  of  the  same  town  so  essentially,  as  to  make  it  absidutely 
necessary  to  consider  and  treat  each  pjji-tion  on  its  own  pecuiiai* 
merit*,  and  in  reference  to  its  own  facilities, 

Tiiere  can  n*n'er  be  a  better  criterion  of  quacker)'  in  any  pro- 
fession than  that  of  propounding  an  universal  mcHie  of  treatment 
for  every  [loasible  \'ariety  of  case,  and  under  every  variety  of 
circumstiuiee. 

The  Chadwickian  s^-Tstem  of  diminutive  pipe-drains  meets  evei^' 
possible  cai*e  of  defective  drainage  under  every  variety  of  circum- 
stance where  drainage  can  be  reouired,  in  the  same  manner  and 
witli  SA  great  sucoeae  aa  Parr's  Pills  and  Hollo  way's  Ointment 
meet  the  varial  cases  of  disease.  Why  nut  therefore  dispense  with 
the  regidar  pinictitioners  iu  both  cases^  and  more  especially  in 
this  age  of  boasted  economy  and  unblushing  effrontery  ? 

The  gi^eat  peculiarity  or  leadiog  nrinciple  of  the  Board  of 
Health  or  Chadwickiiui  system  is,  that  the  suudler  the  dmis- 
pi)>e  the  more  efficient  tlie  ilitiinage.  This  le^iug  feature  of  tbe 
system  hits  been  based  ujjou  eri*oneoiis  formuhe,  deduced  frdD 
very  limited  and  very  imperfect  exi>eiimeut3.  These  ex}^>ertments 
were  also,  as  a  matter  of  course,  mmle  with  pure  water,  but 
applied  ti)  sewage  water  of  every  jxjssible  degree  of  fluidity,  ami 
coot^fdning  every  variety  of  obsti'ucting  subntance. 

There  are  also  very  peculiiu:'  views  hehl  by  the  Board  on  the 
Biibjecta  of  "combined  back-drainage,"  "ddTduage- water  aop- 
plies,"  "imperishable  sewers,"  **distributi(m  of  sewer-water  by 
pumping  or  tjtherwise,  over  atljacent  lands,"  &c.,  and  which  views 
ai"e  i-epadiateti  by  the  most  eminent  and  moat  practical  men  in 
the  engineering  profession. 

It  was  t^rtainly  a  Ijold  stroke  of  Mr.  Chadwiek  to  attempt  to 
foist  his  crude  and  ill-considered  nostinim  upon  the  Metropolitan 
Commiasiun  of  Sewers;  but  having  had  such  autocratic  sway 
over  the  IcKad  boards  in  the  provincial  towns  which  have  the  mis- 
fortune ta  l»e  placed  under  his  sway,  and  being  well  aware  that 
boldness  and  unscrupulous  pretensions  ai*e  ejiseutial  to  the  success 
of  an  em j>ereur— hence  the  coup  de  main  ujkju  the  Commission. 

It  is  iicarcely  possible  to  conceive  of  a  case  which  more  impera* 
tively  calls  for  a  searching  investigation  by  a  select  committee  of 
the  House  of  Commons  than  the  entire  working  of  the  Health  of 
To^ftTis  Act,  and  the  manner  in  which  it  has  been  atlminiwteretl 
by  the  General  and  Local  Baanls,  and  it  is  to  be  hojied  that  scime 
inilcjiendent  member  will  move  for  such  a  committee  at  an  early 
perii>d  of  the  session. 

♦^(.*  Subjoined  is  a  copy  of  the  letter  from  Mr.  F.  O.  Ward  to 
the  H<iine  Secretary,  referred  to  by  our  correspondent,  and  made 
public  subsequent  t(i  the  receipt  of  his  communication  : 

"17,  Stratford-place,  Oxford- street,  Feb,  I'tth, 
"My  Lord,— The  CommiuiitDners  of  Sewers  and  the  Board  of  Health 
are  at  issue  «ua  to  tlie  cheapest  and  Ix^st  way  of  draioing  bouses. 

"  Tlje  Board  of  Health  advocate  the  chuliiage  of  each  house  Hodk  by 
tubular  submain  running  behind  the  houBca,  and  receiving  the  sewage  t»f 
each  by  a  short  tubular  branch.  They  recommend  a  large  reiluction  wf 
the  Bi3te«  of  drains  hitherto  employed  for  the  dngle  house  drain;  they 
recommenil  a  Mneh  pipe  for  the  euhmain  receiving  several  of  these;  a,6, 
grsdually  expanding  to  »12,  and  bo  on  up  to  *2(»,  m  the  lengtlia  of  the 
submiiin  and  the  number  of  hrancbes  received  by  it  increase;  such  dn^itts, 
they  Bay,  are  self- scouring,  tbe  ran  of  water  through  them  ia  so  o&n- 
centnfeed  that  it  keeps  them  dear  of  deposit;  the  bmncht^s  being  vei/ 
ahorti   and  running  backwardi  towards  the  drain  behiud,   insiMd  o 
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fnrwird  beneath  the  hoiues  towards  a  lewer  in  the  street^  Imve  » 
quicker  faQ,  and,  in  caae  of  leakage,  leak  into  the  open  air^  not  into  the 
hoiueSy  while  the  cost  i^  8o  much  nxJuced  by  tliin  method  that  hlockB 
of  Iftbourere'  housea  may  be  thorouglUy  drained  and  fitted  with  smks 
and  Boil'pauB  for  an  improvement- rate  of  lesa  than  2d.  per  houie  per 
week. 

**The  CommisaionerH  of  Sewors,  on  the  contrury,  r*>corameiid  large 
hriok  sewers  under  the  itrcet  in  front  of  the  houses^  beneath  each  of 
which  they  cany  a  Ion?  dmin  from  back  to  front*  etrictly  forbidfling^ 
more  than  two  hou8e«  being  relieved  by  one  pipe  drain;  a  aystt'm  which 
whether  otherwise  goo*i  or  not,  certainly  entaula  an  enormous  increEiao  of 
expeom  on  the  houaeowners,  and  thereby  redoubles  the  reitiMt:iince  on 
theirmurt  to  sanitary  improvement. 

"lliA  Commissiouert  of  Bewera  lay  great  ttress  on  the  independence 
aeouied  by  their  system  to  each  houseowner,  whose  prenuscs  are 
traversed  by  his  own  drain  only,  whieh  be  may  take  care  of  or  neglect 
OS  he  please^  as  its  stoppage  can  only  injure  himself.  They  auege 
against  the  Boajrd  of  Health  pUn,  that  it  trespasses  on  private  property, 
that  any  stoppage  of  the  tabular  submain  exposes  all  tJie  houses  higher 
up  bo  suffer,  and  renders  it  necesaary  for  workmen  to  enter  private  baok 
ymfds  to  Bearoh  out  and  remedy  tlie  evil  They  ahio  deny  the  self-scour- 
ing  property  of  the  tubuhu-  submaius,  and  refer  in  support  of  ihevt  view 
to  several  hundrod  cases  of  stoppages  in  tubular  drains,  collected  in  a 
report  of  Mr,  Bazalgette. 

"The  Board  of  Health,  on  the  other  Imnd,  declare  the  householders' 
pretended  independence  on  this  plan  to  be  illuaory,  seeing  that  the  big- 
street  sewer  is  nine  times  in  ten  an  elongated  cesapoolj  where  the  sewage 
of  each  stagnates  to  the  detriment  of  all,  while  the  stoppago  of  a  branch 
dfam  nmning  beneath  a  house  on  the  old  plan  often  causes  stench  in  the 
hmtsef)  on  either  side.  Against  the  inconvenience  of  an  occasional  inva- 
i*ion  of  the  hack -yards  by  workmen,  they  set  the  greater  inconvenience 
of  periodical  invasions  of  the  street  and  etopp*^^  of  the  traffic,  liesides 
t«)u4ng  up  of  kitchen  floors  to  get  at  foul  drains  under  the  houses.  In 
rtiply  to  Boxalgette's  report,  they  bring  forward  examples  by  huntireds  of 
pipe  ■eweTH  working  admirably  year  after  year,  and  attribute  such  stop- 
pages as  hare  oecoired  to  errors  incidental  to  the  lirKt  introduction  of  a 
new  system— errors  which,  once  known,  may  be  avoided.  Ajnong  these 
thoy  cite  the  use  at  ftrst  starting  of  drain  pipes  which  were  too  tlun,  so 
that  they  broke  under  the  pressure  of  Buperincumbttnt  earth,  the  uneven 
laying  and  careJess  jointing  of  pipes  by  the  jobbing  buildeiB  often  em- 
ploy6<l  (as  in  some  parti  of  Croydon)  on  this  work,  the  use  of  soil  pans 
wdtb  ducts  as  huge  ae  the  pi(>e  drains  to  which  they  led,  and,  above  all, 
the  often  scanty  and  intermittent  supply  of  water  to  the  system.  They 
further  point  out  that  a  popidiition  accustomed  to  open  privies  and  cess- 
pools, available  as  receptacles  for  solid  refuse  of  eveiy  kind  (refuse  pro- 
perly due  to  the  ashpit),  liave  Ui  gf»  tltrough  a  transitional  period  of  a 
WW  weeks,  while  they  are  learning  that  such  pnictice  leads  to  atoppa^ 
of  ^e  new  droulating  system,  and  must  be  abolished  along  with  the  old 
liyraant  oesspols.  They  siy  that  many  of  the  tubular  sewers  put  down 
ainilures  in  Bazalgette's  report,  are  at  tliis  moment  working  perfectly 
well,  for  which  reason  they  take  all  his  allegations  with  very  great 
reserve.  Tliey  point  with  some  reason  to  LaiDbeth-square,  New- cut, 
where  the  Commissioners  have  allowed  32  houses  to  be  drained  by  four 
tubular  dack  drains,  which  act  perfectly  well,  quite  as  well  as  32  sejparate 
drains  oould  act,  though  tliese  would  have  cost  eight  times  as  much;  and 
they  ask,  why  thit*  eightfold  coi*t  shouM  be  imposed  ufjon  London  at 
t«ge  by  the  very  same  authority  which  sanctioned  in  this  square  the 
OOmbtno<l  drainage,  which  is  found  to  work  well  T 

**Tlie  CMintroversy  is  of  immense  importance,  but  I  forbear  furtlier 
treepasa  to-day  on  youi-  lordship's  time.** 


DRAINAGE   AND   WATER  SUPPLY.* 

In  onr  numbers  for  February  and  March  of  last  year,  \ve  pub- 
liBheii  the  coat  of  the  private  ^^d  public  works  of  dmimjge  and 
^wers  ID  Kugby,  Handsale,  Totteiihain,^  St*  ThoimLs's,  Exeter, 
and  Baiimrd  Caatle.  We  now  give  an  abstract  of  the  vakmhle 
report  of  Mr.  Bnzalgette  tt)  the  MeLropolitau  CommiHsiooei'a  of 
Sewers,  which  from  the  gi-eat  experience  uf  that  gentleman  con- 
tains much  that  ia  of  univci  ai]  interest  aiul  conclusive  ujitm 
mAny  pointa  connected  with  the  theory  and  praetioe  of  eifectual 
dminage  and  "w^ttr  Bupply. 

Pursuant  to  inHtmctions  received  from  the  CommiRsion,  Mr. 
Bazalgctte  pn>cee<]eil  to  the  five  plat *;s  named  in  oiu*  title,  f*tr  the 
purpose  of  reporting  upon  the  applicability  of  the  ay  a  terns  of  pi|>e 
aramage  and  water  supply  therein  iwlopte<l^  tu  the  metroixjlis. 

He  states  that  the  result  of  hi*!  inquiries  and  olisei^ations  on 
ike  applieatitin  of  the  Liibuhir  system  of  drainago  in  these  five 
places  affords  no  pr^^H^f  uf  its  applicability  to  the  metropoUa,  and 

*  *&epoit  opoi 
it,  TbMWfi  Rze 


ike  t)r«ium{c  jukd  Wtkiet  Supplvof  Rogfaj,  Ssiulffate,  TotEtwaluuiit 
«r,  sod  Bsnuft/d  Ciufilo  '    By  J.  W.  Baialostts.  JS(<q  Eb^ueer  to 


no  evidenoe  <if  the  cheapness  and  efficiency  of  the  work*  ftt  i 
^VB  places^  which  ahi^uld  entitle  the  syste-m  to  serious  atbea 
with  reference   to   the  works  to  be  undertaken  for  drfunag©  in 
London,     In  fact,  the  gr«iit  difference  of  circainetaiwse*  a» 
ing  the  difiimiffe  of  a  amall  country  town  and  the  metaroji' 
re8j>ect  of  levela,  weight  of  buildings,  tniffic  and  trfui*-^ 
of  drainage,  and  the  distance  it  has  to  be  convc\  •  ^ 

worka3,  inconvenience  of  obatructiona,  depths  of  at- V.  »f 

eoil^  conditions  of  jiavementa,  oompeneation  for  lous  of  trjule,  dn:^ 
payments  t4i  gas  and  water  eom}Jianies  for  protecting  tUeir  mainis^ 
and  varifMis  other  sources  of  ext>eni*e,  scarcely  leaves  room  £ur  f   ~ 
comriaris*  tu  of  the  draimige  and  the  cost  of  the  two. 

Thti  conditions   under  which   pipe  aewers  are  and  are 
applicable,  ai-e— L  That^  as  a  genei-al  rule,  pipe  sewart  a» 
adapted  to  receive  the  Burface  drainage  fixini  those  roads 
ati^eeta  upon  which  there  is  any  o«  tn^iderable  amount  of  tr~ 
K  there  be  little  or  no  traffic^  there  will  be  j  -  i  iteiyj 

refuse  di\jpjjed  upon  them,  and  projKirtionatfrl  i^nt 

duced  by  wear  and  ttmr^  to  be  washed  by  raioa  iiiu»  Lhe 
iind  if  the  surface  be  pavcii,  thei^  will  be  lesa  rood  drift 
into  the  sewers  than  there  would  be  from  macadaniiaed 
2.  That  pipe  sewei-s  are  not  fitted  to  receive  b^th  houKe  and  su| 
soil  drainage,     3.  That  Ihcy  i-equire  to  have  a  ciinaideiable  sa~ 
of  water  almost  constantly  passing  through  tliem.     4.  Tha*" 
recpirrei  under  all  circumstances,  cnjmpaKitively  steep  falis,  i 
be  very  carefully  laid.     5,  That  they  require  to  he  suffic^ 
large  to  eompeuBate  for  imy  slight  settlement  or  Irregularifcy 
laying,  and  to  admit  of  the  passage  of  many  of  those  innumer&b 
substances  which  find  their  way  into  them,  and  which  are  no 
recoixled  **  as  ha\dng  ainsed  their  obstTuction  and  failure.*' 

The  places  where  all  these  requirements  are  obtiiinable,  even  i 
country  towns  and  Yillagea,  are  not  very  numeixjus;  and  III 
absence  of  some  or  all  of  them,  in  vaiious  instances,  must  coi 
siderably  curtail  the  application,  over  any  large  area,  of  pi|i 
sewers  exclusively. 

It  is  worthy  of  attention  that  a  stoppage  may  eadst  in  one  pmi^ 
of  a  pipe  whilst  it  is  clear  at  a  short  distance  further  on ;  and 
that,  in  a  |^>oroiis  soil,  a  wtoppage  in  a  pipe  sewer  niaj^  ^'^ 
for  a  very  long  time  without  mitMliug  the  houses  connect 
the  Bewer^  because  the  pressure  of  the  sewage  fni-ces  the  i 
of  the  joints,  which  then  l^ecome  <ipen,  and  the  sewage  ooaai 
away  through  them  into  the  soil.  It  is  true  that  in  eucli  caaei 
the  houses  «^cape  being  floc«!ed,  but  it  is  only  because  the  pip© 
sewer  hecomes  a  j>ei*meable  elongated  cesspool,  attended  with  all 
the  evils  which  have  been  so  forcibly  represented  as  attaching  to 
the  cesspool  system. 

In  consideration  of  the  number  and  variety  of  causes  of  i 
pages  in  pipe  sewers,  a  system  so  extremely  liable  to  failu 
should  he  adople^l  with  cjmtion,  and  to  a  lindted  extent  on 
Thu.s,  for  instance,  whilst  an  eri\>r  in  levels  or  a  settlement 
the  gi-uund  to  the  extent  of  3  inches  would  cause  the  choking  i 
of  half  the  iirea  of  a  6- inch  pipe^  it  would  only  causa  deposit  | 
a  qmirter  of  the  depth  of  a  12-inch  pir>e,  and  would  be  j 
perceptible  in  the  invert  of  a  large  brick  sewer.  Sewere  btcl 
moreover,  reouirecl  to  carry  off  mauy  solid  substances,  aiHi  u 
these  are  excluded  by  contracting  the  inlets  to  the  drains^  ob- 
structions and  floodinga  of  the  surfitce  increase  pi^opoitionately, 
and,  to  a  similar  extent,  the  sewers  cease  to  remove  the  town 
i-efuse. 

E<x»Dom_y  ha^  been  urged  in  favour  of  the  adoption  of  the 
tubular  wystcm  in  preference  to  the  ccmatruction  of  large  brick 
sewers.  Upou  this  part  of  the  question  it  is  only  neccs»ary  bene 
to  oljflcrve,  that  as  an  Lnipro\^e<i  water  snpply  is  essential  to  keep 
a  system  of  pipe  sewers  clear,  the  coat  of  the  water  supply  must 
be  considered  in  connection  witli  that  of  the  sewers;  and,  ha 
pipe  sewers  do  not  pro\'ide  for  surface  or  subsoil  draiiiaffe, 
t'Ogether  with  house  drainage,  their  cost  must  not  be  taken  aa  Che 
tiitid  co«(t  of  the  entile  dminage  of  a  town.  There  must  be  added 
the  cost  both  of  eon>structing,  luid  of  maintaining,  ond  repairing 
the  sur&ce  and  subsoil  (hTdna,  without  which  tlie  drainnge  of 
the  town  is  nuuufestly  incomplete. 

RroBT   Draikaob. 

Engby  contains  a  population  of  about  6000,  and  abttut  110*3 
houses.  The  town  rises  vnih  considerable  inclination  from  the 
river  Avon,  vidiicli  is  the  oulfoll  for  its  drainfige. 

The  town  was  originally  provided  with  brick  sewersy  w*hich 
are  still  in  use^  to  carry  off  the  surface  and  subsoil  d 
the  hoose  drainage  having  been  genendly  oouveyed  into  < 
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T}^^  rimnletion  of  the  public  Bewers  may  be  considered,  prac- 
t^  commeucemeDt  of  the  dninag^  of  the  town. 

Enaction  of  private  sewers  arid  drains,  and  the  laviiig 
on  of  water  to  the  hoiiaea»  are  executed  by  the  owuera  of  the 
houses  at  their  own  ccmt,  either  volun tartly »  or  under  corapul- 
mry  powen  enforced  by  the  Local  Board  of  Health  as  oppor- 
luiiity  ofTen. 

The   private  sewers   aiid   drainn  are  composed   of  atone  ware 
M>cket  pipes,   of  London   manufiictiire,  the  jrjints  of  which  are 
oed  in  clay,  it  having  been  found  that  cement  is  liable   to 
ince  stoppages  in  the  house  drains  by  pj-ojecting  and  harden- 
;  inside  the  pipe. 

"lie  public  seweis  are  biid  at  an  average  depth  of  about  8 
,_et.  Tnev  vary  firom  fi  to  22  inches  in  diameter.  The  private 
sewera  an<l  drains  generally  vjiry  from  4  to  G  mchea  in  diameter. 
1*i>^  '■  •  i-'t'ition.^  of  the  fniblic  aewers  are  ujiou  the  average 
n  favourable,    b^^iii;^  about   1  in  50  or  &).    The  liest 

in^. ..  is  I  in  l^,  tuid  the  worst  1  in  324.     Tlie  inclinations 

for  the  private  sewers  and  house  drains  are  generally  steeper, 
not  less  than  1  in  6<J. 

The  pipes  have  been  laid  down  ^memOy  in  the  public  thorough- 
fores  ;  the  road  drainage  is  carried  otF  mainly  by  the  old  brick 
aerwers  oiiginally  coustnicte<l  in  the  ti>wii  for  that  pnrfjoae.  One 
of  the  branch  aewers,  which  is  laid  at  an  inclmation  of  1  in  2(K), 
now  i^etvives  as  many  as  five  gullies. 

Wlicrcver  the  roxi*!  drains^  is  brought  into  sewers,  it  is  cer- 
tain that  no  description  of  gully  or  trap  will  BuiBce  tt:i  prevent 
the  road  drift,  whilst  held  in  suspeni^ion  in  the  water,  from  being 
curried  int*_i  the  sewer,  at^rwanla  accumulating  in  it,  and  ulti- 
QUitely  becoming  a  source  of  inconvenience  and  esqiense. 
The  ventilatioti  of  the  sewers  luu  been  effected  where  prac- 
ftble  by  the  cxmnectiofQ  of  the  rain-water  pipes  from  the  roofs 

the  sewers. 

The  water  supply  is  obtained  from  the  drainage  of  a  gravel 
bed  about  a  rnile  from  the  t^^wn.  The  present  quantity  supplicii 
hfts,  however,  been  found  inanihcieut  for  the  requirements  of  the 
town,  and  a<iditionid  chamifls  for  collecting  the  wati»r  from  a 
niare  extended  area  are  about  to  be  construct€>d.  The  water  at 
nrasfint  collected  is  conveyed  by  stoneware  pipes,  7  inches  in 
eter^  into  a  reservoir  capable  of  containing  about  200,(XJ0 
An  engine  of  lO-horse  power  is  employed  to  raise  it  to 
I  height  of  1 10  feet,  into  an  upper  resen'oir  capable  of  holding 
\000  gallons ;  but  a  duplicate  engine  is  atill  required,  and  will 
re  to  be  provided  to  secure  the  cei-tainty  of  the  water  supply 
at  all  times.  The  quantity  of  water  now  passed  through  the 
■ewers  is  about  80,1XK)  gallons  per  day. 

The  water  ia  hiid  on  upon  the  principle  of  constant  supply ; 
1  the  i^'ater  pifjea  are  kdd  at  a  depth  of  not  leas  than  IB  inches 
How  the  am*face* 

^The  cost  of  the  water  supply  has  been  about  10,00(>f.,  exclusive 
of  the  extension  now  proposed,  or  the  additional  engine  alluded 
to.  That  of  the  public  sewerc?  has  been  about  50()0?.  In  the.se 
two  sums  are  included  the  engineer's  charges,  lODO/.,  but  they  do 
not  include  the  cost  of  the  preliminaiy  inquiry  and  report.  The 
cost  of  the  town  sun'ey,  814/.,  is  not  yet  paid.  The  cost  of  the 
priyat««  works,  including  the  laying  on  of  water  and  destniction 
of  the  cesspjola,  has  varied  from  51.  to  (iOL  per  house,  ;4CP*)nling  to 
tbft  length  of  sewer  and  drain  requiretl  to  be  constructed  by  the 
owner. 

At  an  average  of  HL  per  house,  the  estimate  would  stand  thus : 

\  ^t-erworks £10,D00 

I  sewers ,....,.,.  500O 

i  riMu-  ^v.-rks , 8800 

Additional  engine  snd  extcjusion  of  water  woriks,  say     1200 

Total £25,000 

The  cost  of  pumping  is  about  200^.  per  annum. 
^The  coat  of  earthwork  for  laying  the  sewers,  including  the 
Ufanval  and  relaying  of  the  pavements,  and  all  other  iiicidL*ntiil 
eiXpenses,  hss  been  about  id.  per  foot  run  for  every  foot  in  depth, 
or  lOrf.  per  fix>t  lineal  for  a  sewer  laid  10  feet  deep ;  which  sum 
would  not  t:!i>ver  the  cost  of  merely  repairing  the  streets  over 
soch  a  work  in  London. 

Sakdoate  Drainaor, 
fiandgate  ia  sitnated  in  a  bay  upm  the  sea  eoast^  about  a  mile 
and  a  half  west  of  Folkestone.     It  stands  mainly  ufion  a  single 
line  of  road,  running  pjinillel  with,  and  cloee  to,  tlie  sea  shore,  at 
iht  ibot  of  a  range  of  hills,  which  rise  precipitously  from  the  sea, 


and  prevent  the  entefiaion  of  tlie  houses  excepting  along  the  line 
of  the  shore.  The  beach,  as  well  as  the  subsoil  of  the  v^age, 
consists  of  shingle.  The  place  contains  at  the  present  time  about 
330  houses,  and  a  p<,qjnlation  of  about  14C>0,  which  latter  is  vmi- 
siderably  inci^fised  during  the  summer  months  by  visitona  for  sea 
bathing,  uijon  whom  the  village  is  mainly  dependent  for  liM 
support.  From  its  jiositioii^  resting  uptm  a  sea  Leach  shingle,  it 
iisquired  but  little  artificial  drainage,  all  liqui<ls  j>ereolating 
rapidly  thntugb  the  shingle  into  the  sea.  The  present  surface 
drainage  has  long  existed  in  the  shape  of  a  few  covered  drains 
and  open  cuU,  w^htch  atlmit  of  the  rapid  discharge  of  surface 
waters  to  the  beach. 

The  pnvate  sewers  and  drains  have  been  laid  as  much  as  pos- 
Bible  in  thw  public  ways ;  and  separate  flrainage  for  the  houses 
has  been  ado]tted  in  ju'eference  to  couibined  ilrainage^  because  it 
was  found  to  bo  veiy  difhcult  to  get  the  owners  of  property  t*-p 
agree  to  carry  out  the  latter,  and  the  system  of  draining  the 
houses  separately  wjis  in  general  more  satitd>ictory  in  the  rt^sitlt. 
The  sis^^s  of  the  public  sewers  vary  fiTjm  6  to  12  inches  diameter, 
anil  their  iDclinations  firora  1  in  6  t-o  1  in  320.  The  surfaoe 
drainage  of  the  n>;id3  1ms  not  been  admitted  into  the  pipe  sewers. 
The  rain  water  from  tbe  roois  of  houses  is  generally  admitted  im 
tending  to  cleanse  the  pipes.  The  pipes  are  of  stoneware  with 
socket*^,  from  Lctndon,  the  joints  of  which  are  made  of  clay.  The 
depth  of  the  sewera  avenigea  from  5  to  6  feet  below  the  surfiice. 
Tlie  public  sewers  consist  chiefly  of  four  lengths  of  pipes,  forming 
one  line,  laid  under  the  noiib  side  of  the  main  street.  Thfise 
lengths  severally  are  of  6  inches  diameter  at  the  upper  end,  and 
increase  to  1)  inches.  They  are  arranged  in  two  pairs ;  the  lengths 
of  each  pair  fall  fn>m  opposite  directions  and  meet  at  a  certain 
point,  wiienee  they  discharge  through  a  common  outlet,  at  right 
angles  with  them,  into  the  sea.  These  lengths  measure,  respec- 
tively, oH3,  320,  iJO:j,  and  330  yards.  The  first  portion  of  the 
outlet  for  the  first  two  lengths  is  a  l^-inch  stonewnre  pipe, 
73  yards  in  length:  total,  15()9  yards  of  st*>neware  pipe.  The 
first  two  lengths  discharge  through  a  12-inch  pijie  into  a  large 
egg-shaped  brick  reservoir  sewer  7  ft.  6  in.  by  5  feet,  and  50  leet 
long.  The  reser^  oir  sewer  is  below  high- water,  and  stores  the 
sew^age  for  abtnit  three  horn's  per  day.  It  is  furnished  \>itli  a 
flap  and  iron  discharge  pipe  to  low-water.  The  other  two  lengths 
of  main  line  discharge  into  a  septu-ate  iron  pipe  laid  at  right 
angles  to  them,  and  across  the  beach  to  low- water. 

The  remainder  of  the  public  sew^ers  consist  of  short  branches 
fall  tug  witli  good  inclinations  into  the  above  four  lengths  of  main 
line.  The  general  inclination  of  the  mdn  line  varies  from  1  in 
340  to  1  in  320,  with  the  exception  of  about  2^53  yanls  at  the 
eastern  end  of  the  eastern  length,  the  inclination  of  which  varies 
from  1  in  15  Ulj  1  in  25,  and  of  about  118  yards  more  at  an  incli- 
nation of  1  in  120. 

As  a  proof  of  the  unsuccessful  working  of  pipe  sewers,  a^r 
tleducting  253  yartls  of  the  pipes,  which  have  a  fall  of  from  1  in  I  "i 
to  1  in  2o,  itapipears,  that  out  of  the  remaining  aggregate  lengths 
of  main  line,  amounting  to  1256  yards,  81tJ  yards,  or  about 
two-thinis  of  the  whole  length,  have  already  once  fidled  and 
been  rehiid. 

When  9 -inch  pipe  sewers  are  laid,  excepting  in  short  lengths 
and  with  steep  falls,  so  nice  an  amount  of  accuracy  in  the  levels 
and  workmanship  is  essential  to  seciupe  efficiency,  as  to  be  scaroely 
attainable  in  practice ;  but  even  if  this  theoretic  perfection  shtiulJ^ 
in  the  first  instaiice,  be  attained,  the  work  is  liable,  aflen^':irds, 
to  be  deranged  by  |»artial  settlements  and  other  unavuidable 
causes,  anyone  of  which  is  sufficient  to  produce  the  tailure  jmd 
inconvenience  exjierience*!  at  Sandgate. 

The  water  supply  ia  obtaioed  by  laying  rubble  stone  collecting 
drains  into  the  strnd  bed  in  the  range  of  hills  forming  the  northern 
boundary  of  the  vilhLge,  and  thus  collecting  the  dniintige  into  two 
covered  resen^oirs.  The  western  one  is  elevated  83  feet  above 
Ordnance  datimj,  and  the  eastern  one  67  feet.  Rich  of  these 
i"eservoira  is  capable  of  containing  about  S0,000  gallons. 

The  supply  of  water  is  upon  what  is  termed  the  "constant 
supply"  s^^tem  \  but  there  has  been  so  much  waste  from  leaving 
the  taps  open,  that  the  surveyor  has  been  obligetl  to  turn  ofl:*  the 
water  from  the  mains  every  night  for  some  montlis  past,  to  give 
a  suflieient  supply  during  the  oay  time,  so  that,  during  the  nightj 
the  houses,  having  no  cisterns,  are  left  entii'ely  without  water, 
instead  of  having  a  "constant  supply."  The  drain  pifies  are  laid 
upon  one  side  of  the  main  road,  and  the  water-supply  pipes  on 
the  other. 

The  average  cost  of  the  private  works  haa  been  from  7/.  to  t«/. 
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p«r  hcmae ;  but,  in  some  few  matAUoeB,  the  cost  of  the  dramage 
alone  amount^i  to  ^even  guineas  per  house.  Taking  the  average 
at  7^.  1L»*,  per  house,  these  worlcA  when  complet*^!,  vdU  aiuouut  to 
M761.    The  public  works  oostt 

For  water  Hupply,  about , ...,.,, £226fi 

And  for  drainage  worku  1000 

Total 4'32tfe 

Thia  Bum  does  not  include  the  cost  of  the  preliminary  inauiry 
(170^*),  nor  the  cost  of  the  town  aujTey,  which  has  not  yet  ueen 
charg^-  But  it  includes  the  sum  of  213/.  j>aid  for  the  previously 
existing  water-supply  pipe,4  which  are  now  usetl,  and  lOOl.  pre- 
mium to  the  owner  of  the  former  water  supply,  and  the  engineei'a 
charge  of  314^  the  clerk  of  work^'  chai|[e  of  90^,  and  the  leg^l 
expeniea.  So  that  the  actual  coet  of  these  worka  to  the  place  wiH 
amount  to  somewhat  about  GOOO/.,  including  the  survey  an  J  pre- 
liminary inquiry,  but  not  induding  the  surface  oraubaoU  draina^ 
The  estimate,  therefore,  will  stand  thua : — 

Water  supply  ., i^222fl 

Pubhc  «ewe« 1000 

Private  works — ,. ••  ..-,...».. 2475 

PreUminary  mquiry    ...„..„*, ,.,..»..» 170 

Survey,  say t....... .,....» 89 

Total,,.. ..,,,..... £tlOOO 

The  contractors'  bill  for  relaying  the  pipes  last  year  amounted 
to  71 L  13*.,  being  only  about  l\d.  per  foot  [ineid  of  sewer  relaid* 

We  shall  complete  the  notice  of  this   Report   in   our  next 
number. 


HYDRAULIC   PRESS. 

—  DuixiEON,  Palentte^  1852,* 

This  ineenioua  and  useful  apj>fLratufl  is  becoming  extensively 
introduced  as  a  anbatitute  for  the  old  jack-screw.  The  advan- 
tages it  posaeaaea  are,  lat^  Its  lightness,  which  niidce^  it  easy  for 
cme  man  to  shoulder  a  press  capable  of  miaing  ten  t^>nj4.  2nd, 
Th€>  amaU  power  required  to  work  it,  evei-y  press*  being  arrangeil 
80  that  one  man  can  raise  the  weight  for  wliich  the  pres.^  is  cal- 
culated This  advantage  must  be  obvious,  when  we  reflect  that 
the  firiction  of  the  old  jack-screw,  wJiich  in  enormous,  particulru'ly 
when  the  oil  has  been  gtunmed  by  cold  or  dirt,  ia  replaced  by 
the  very  ti-ifling  friction  incident  to  t!ie  passiige  of  the  fluid  in 
the  press  through  tlie  openinjars.  3hl,  Tlie  efise  with  which  heavy 
bodies  may  be  lowered,  which  may  be  effecteil  slowly  or  rapidly, 
aa  desired,  by  simply  touching  the  relief  valve  vritb  the  working 
lever,  4th,  The  convenience  of  using  it  in  couJinetl  situations, 
where  it  is  difficult  or  impoasible  to  turn  the  lever  of  the  sci-^w. 
To  those  who  are  aecustomed  to  the  use  of  the  jack-screw,  and 
who  are  thei'efoi-e  acquainted  with  its  inoonvenienoes,  the  advan- 
tages of  this  press  will  be  evident. 

The  inventor  has  proposed  to  apply  the  same  arrangement  to 
pressing  cottoo  and  goods;  and  indeed  he  exliibited  in  the  Crys- 
tal Palace,  New  York,  a  .«rruall  press  of  the  kind,  w^hich  appeared 
to  be  very  convenient,  and  cert^'iiidy  cheaper  than  any  other  form 
of  press  with  wdiich  we  are  acqujunted. 

The  press,  or  "jack,"  fihown  in  the  engraving  presents  a  cylin- 
drical appearance;  it  consists  of  an  suitor  cyliMtler,  or  cjuse,  resting 
on  the  ground,  and  an  inuer  cylinder,  or  mm,  surmounled  by  a 
boas,  in  which  the  working  lever  is  j»ivoteti,  and  which  is  placed 
under  the  obji^ct  to  In?  liftetl,  of  course  moving  up  with  it.  The 
peculiarity  of  the  ai'rmjgenient  is^  that  the  pump  ia  within  the 
nydraulic  preaa.  The  limiid  used  is  oil,  of  giMid  quality,  which, 
however,  ought  occasion:dly  to  be  renewed;  iind  the  ram  is  nm^ie 
hollow,  in  order  to  form  a  reservoir  laiige  enough  to  contain  the 
oil  when  the  jack  is  down. 

The  size  of  the  cylinder  (inside)  varies  fr*>m  two  to  eight  or 
more  inches,  according  to  the  weight  for  which  the  press  ia 
designed;  one  of  3|  inches  will  reiwljly  lift  10  Urns,  and  can  bo 
worked  by  one  man  w^th  greater  fiicility  than  tw^o  men  could 
raise  the  same  weight  by  a  jack-screw. 

The  nun,  with  its  head,  contains  just  ao  much  oil  or  other  fluid 
as  is  requisite  to  fill  the  cylinder  M-hen  the  ram  ia  all  tJie  way  up; 
and  when  it  is  lowered,  the  fluid  returns  again  to  tlie  original 

«  Ihis  the  '/o<sntAl  of  Um  li'nuiJdui  Iiutitiile.' 
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cavity  upon  the  small  valve  A,  being  forced  open  by  tb*  le^'pr 
This  lever  is  detache*!,  and  m?iy  W  put  in  at  pleasure;' it  is  «' 
in  the  engraving  upsi<hi  down,  and  the  press  is  in  the 
lowering,  s«i  that  the  lever^  by  being  presssfd  down,  baa  farced 
open  the  small   valve  A,  by  tlje  rod  «,  acting  on  the  piston  / 
When  the  lever  is  raised,  a  amall  spring  under  the  valve  A,  ahuta 

it,  and  arrests  the  des*-*ent  of  tbe 
ram.  When  the  ram  is  to  be 
raisetl,  the  lever  is  taken  off,  and 
put  in  right  aide  up,  or  with  the 
projeoUon  y»  downwarxls;  which 
oringa  up  on  the  bottom  of  the 
dot  m  which  the  lever  work**,  and 
limits  its  down  stroke  befoiv  it 
touches  the  rwl  e.  The  force  pTLnq; 
biirrel  J,  is  fitted  into  the  h'wer 
end  of  the  ram,  and  \i&  piston, 
couMistiiig  of  to|>  ami  lM»tt<»ni  pieces 
^  and  rf,  with  leather  ijetween,  la 
eouneetetl  by  the  rod  I,  to  the 
lever  B.  The  valves/,  and  A,  have 
gti Iters  or  chjinuels  cut  in  tlieir 
aides,  fdong  which  the  fluid  can 
pasH  when  the  valves  are  down  or 
open;  tiie  piston  rod  I,  is  kept 
in  line  by  paaaiug  through  the 
stuftinglKJx  H;  and  the  short  link 
D,  to  which  the  lever  is  attii<  liel. 
mak^  a  species  of  parallel  rm'Ui  u. 
The  piston  and  lura  mid  the  cy- 
linder bottom  are  kept  tight  by 
cup  leathern,  as  used  in  hydraulic 
presses.  The  action  of  the  pump 
will  be  readily  seen  by  reference 
to  the  cut  Wlien  the  ram  and 
piston  ai*e  both  do^ii,  lioth  valves 
are  seated.  On  moving  the  piston 
f     '    ^  >    \  up,  the  liquid  above  jireases  opc!^ 

'  '       ■■■       G  1  the  %alve /,   anil   flows  into  the 

\J^       'S/  W  cavity  under  the  piston  as  it  as- 

cends. When  the  lever  is  again 
movefl  do\^Ti,  this  same  liquid  shuts  the  valve  yi  and  opena  Jb, 
flowing  Ijcneath  the  ram,  and  raising  it  Thi«  jack  nmv  be 
used  either  v*:!rticaUy  or  at  any  ;ingle  with  the  horiznut'dUne. 
The  head  must,  however,  be  alightly  raised,  to  induce  the  fluid 
to  i^ass  the  valves. 
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DWELLING-HOUSE   IN   COBOURG. 

{With  an  Engramng,  Piate  XVL) 

This  house  is  intended  for  the  occupation  of  a  perst^n  engaged 
in  bui^iness,  and  his  f^uuily,  and  is  arranged  with  all  nec<»aary 
conveniem^^es.  The  arrangements  for  Eghtmg  are  so  managed  as 
to  give  sufficient  light  in  the  interior  of  the  building,  where  mr«9t 
of  the  linng  rooms  and  domestic  ofhces  ore  situated,  and  which 
are  ho  managed  that  they  can  be  nmde  to  communicjite  with  eoicli 
as  the  occupants  may  desire.  The  entrance  to  the  ceU&rs  is  under 
the  tnaiu  staircase. 

llie  extenoi*  of  the  building  ia  made  to  break  the  linea  of  tbe 
maFntniT  luid  windowa  by  me.iins  of  a  ttiwer  which  gives  aooem  In 
the  giirden,  and  likewise  gives  it  the  eliamcter  of  a  viUn  re«i- 
dence.  The  dectirations  are  of  a  modem  character  and  of  \ 
styles,  the  blending  of  which,  it  is  considered  by  the  archit- 
the  proper  mode  of  following  the  tendencies  of  the  present  diiv 
towariJs  the  creation  of  a  new  .^tyle,  and  calculated  to  produc*^  a 
plpa^ing  effect. 

The  ma.^jnry  of  the  exterior  waUa  ia  in  rubble,  with  aandstone 
dresaings.  Brick  oouraes  are  introduced  for  variety.  The  tow*»r 
and  windows  are  dressed  with  sandstone,  and  the  window  silU 
are  of  burnt  cJay.    The  roof  is  of  brick. 

The  cost  of  tfie  builduig  was  13,000  tlialers,  or  2160^,  It  ia 
ei'ected  from  the  designs  of  Hofhaumeister  Scheraer. 
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ON  THE  FRENCH   AND  OTHER  IVrETHODS  OF 
CONSTBl-'CTlNa   IRON    FLOORS. 

Trr  (U»cu«j?inTi  on  the  alxive  subjflct,  which  had  a)rea<ly  occu- 
pietl  the  nttvTiti.^n  nf  the  three  previous  meetings  of  the  Royal 
Institat*  «  Vn^hiU^ct**  (»et^  Jmimnl^  ante  pp.  54,  90),  was 

re«i»iie*l  <  i  1 1  1  ;  V  2i)th  hy  Mr.  C.  C  Nelson,  Hon,  Sec,,  reailiug 

the    following  coxumumcfition   from    Mr.    H.  J.    {Sevens,    of 
Derby: — 

**I  l»eg  to  offer  the  fc>ll*>%ing  infoiTQation  as  to  the  nature  of 

the  floors  to  whi'^h  ^Ir.  Ilarliag  alluded  during  the  dii^cussion  nt 

the  Institute  on  the  f!th  Feliruary.     <iry]>sum  or  pla-Hter,  fronj  the 

qtmrrieiS  neiir  Derby  ttud  part>{  of  N*>ttin^hiuiiahire,  is  very  ext^^n- 

'     1 V  n«eil  for«hmuber  flooring  in  thiti  dUtriet,  and  its  dundiility, 

I  priiij^rVv  prepared  Jtnd  laid  ilown^  fully  equals  what  Mr. 

<  1.    The  coan*e«t  description  of  gypsum  is  used, 

nation  is  broken  do\«i  with  wotxhm  flaiLn.     It  va 

'  ,  tinrl  when  Liid  is  mixe<l  with  water  to  the 

mortar,  and  npreaiJ  over  the  wood  yomtM  on 

-t  1.1  Lu^  IP  .1  .tiiifomi  thickness  of  i2  inche^sto  2,\  iiieheH,     It 

I       I'  ns  very  rapidly,  and  the  workmeu  use  a  long  float  of  wood 

v..iKri.r  If    i>,j  ,m  the  secoud  or  third  day  it  i.*i  pdisheii  pft' 

or  trowelii.     It  is  do?iinible  that  the  aurffu^e 

:        i>  bv  itsiruT  the  floors  too  smm  atler  they  ai-e 

ftUo  uMti  an  incre:k*t'd  hanlnesa  by  a  coat  of 

i,  and  in  N  lUMhire  the  lltx»rs  are  painted,  luid 

I  tnely  well*     Two  aide^  of  the  room  have  wood  tiUets 

1  ,  %'aryiug  in  thickness  with  the  aiijierficies  of  the  floor, 

will,  li  Ik  in:,'  7vniove*i  imuiediately  after  it  is  laid,  allow  for  the 

eijiiiuninHj  which  is  not  oidy  very  conHiderable,  but  continues  for 

-^ome  time.     Fhxtra  of  this  m:\terial  are  very  strong,  and  are 

extremely  w*ell  j^uiterl  for  c  jttages,  l:>eiDg  in  thin  district  much 

"  eaper  tlixm  inch  white  deal — 2ir.  3rf.  to  2*.  9rf.  per  8a|jerlicial 

*  is  the  builder  B  price  for  hmng  them  down,  including  reeda, 

*'     ->'cnring  the  reeds,  and  plaster.    Tlie  under  suHaee**  of 

are  edged,  and  sometimes  planetl,  and  the  ceiling  is 

>i  .'*  the  pLastering  of  the  reeds  Detwcun  the  tlo<>r  timliei"^, 

r  w*hich  an  extra  *\d.  jx»r  yard  is  sufficient     Thu.^e  tioors  are  to 

certain  extent  firejiroof,  jind  liaving  a  smootli  surface  ai'e  ufi^sily 

led,  and  affonl  no  harbour  fi»r  veruxin*,  on  these  aecouuta,  fw 

11  aa  for  theii'  eh^ipness  and  durability,  pkister  flooi^s,  as  they 

are  called,  are  almost  invariably  ml onted  in  the  Miillaml  Counties, 

where  the  carrhige  of  the  material  ooes  not  operat*  as  an  objee- 

tion.     Mr.  Garling  is  ivn^ng  ?\s  to  ih.&  finer  quality  being  laid  over 

the  coarser  material.     I  believe  what  is  hei^ein  stated  will  give 

the  detiil  of  the  process,  and  I  have  only  farther  t*:*  observe, 

^t  it  admits  of  bcmg  burnt  over  again,  and  it  is  e*>nsidereHi 

irable  tluit  a  certain  proix>rtion  of  old  pLister  should  be  mixed 

the  new;  when  that  is  the  eiise  the  floors  ai-e  found  to  set 

!er.     I  have  seen  this  coarae  flooring  phu^ter  used  exteriiiilly 

pane  work  in  half-timbered  construction,  and  believe  it  tli 

~-  -  *     n  two  or  three  hundred  ycjtra  since  it  was  wurked  into 

rig.     I  otfer  these  observations  for  tlie  iufonnati^m  of 

..  ,..  .ulM^re  of  the  Institute,  as  there  i\o^^  not  appear  to  lie  a 

ear  notion  of  the  uses  t»3  which  the  gypsum  of  this  neigh bour- 

LOtxl  has  been  applied  for  nmny  o^nturies.    It  is  not  iinproljable 

'lat  the  material  may  be  adopted  for  flooring  in  connection  with 

\  iiyatem  of  fireproof  eonstnictiou,  and  it  miglit  be  desinble  for 

*""     of  our  scientific  members  to  examine  and  amdyse  its  com- 

ion.     I  am  di^K>sed  ttj  disagree  with  Mr.  Christ'ipher  lis  to 

e  extra  expense  neceswvrily  incurred  by  the  adopt jrm  of  Fox 

d   Barrett's  system  of  fireproof  construction,  but  I  have   no 

ttbt  that  Mr.   Barrett  will   easily  bring  proofs  that  neither 

irtra  foundations  nor  hi>op-in>n   bond  are   recmired;  that   the 

1  are  included  in  his  statement  of  coat^  and  tliat 

lor  carpets  cannot  be  necessary  where  a  Ijoarded 

STinii'i'n  IS  ;i']iit'd." 

Mr.  T.  H.  Wtatt  having  before  expressed  a  strong  opinion  in 
f  '  "^      I's.  Fox  and  Bjirrett^s  system,  was  anxious  that  it 

^  supposed  that  he  had  adopted  it  without  mature 

111 'ij.      He  had  hem-d  with  much  surin-ise  and  jMdn  the 
J  i*emarks  of  Mr.  Christopher  objecting  to  this  .sy intern,  for 
OnM  not  but  n^member  that  his  own  attention  had  been  tirst 
jcted  to  the  patent  by  a  paiii|>hlet  of  Mr.  Christopher's  pub- 
hed  in  1^48,  which  euloj^ised  the  system  in  a  manner,  eom- 
*.  'with  which,  any  jtraise  which  he  (Mr.  Wyatt)  hail  given  to 
was  aa  cold  as  jxiysible,      Certiiinly,  his  own    experience, 
together  with  that  of  bis  friends,  Mr.  "Salviu,  Mr.  Cki-ke,  Mr. 


Rliode  Hawkins,  luul  other%  who  had  used  it  lai^lyi  justified 
the  opinions  he  hatl  already  expressed.  He  himself  had  never 
used  it  for  roofs,  neither  had  he  used  cement  floors;  and  he  waa 
stn»ngly  of  opuiion  that  the  failmres  which  Mr.  Christopher 
referretl  to  liad  arisen  from  an  injutlicions  application  of  the 
system  rather  than  frc^m  any  iuhei-ent  defect,  A  principal 
objection  raised  by  Mr.  Christopher  was  the  want  of  a  good  tey 
for  the  ceilings;  but  having  used  the  system  suecessfuily  in  foui' 
or  live  hirge  buildings,  esjjeciaily  in  the  Wiltshire  Lunatic  Asylum, 
where,  fwm  the  oouatant  vibmtion  in  the  refractory  cells  and  in 
Uie  a>iTidoi-s,  the  ceilings  were  subjected  to  the  severest  test,  he 
felt  ccmvinced  that  any  failure  elsewhere  must  have  proceeded 
from  IwmI  workmanship,  and  in  this  opinion  he  was  continued  by 
the  friends  ah'eady  mentioned.  With  respect  to  the  time  neces- 
sary for  the  drying  of  the  concrete,  he  thought  it  rather  desirable 
tlian  otherwif^e  that  a  check  should  be  given  to  the  rapiility  witji 
which  buildings  are  now  carried  up;  and  in  his  own  practice  he 
had  not  found  tlie  difficulty  to  exist  with  a  pmiier  supjdy  of  nir 
and  provision  of  fireplaces,  which  did  not  exist  in  one  of  the 
buildings  erected  by  Mr.  Christopher.  Mr.  Chriau>pher,  in  his 
{x'lmphlet,  had  thus  d^cribed  the  excellence  of  the  ceilings  at 
"  North wo<^.m13"  ; — ^'*The  ceilings  are  finished,  and  appear  as  usual, 
but  e<iualliiig  the  beat,  as  they  remain  for  fifteen  years  without  a 
crack  !**  Air,  Christiipher  had  objected  to  the  stdidity  of  the 
jwitent  floors,  as  interfering  with  the  supply  of  air  to  the  fire- 
places. He  (Mr.  Wyatt)  thought  it  was  much  better  to  <lepend 
upon  an  artificial  supply  of  air  than  Ufion  tliat  wliich  came 
through  the  int*ii*«tices  of  the  flovjr  bringing  dust  with  it;  and 
the  objectrun,  if  any,  applied  equally  to  a  good  wootlen  floor,  pi-o- 
perly  Ujugued  and  pugg«i<l.  On  the  question  of  cost,  Mr. 
Christoplicr  liad  now  given  an  opinion  directly  at  variance  with 
that  exi»ressed  in  his  i^iamiihlet,  in  j^iges  3  and  7  of  which  he 
stjitj^l  that  **Biiildinga  may  now  be  constructed  fireproof  without 
increasing  the  ct>st  of  erection;  the  above  grand  demderuium  m 
the  art  of  building  is  now  no  longer  theoreticai^  but  a  fact  sup- 
ported ,by  just  such  testimony  as  oould  be  desired- — viz.,  the 
existeh^  of  a  budding  on  a  large  scale  erected  thr*)Ughout  in  the 
man  her  reffcjrretl  tij|  which  han  not  cnst  more  than  if  it  had  been 
constructed  in  the  oitiinary  way.  Tlie  roofs— at  fix-m  one-hfdf  t*» 
one-thini  the  Ci>st  of  the  usual  roof, — Economicaiy  mther  le^s 
c<jstly  in  first  cv)nstruction,  and  much  less  in  use,  from  being  inde- 
HrukiMe!-  Ai  he  (Mr.  Wyatt)  had  Inifore  nientii mod,  the  adop- 
tion of  Fox  and  BaiTett's  system  in  the  Wilts  Lunatic  Asylum 
had  not  involved  the  expenditure  i»f  an  adilitional  shilling  beyond 
the  origimd  estimates.  He  certainly  could  not  Bupi)08e  that  miy 
exti'a  strength  in  the  foundations  was  neceasjiiy  in  Ibis  system. 
The  only  ditierence  in  the  weight  sust^iineil  by  them,  Aiiajmjuired 
with  a  case  where  ordinary  floors  were  used,  would  amount  to 
four  hundred  weight  on  the  sfjuare  foot  in  a  building  of  five 
stories;  iind  no  prudent  architect  would  make  foundatitms  so 
wx*ak  that  they  oould  not  sustain  so  small  an  extra  weight  as  tills, 
a  tithe  of  the  cjushing  weight.  In  his  ]>amphlet,  Mr.  Cbiistophv^r 
had  expressed  a  ven'  dinerent  fjpinion,  and  stated,  that  *'the 
requisite  strength  is  /uUy  developed  b)'  combination  and  perfect 
umon,  giving  eqiuilly  sustained  solidity  Uj  every  part,  wliife  from 
the  lightness  of  the  floors  and  roctfs,  and  their  being  quite  level 
(without  lateral  thnists),  the  inclosing  walls  in  '  '  '^  thicker 
than  usind,"     For  the  same  reason,  he  (ifr,  \<  not  con- 

ceive the  use  of  an  extra  quantity  of  hoop-iruu  i"  ipiuig  at  idl 
necessary.  In  the  case  of  tlie  Timnies  Chambers  referred  to  by 
Mr.  Chriatopiier,  the  natui'c  of  the  locality  might  have  suggested 
this  pi-ecaution,  whicli  under  oixilnary  circiimBtanoes  was  unneces- 
sary.  The  objection  raised  as  to  the  expense  of  cutting  anil 
trimming  joists  to  suit  ojx'nings  ?uid  chimney-breasts,  btjre  rather 
hardly  upon  the  system,  e^i>ecially  iu*  the  patentees  took  great 
pains  to  piTpare  their  joiKts  fuid  girders  accm'ately.  Generally. 
Mr,  ChristOTiher  hail  l)een  very  severe  upon  the  estimates  of  Mi*, 
Barrett  He  (Mr.  Wyatt)  had  not  gone  minutely  into  tlioi»e 
estimates,  but  he  hiwl  sent  them  to  a  surv^eyor  in  whom  he  could 
place  o>ufidence,  who  stated  that  they  were  perfectly  honejst,  and 
applicable  to  the  present  tiuie.  It  was  not  fair  to  compare*  thi.H 
system  with  a  w  ocMlen  floor,  as  it  should  rather  be  comj>ai*fcd  with 
the  French  or  some  other  kind  of  tii-eproof  flooring,  and  if  that 
were  done,  he  lieye\'ed  the  re,sult  would  l»e  in  xXa  fav<Hir.  Aft«T 
a  long  discussion  on  the  subject,  the  Institutii*n  of  Civil 
Endneers  had  approval  of  the  phui,  the  Inspectors  of  Prisons 
and  the  Offickil  Reierees  Imd  also  treated  it  ha  a  witisfactory  and 
efficient  fii'cprjuf  cunsti-uction;  and  he  had  himself  found  it  to 
answer  all  his  expectations.    Wbolher  this  system  or  the  French 
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system  should  be  conBidered  preferable^  one  important  point  sug* 
ge8te<l  itself  in  the  present  diacuasion,  namely,  that  a  very  heavy 
reaiionaibility  would  rest  upon  them  and*  their  enoceaaors  aa 
arcuitectB,  if  they  should  disreganl  the  fjict  that  there  were 
systems  known  by  which  eaaentially  fireproof  construction  could 
\ye  attAine<l  with  very  little  extra  eiqjensej  and  it  was  their  duty 
therefore  Uj  test  these  systems  aa  severely  as  posadblei  and  to 
employ  one  of  them  whenever  they  liatl  the  opportunity  of  doing 
so.  Some  of  the  iH^oms  in  the  Wiltshire  Lunatic  Asylum  were 
16  feet  iind  18  feet  by  24  feet;  the  corn  dors  being  15(J  feet  by 
12  fr*et  The  rigidity  of  the  floors  was  remarkable,  and  the  only 
doubt  which  ever  arose  in  Iiis  mind  hml  been  caused  by  the 
appearance  of  a  dark  line  on  the  ceiling  immediately  under  each 
joist.  This  he  liati  thought  proceeded  from  some  chemical 
liction,  but  it  had  been  entirely  removed  by  the  sectuid  coat  of 
lime  whiting. 

Mr.  Papworth  referred  to  tlie  letter  of  Mn  Stevens  of  Derby, 
and  inquired  what  amount  of  space  in  proportion  to  the  whole 
superficies  should  be  left  around  a  plaster  surface  to  allow  of  ita 
expansion.  His  own  experience  suggested  that  1|  inch  on  every 
side  of  a  floor  for  every  10  superficial  feet  would  not  be  too  much. 

Mr.  Wtatt  concurred  in  this  opinion^  and  referretl  to  a  loft  at 
the  seat  of  L<>nl  Canligan  in  Northamptonshire,  where  the  walls 
httd  bidged  from  the  expansion  of  a  plaster  floor,  jd though  a 
space  had  been  left  originally  to  prttvidc  for  this  occurrence, 
_  Mr.  Inman  (the  Chairmiui)  stated  that  flo^ina  of  plaster,  some- 
times mixed  with  coal  ashes,  were  in  general  use  in  large  man- 
sions in  the  vicinity  of  London  about  eight}''  or  a  hundi'ed  years 
ago.  This  was  tlie  case  in  some  of  the  up{:>er  flooi-s  at  Hampton 
Court  Palace,  where  a  layer  of  ct>ckle-shell3  alx>ut  2  inches  in 
thickness  was  aJso  iutroduced  in  the  floors,  for  the  purjioae  of 
deadening  sound, 

Mr.  BoL'LNois  observed,  that  in  his  experience  of  Fox  and 
Barrett's  system  he  had  never  found  the  ceilings  give  way, 
though  he  had  employ e^i  |)liiater  of  Paris  to  gauge  them.  From 
his  remarks  at  a  former  meeting,  it  might  nave  been  supixised 
that  he  disapproved  of  this  system,  but  on  tlxe  contrary,  he 
thought  it  an  admirable  system,  and  by  far  the  best  mode  of  fire- 
proofing  ever  intr<Miuc<Ml.  One  great  advantage  which  it  |x>s- 
sesaed  wjia  that  of  economising  height,  which  was  a  point  of  the 
greatest  importance  in  London*    With  respect  to  Mr.  Christo- 

Df»  opinions  as  expressed  in  hie  pamphlet,  and  those  which  he 
now  put  forth,  it  should  be  Temembered  that  that  gentleman 
had  in  the  first  instance  been  led  to  publish  his  opinions  'without 
having  bad  any  actual  practical  experience  of  the  system.  This 
experience  he  had  since  had,  and,  as  the  meeting  knew,  it  bafl 
provetl  unfortunate  to  him^  inasmueh  as  he  had  been  subjected  to 
an  action  at  law  and  other  diflicultie^.  He  (Mr.  Boulnois)  there- 
fore contended,  that  it  was  the  duty  of  the  patentees  to  ascertain 
and  remo\'^  all  such  diflicidties  and  defecta  as  Mr.  Christopher 
had  met  with  in  his  jinvctiee,  and  not  to  allow  the  tiusk  to  devolve 
on  the  architect  employing  their  system  of  flooring. 

Mr.  H.  H.  BiTHNFXL  contended*  that  the  French  svstem  pre- 
sented greater  economy  of  space  than  the  English,  and  that  the 
latter  was  very  defective  in  respect  to  its  giving  no  key  for  the 
ceiling, 

Mr,  Wtatf  said  he  had  no  doubt  that  Mr.  Christopher  had 
\mtten  his  [mnijihlet,  *  Notes  of  a  Visit  to  North  woixls/  with  the 
mtjst  jserfect  conscientiousness,  but  after  expressing  himself  so 
very  strongly  in  favour  of  the  system  there  use<l,  and  leading 
iithers  to  adopt  it^  he  of  all  pemons  should  have  dealt  as  leniently 
aa  possible  with  any  defects  to  which  it  might  be  liable.  For 
himself  he  liad  found  that  the  system  fully  justified  the  praise 
which  Mr.  Christopher  onginaU^  bestowed  ujion  it. 

Mr,  CHRiSTornEit  reuiinde<i  the  members  that  at  the  com- 
mencement of  his  fomier  remarks  he  had  stated  that  he  thought 
ver}'  highly  of  Messrs.  Fox  and  Barrett's  system.  He  had  made 
minute  inquiries  of  Dr.  Fox,  of  his  architect,  and  of  the  workmen 
at  North woods^  and  was  led  to  express  his  opinion  verj'  strongly 
in  the  pamphlet  quoted  by  Mr.  Wyatt;  and  he  still  thought  that 
for  all  practical  purjK)«ei  thia  Systran,  from  its  ec^momy,  wiis 
superior  to  any  other  for  fireproof  construction.  He  was  there- 
fore  gratified  to  find,  that  Mr.  Wyatt,  after  his  extensive  expe- 
rience, did  not  think  the  warm  approval  which  he  (Mr. 
(Thristopher)  had  formerly  expi'eased  in  any  resjiect  overehai"g«d. 
On  reaJing  the  remarks  which  he  had  made  at  t!ie  la^t  meeting, 
lie  confessed  tliev  appeared  rather  strong,  and  he  shoulfl  lie  sorry 
if  they  were  to  injui'e  the  patentee.  Still,  however,  after  f^iur  or 
five  years*  experience,  he  had  found  imjierfections  in  the  system 


which  had  occasioned  him  much  annoyance  and  losa^  aiid  ha  i 
bound  to  caution  his  professional  brethren  on  the  subject 
it  was  true,  were  compamtively  tittle  defects,  and  he  did  not  ^ 
to  magnify  them.  He  was  not  desirous  to  retract  &nj  of 
former  remiu-ks,  aa  he  believed  tliem  to  be  strictly  correct,  wii 
the  exception  of  an  ob^dous  error  of  1^.  for  fillets  U)  a  boa 
flt>or  iu  the  estimate  for  a  room  20  X  20  feet  ilr.  Beck^  in  ] 
to  an  appeal  from  Mr,  Barrett,  had  stated  that  he  did  not  thi 
it  necessary  to  niidce  any  addition  to  **the  footings  of  the  i 
for  this  system;  but  what  he  (Mr.  Christopher)  considered  ] 
sarj'  was  to  increase  tlie  "foundations,"  a  distinction 
in  the  Building  Act  and  by  other  authorities.  It  waa  eaaenti 
to  be  very  careful  with  the  foundations  where  this  system  was 
employed,  especially  if  a  rigid  material  like  Portland  cement 
were  to  he  used  tor  the  floors.  Hooii-iron  bonding  he  considered 
necessary,  as  in  the  patent  system  there  wajs  no  provision  for  a 
tie,  and  no  substitute  for  the  timlwr  plates  used  in  ordinary 
construction.  A^iin,  the  play  of  the  iron  joists  before  the  oon- 
crete  was  fiUeil  m  was  objectionable,  and  liable  to  loosen  the 
green  brickwork;  and  it  luwl  obliged  him  to  take  out  the  arches 
over  openings  and  substitute  stout  iron  lintels.  He  had  not 
ventured  to  offer  the  remarks  he  hail  made  in  any  case  from  the 
result  of  one  or  two  fitUures  (»»/y,  and  in  all  cases  first-rate 
builders  had  been  employed  by  him,  and  no  exj)ense  or  pains  had 
been  8i)ared.  Cn  the  subject  of  cost  he  had  ctmfined  himself  to 
Mr.  Barret  f  9  estima(&i^  published  in  the  Tnin sac t ions,  and  the 
question  wa.s,  are  those  correct,  and  not  what  the  Wilts  Asylum 
may  have  cost  some  years  ago,  when  Iron  was  at  leas  than  half 
iu  pre,*5ent  price.  With  reference  to  the  question  of  cost  gene^ 
rally,  he  (Mr.  Clirist<u)her)  should  not  have  entered  upon  the 
subject  if  ilr.  Ban'ett  bad  not  endefivoured  to  show  that  liiB  fire- 
proof floors  could  now  ]m  constructed  cheaper  than  ordinary'  floors 
of  the  best  kind,  Mr.  Barrett  had  maile  a  detjuction  of  one-haif 
the  cost  of  the  iron  from  his  estimate  for  "excess  of  strength,*^ 
and  this  deduction  was  one  which  he  (Mr.  Christopher)  thought 
quite  unwarranted,  because  if  the  strengtli  of  the  floors  were  pith 
p>i-tionflbly  diminished  they  would  not  ne  safe. 

Mr.  WvATT  at/itetl,  that  wliat  Mr,  Barrett  said  was,  that  he 
would  not  like  to  take  tlie  re^siwusibility  of  the  lightness  of  the 
French  mode  of  cuustiniction,  but  that  a  great  reduction  in  hu 
skindard  of  strength  might  safely  be  made. 

Mr.  Christqphkr  rei>eated  that  Mr.  Barrett's  estinmtes  were 
incorrect;  that  when  he  went  into  the  matter  with  that  gentle- 
man they  found  it  imptjssible  to  reduce  the  price  to  that  of  an 
onlinary  timber  floor,  and  tliat  the  additions  made  by  him  to 
Mr.  Iiarrett*s  estimate  for  cutting  and  trimming  joists,  the  use  of 
the  liceuse,  &c,  were  fjFiir  and  moderate  additions,  CarefuDy 
tletaUed  accounts  had  been  kept  of  the  recent  buildings  erected 
under  his  direction  to  teat  the  result^  and  from  these  he  had 
quoted,  but  Mi\  Wyatt  iwlmitted  he  had  not  gone  into  the  estir 
mates.  Another  point  that  desen'ed  con&ioei'ation  was,  that 
many  persons  would  desire  a  wooden  floor  upon  the  concrete 
foundation;  in  that  case  a  considerable  extra  cost  w:w  incurred, 
and  some  of  the  iwlvant-iges  were  lost,  as  the  buUding  was  leas 
fireproof,  the  floor  afforded  a  harbour  for  vermin,  and  was  liable 
to  rot,  liesides  which  there  was  a  loss  of  Bjmee.  With  respect  to 
the  nxffing,  it  should  be  olwervTd,  that  at  Northwotxls  the  con* 
Crete  roofs  were  aU  finished  with  tarreii  paper  and  sand,  which 
hatl  been  ffjund  successful.  The  Building  Act  however  precluded 
the  use  of  these  materials  in  London,  and  therefore  cement  aibne 
was  used,  which  had  failed,  as  l»eibre  described.  Now,  although 
tills  questi^mhad  l»cen  dbcussed  ehiefl}"  ^ith  reference  to  jfioor$^  it 
appeared  to  him  that  the  roof  was  the  mc>3t  important  oousider^ 
tion  with  respect  to  fireprooflng,  as  many  buildings  had  been 
ignited  through  the  roof  from  fii*es  in  adjacent  build ingB,  and 
certainly  if  Jtoors  could  be  construetetl  on  thia  princi|iltf  at  the 
iiame  cfjst  as  ordinary  floors,  roofs  could  be  constructed  at  leas 
than  half  the  oixUnaiT"  cost 

Mr.  Barrett  wished  first  to  offer  a  few  remarks  in  reference 
to  some  observations  made  by  Mr.  Tite  at  a  former  meeting. 
That  gentleman  stated  that  the  system  of  fireprm»f  construction 
which  Mr.  Barrett  had  explained  was  very  similar  to  one  ^v' 
he  (Mr.  Tite)  had  himself  uso<l  twenty-eight  years  ago.  1 
were  liowever  important  difleren4?es  both  in  the  principle  and  the 
cost.  In  the  pUui  referred  to  by  Mr.  Tite  the  Bt-(.tne  bindings 
were  merely  a  modification  of  the  iron  girder  and  brick  arcli 
system;  they  were  a  deiul  weight  upon  the  gin! era,  and  not  an 
element  of  strength:  while  in  his  own  plan  the  tinion  and  com- 
bination of  the  diflerent  materials  j"^*^^  a  great  incwaae  of 
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i  ftiid  rigidity,  and  at  a  smjUl  expense.  In  the  one  oaae 
\xea0  important  qimlitie^  were  <leriyed  frc»m  the  iran — ft  ooatlj 
niAterial;  aud  in  the  other  from  the  concfete^  a  vwry  inexperujive 
oucL  But  the  real  question  was,  nut  whether  auy  of  theae  mate- 
naU  had  tieen  previously  uaetl  in  the  cvUHtruotirm  t^f  floors,  it 
V*  '  '     '       f  hey  had  been  so  arnin^^ed  and  comhiaed  a« 

t  vry  floor  of  iuoombiii*tilile  materialji  at  a  cost 

litiit,  II  ill  Jill  rxrrruiug,  that  of  theonlluary  timl>ercoti«trnction; 
whether,  in  tact,  it  could  li*-  wiiil  Ikifore  tlie  introduction  of  tliia 
aysFtem  (ad  it  had  been  iifud  by  Mr,  Wyutt)  that  a  large  and  im- 
portant  ptiblic  b\iildin^'  hiul  been  eouatructed  on  a  ftrepnxjf 
ririiwn.lH  without  incurring  one  shilling  additional  ejtjjense. 
).''  t\m  o)«t  of  the  ^-incfi   ;ind  *j-lncli   self- face*  1   Jsjtone 

\n\.  ^^  t  prices  furnished  to  him  by  a  contractor,  viz.,  1«.  {Ui. 
and  :U.  per  foo^  and  aaauniing  the  iron  to  be  no  heavier  than  in 
hia  own  case,  the  actual  cost  would  be  nioi'e  than  double  tliat  of 
hia  ocoiatruction;  thus — 

IHni4'Mimts  a/  Mqov^  19  X  12/rfC 

li4ft._4.in,  Imiditi^'— »t  U.  ^  ....*..,„• ,....  jCIH  18    0 

Iron  work,  M  »t  pagt  y2., *..,....,.♦«. .i^..** »*,*.„      3  15     8 

Fadog  aurface  and  formiag  Gem«Qt  oeilingf  6(^*  fh,      3  12    0 


Total 
Ijutead  of 


[Difference £10 
iOOft.— 6  in.  Unding— at  2a  -..,-«.*..^„-* 
Iron  work,  as  at  page  U2 ....«...««.,..»»«.... 
Fw;in^  auHaoe,  &e.  tic/,  ^ft .«».«. 
^1 


£U    3    a 
7  U  10 


8  10 


£40 
21 
10 


Total 
Inaiead  of  ...... 


r««««4Mui  *«*•••< 


£71 
32 


Differe!ice  C39     0     0 

e  tJiought  therefore  there  wits  siUticknt  rerist^n  for  such  a 
system  never  having  come  into  geuenil  use.  Mr.  Tile  ha<l  also 
referred  to  the  decoration  of  ceilings  but  he  could  not  inia^me 
any  diffioulty  whatt^ver  to  exint  on  this  head,  and  if  none  wajs 
found  Ln  erecting  a  i-esidence  for  the  highest  jiei-sonage  in  the 
realm,  there  was  little  pix>bability  of  it^  occurring  eUewhei^. 
Certainly,  any  kiiid  of  decoration  that  could  be  ctimbined  with 
the  i^drder  and  arch  a^'steni  could »  with  at  leiu*t  et^ual  facility*  Ije 
applied  Ut  his  constnictiivn:  but  upon  thii^  point  any  member 
^r^ident  might  satisfy  himself  by  ina|>ecting  tlie  new  offices  anil 
«tation  of  the  BriL^hton  Rsvilway  Com|>any  at  London-bridge, 
when?  the  system  was  carried  out  on  a  very  extensive  scale,  some 
of  the  hearinffft  excaetling  3-5  feet,  and  where  many  of  the  ceiliiigs 
were  of  a  highly  dec<^ratell  character.  Mr.  Tit^*  liml  also  s|k*ken 
of  the  possibility  of  the  concrete  yielding  under  the  action  of  lire 
if  it  were  formed  with  flints,  Tliiii  material  was  however  never 
used  for  the  purpose;  the  ctfUd'ete  being  made  of  tine  gi^vel  or 
ballast,  broken  brick  or  tde,  burnt  earth,  and  lime.  Upon  Ihia 
point  he  thought  an  injp*>rUuit  c-onsiilenition  Inuj  l>een  overlooked, 
viz^  Uie  fact  Uuit  in  wai^e  houses*  wbtiv  hiri,'e  lires  occurred,  they 
were  mainly  owing  t<i  the  cii-cum^stfinL*  that  the  timber  floon* 
themaelve^  affonleil  lM»th  the  fuel  ami  r*'ady  supply  of  air  to 
support  anti  extend  the  tire,  which  would  bum  but  slowly  till  it 
had  cunsmned  a  portion  *tf  the  floor,  ao  iis  tu  obt;iiu  a  HUpplv  of 
air.  The  ease  bcjwever  was  very  difl'erent,  if  ins4tea4l  of  a  floor 
being  of  a  highly  inflammable  nature,  it  wns  fomie<i  of  a  solid 
maiaa  of  incombnatible  materially  12  iiiche^  thick,  by  which  the 
auppty  both  of  fnel  iind  of  air  wouJtl  be  cut  off.  The  fire,  gene-, 
rating  /m  atmusphere  which  will  not  support  combustion,  would 
under  fciuch  circuiuHtancet*  probably  burn  itself  out  Even  ann- 
posing  any  intense  degree  of  heat  to  be  generated,  before  it  could 
&et  injuriously  on  concrete  it  waa  probable  that  it  would  quite 
dei^troy  a  brick  aivh,  either  by  ilinint^jgi-ation  or  by  the  exr»an- 
«ion  of  the  arch,  and  the  cfinsefpicnces  which  might  result  from 
the  failure  of  a  single  arcli  in  a  building  were  feaifully  exempli- 
fied in  tlie  hll  of  a  cnttfin  mdl  at  <Jldliiim  some  ye^irs  ago,  the 
r.  '  '  ,f  one  of  the  arcliet*  whicli  had  settled  having  led  to 
t;  l:  of  the  irt^u  b^ams  fnnn  the  lateral  thrust  of  the 

a  '    -J  and  the  sudileu  and  institntaneous  deatmctiou 

oi  lihling — ^a  adamity  which  coidd  never  jj«>ssiL>ly 

hii^l-. ..  ,,  . ..  M.>  piiui  of  construction.  With  I'egnrd  to  the  ^bjec- 
tioiiii  rallied  by  Mr.  Christopher  at  tlie  la^t  meeting,  there  could 
be  no  question  that  Porthuid  cement  should  never  have  been 
api^lied  m  a  finifl]i«d  covering  for  roofii,  but  that  gentlemtui  had 


not  stated  that  he  had  himself  preferred  it  and  introdnoed  it 
Indeed,  he  was  the  first  U*  erect  a  roof  up<:*n  the  pi-inciple  Binoe 
tlie  completion  of  the  original  building,  the  rootn  of  which  he, 
"after  careful  inspection,"  greatly  mimired,  and  described  in  184S 
aa  being  ** marvellously  simple  and  inexpensive  while  efticacioua, 
being  perfectly  waterproof,  and  much  more  impervious  to  the 
variations  of  temperature  than  the  usual  roore, — those  built 
eight  years  since  being  perfect,  and  the  ceilings  under  them 
without  a  stmn "  Mr,  Christopher  had  adhered  strictly  to  the 
couutruction  of  the.*ie  rotrfs,  except  in  that  ivtri  which  in  hia  caae 
had  (ailed,  v'vjLj  the  finished  covering,  which  he  had  formed  of 
Porthknd  cement  instead  of  tai'red  paper  and  siind,  the  uae  of 
which  waa  said  to  be  pi^diibited  by  the  Metropolitan  Bmlding» 
Aet.  It  had  been  intimated  by  that  gentleman  that  the  failure 
of  the  cejnent  covering  might  have  been  oecaaioned  by  the  expan- 
sion of  the  concrete;  but  the  fact  of  its  remaining  sound  for 
twelve  mouths  ahowa  that  it  coidd  not  have  arisen  fKim  that 
cause.  Concrete  doefl  unoueationably  expand  in  netfirijj,  but  not 
iiitei*wards,  Mr.  Christ^ipher  had  moreover  told  him  that  the 
ex|>erienoe  of  a  bitither  architect  showed  that  when  Porthmd 
cement  waa  laid  on  brick  arches  there  was  the  same  uncertainty 
as  to  the  result  It  was  however  admitted,  that  mettdlic  lava 
answered,  and  he  might  add,  that  asphalte,  tiles  in  cement,  and 
slates  in  cement,  had  alao  been  applied  with  perfect  success.  Aa 
a  linished  surface  for  floors,  Portland  cement  had  answered  pei^ 
fectlv  in  several  instances,  but  it  was  a  very  unoeitain  material, 
aiul  m  those  cases  where  the  floors  were  not  to  be  carpete<i  or 
covered,  or  where  a  slight  sufjerficial  defect  was  of  consequence, 
it  wovdd  be  better  to  use  a  cement  of  another  de'^cription,  such  as 
Keene's,  which  had  lieen  i^ubstituted  for  Portland  in  a  large 
building  lately  erected  by  Mr.  Clarke — the  Metropolitan  Con- 
valescent Asylum — at  an  adilitional  co.it  of  only  30^,,  and  it 
certainly  looked  much  better.  With  reference  to  the  cedinga, 
and  the  alleged  want  of  a  good  key  hjiving  occasioned  several 
talk,  Mr.  Barrett  fii'at  observed,  tlmt  if  this  really  were  a  radical 
defect  in  the  ayatem,  it  admitted  of  a  very  simple  remedy,  for 
nothing  oould  Ke  easier  than  to  attach  the  ordinary  lath  and 
planter  ceiling  by  means  of  light  fillets  i>huie*l  parallel  with  the 
juista.  So  far  however  from  tlie  key  being  defective,  he  had  been 
assured  by  practiad  men,  plasterers^  and  foremen,  that  the  key 
waa  a  much  better  one  than  in  the  onLinai'y  C4;nstniction  from 
the  greater  strength  uf  the  lath.n.  He  had  commimicated  witli 
seveJ'al  members  of  the  pn:>fessiou  who  had  used  the  system 
largely,  upon  this  aud  other  objections  stat-L^d  by  Mr.  Chrbtopher; 
amtingst  them  w»:>i'e  Mr,  Wyatt,  who  htul  had  from  1400  to  b'SOO 
sqtiares  of  fltxiring  constnicteti ;  Mr.  Rhixie  Hawkins,  530  squares; 
Mr.  Bmndon,  9(>0  i*quares;  Mr.  (■larkc,  4<J0  squares;  Mr.  Salviii, 
500  squares;  Mr.  Holland,  l:i(>it  wiuares;  and  Mr.  Piper,  140(J 
aqnares; — in  the  aggi*egate  several  thousjind  .6t(]um*eH;  and  it  was 
remarkable,  that  out  of  so  large  a  qmmtity  no  instance  should 
have  occurred  of  a  ceiling  fidling.  In  Mr.  Chriskqiher's  ca^ 
he  l>elieved  it  to  have  arisen  from  his  having  kept  coke 
fires  in  the  mid«lle  of  the  ri*ora,  upun  tht;  caricreie,  for  teveral 
weekit  in  fiwce^fmu,  to  dry  the  plastering  of  the  walls,  as 
the  jjortiou  of  ceiling  which  fell  was  <Jirectly  \mder  one  of  these 
fires. — The  Import  of  a  Committee  of  Magistrates  who  viijited 
North  Woods  to  see  the  origiji/d  building  was  to  this  effect:  **Our 
attention  was  first  directed  I  t^:>  the  very  beautiful  and  perfect 
ajjpejinuice  of  the  ceilings  of  the  rooms  (after  fourteen  years 
dui'ation),  which  are  in  t^ict  a  part  of  the  fireproof  fltM>r;  the^e 
ceilinga,  even  after  so  long  a  period,  presented  a  jierfectly  plane 
aud  level  surface,  and  were  quite  free  from  cracks;'*  and  Mr. 
Clirisfciphera  own  i'epi:>rt  of  this  building  was,  "the  ceilinga  .^^re 
finisbetl,  and  ajipmr  a^  usual,  but  e<pi;dling  the  best,  as  they 
remain  for  fifteen  yefirs  without  a  craca  !**  Mr.  Chrlst/jpher  had 
also  stated,  in  reference  to  the  ceilings  of  the  building,  the  roc*f 
covering  of  wldoh  hud  failed,  **the  eeilings  were  everywhere 
entu'ely  fi*ee  from  cracks,  and  decideilly  more  iK?rf'ect  thfui  iu 
oniinary  buildings."  In  conclu,sion,  Mr.  Barrett  begged  per- 
mission to  i^atl  the  following  letteis  from  some  of  the  gentlemen 
he  had  referred  t-o. 

1.  A  mminu$ut'aftim  frum  Mr.  JoHKPa  Cl^RKK; 

**  I  fed  I  ought  to  ndd  my  teatiraoay  to  what  I  consider  the  full  iuccctia 
of  your  patent^  whicb  I  have  a  lopted  iu  wvoral  important  buildingH  fia* 
some  yeara  past.  I  must  say  that  I  have  not  raet  with  a  single  fialiure, 
and  certainly  on  thu  points  of  objection  which  I  hear  have  been  raiieib — 
l»t.  That  the  a<J<  option  of  tlic  Hy.Hteni  involves  greater  expeuiie  in  foun- 
cktiona.  llieae  1  have  never  eonaideretl  it  neeeas&ry  to  increase  in  the 
lea4t;  in  fact,  in  one  work  I  am  now  carrying  oat  ou  yotu-  prinoiplo  1 
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eren  reduced  the  depth,  *nd  on  a  lite  of  which  I  had  a  little  ftpprehefi- 
•ion. — From  the  confidenoe  I  have  in  the  perfectly  horissontal  Ixind  And 
tie  given  to  the  walls,  I  ani  satisfied  thjit  in  the  Oxford  and  the  Glou- 
ceater  and  Brtxtol  Tnfcining  Infltitutions  {\toth.  atone  buildiog«)  I  derived 
much  greater  advanta^  tJian  if  I  had  atlopt^ni  the  common  mode  of 
timber  floom. — ^2ndiy,  Asi  regards  a  greater  chance  of  smoky  chimneji, 
I  L%ve  been  einiijtilarly  fortamate  in  all  the  buildinijH  thus  constructed, 
and  I  can  refer  you  to  the  Convaliiscerit  Hospital  at  Walton,  where  not 
a^  Mingle  chimney  smt>kea  out  of  nearly  fifty^  which  have  been  in  otjera- 
tion  for  months,  even  before  the  building  was  complete,  that  it  might  W 
ready  for  the  patients. — A«  to  th«  :ird  objection,  that  the  ceilings  are 
apt  to  faU,  i  have  carefully  examined  many  hundred  squares  executed 
on  your  principle,  and  I  do  not  find  the  sligliteat  tendency  of  the  kind. — 
I  am  BO  fully  convinced  of  the  value  of  your  invention,  that  I  am  pre- 
pared to  recommend  it,  parti cuhiHy  since  the  adoption  of  wrought- iron, 
for  ev«7  ohm  of  building." 

2.  A  fvmmunicalion  from  Mr.  Rhopb  Hawkins: 

"There  are  three  points  on  which  you  ask  my  opinion  of  the  fireproof 
floors  ufl«d  at  the  new  buildlnga  at  Ouy  s  Hospital.  Ist.  Witli  regard 
to  the  necessity  of  using  more  solid  foundations  in  consequence  of  the 
increased  weight  of  the  flo^irs.  I  have  to  say,  that  though  your  floors 
are  heavy  as  compared  with  onlinary  wf»od  floors,  yet  as  the  weight  of 
the  floor  is  after  all  but  a  small  portion  of  the  whole  weight  which  a 
foundation  has  to  carry,  I  do  not  think  that  the  extra  weight  should  he 
considered  for  a  moment.  As  to  the  neoeflsity  of  additional  ties  to  the 
walk,  if  tJje  girdem  and  joists  are  of  sufficient  strength,  the  weight  will 
he  conveyed  diivctly  on  to  the  walls,  and  resolve  itself  into  a  mere 
en  I  slung  force,  and  o^lina^y  brick  walls  are  competent  to  carry  five  or 
ten  times  the  weight  which  is  generally  put  upon  them* — With  regwd 
to  the  ceilings,  I  have  only  to  «ay,  tluit  at  Guy  s  Hospltai  I  know  of  no 
ceiling  having  given  way;  the  key  seems  to  me  to  he  a  very  strong  one, 
and  1  see  no  reason  Uy  apprehand  any  accident  of  the  sort.  The  ceilings 
have  been  finished  nearly  a  year  and  a  half,  and  are  perfectly  good  now. 
—With  regard  to  the  floors  causing  smoky  chimneys,  I  h:ive  little  to 
■ay,  as  I  have  not  tried  the  plan  in  an  ordinary  dwollinghouse.  At 
Guy's  Hoffpital  the  smoke  is  carried  in  a  long  smoke  tube  into  a  lofty 
shaft  whem  there  is  a  considerable  draught,  and  none  of  the  ohimneyv 
smoke;  hut  I  must  add,  that  I  tlnnk  that  where  it  is  necessary  to  supply 
»ir  to  the  firt'places,  it  should  l»  done  as  a  system,  and  not  left  V>  tlie 
chances  of  tlrawing  the  air  through  the  floorw,  and  with  it  a  larg* 
quantity  of  dust  and  dirt'* 

S,  A  commmnie<ttitm  from  Mr*  R.  W.  Arhstbong: 

"In  reply  to  your  query,  whether  I  deemed  it  necessary  to  go  to 
extm  expense  with  the  foundations  of  the  buildings  in  whidi  1  introduced 
your  patent  firepr«>i>f  flooring,  beyond  that  which  I  would  bnve  done  had 
I  VLB^  timber  floors,  I  beg  to  say,  the  buildings  in  which  I  used  your 
system  of  flcjoring  being  fffr  factory  purposes,  1  considered  it  expedient 
to  provide  foundations  suthcicnt  for  any  emergency,  and  theremr^  did 
not  allow  tlie  fact  of  tlie  floors  being  heavier  than  timber  floors  to  influ- 
ence mc  in  any  way.  As  to  the  broad  question  for  buildings  in  genend, 
much  mugt  depend  on  the  number  of  floors  and  the  proportion  of  bearing 
points  to  the  void  or  area  to  be  supported  on  those  pomt«,  but  I  think 
few  would  venture  to  erect  buildings  with  timber  floors  on  foundations 
that  would  not  be  eqnal  to  the  sustaining  of  the  atlditional  weight  of 
floors  constructed  on  your  principle,  as  in  my  opinion  it  would  be  nar- 
rowing the  point  far  beyond  the  limits  of  practical  application.  T  have 
not  in  any  instance  found  it  necessary  to  introduce  any  additional  *  ties' 
for  the  floors  than  that  given  by  the  joists.** 

i.  A  crnnmnnication  from  Mr.  TuoMAfl  Piper: 

"The  result  of  my  experience  with  floora  conslnicted  on  your  prin- 
dpb  is,  tliat  no  wlditional  foundations  or  tits  are  ret|uired  beyond  what 
would  be  requisite  antl  nccessarY  for  good  building  on  any  principle. 
Th.\t  the  ccilingTs  are  not  more  li:ible  to  fall  tlian  ceilings  on  laths  in  the 
ortlinary  way — mdeed,  I  cannot  charge  my  memory  with  any  instance  of 
a  ceiling  ^ing  in  any  of  the  works  carTi«l  out  on  your  plan.  As  to 
Miioky  chimneys,  they  are  no  novelty  unhappily,  and  though  the  ten- 
dency of  the  greater  accuracy  of  ail  building  operations  is  unquestionably 
to  limit  the  supply  of  air,  and  so  retard  the  escape  of  smoke,  I  have 
noUoed  no  difference  between  what  occurs  with  your  floors  an<l  a 
thoroughly  good  wood  floor  of  the  ordinary  construction,  pugged  in  t!jc 
xkmd  way** 

5.  A  eommtmkaiitm  from  Kr.  Bkaisdov: 

**  Hai  ni9ver  hid  cuiae  lo  increaae  the  strength  of  toundutions,  or  the 
walls,  or  ties  b  the  walk.  Has  never  known  any  defect  whatever  in 
the  GoUings,  exoept  an  occasfionaJ  very  minute  crack,  such  fLt  might  be 
found  in  tliote  of  the  ordinary  construction,  perhaps  ten  or  twelve 
such  In  a  buihling  containing  800  squarvs,  and  ha«  never  known  an 
imtancij  of  chimneys  smoking. ' 

Mr,  Barrett  continued  —  With  regnivi  to  the  time  required 
for  the  flix»rH  to  dry,  it  dejieiided  on  the  senfton,  but  they  were 
iUwiaya  dry  jlb  soon  as  the  wiillg  and  plastering  made  it  safe  or 
jirtident  to  cxxnipy  the  hiuldiiig;  at  acmie  floow  lately  conatmctad 


nt  WindjBor  Cnstle)  the  rooms  were  Doeapied  is  mx  weeks  lroiii_ 

the  rpceipt  of  the  joiatfi.  The  house  in  tne  Adelphi  refemd  I 
by  Mr,  Cliriatopher,  waa  beguu  m  April  1850,  ami  thotwli 
wa8  a  laroe  building  containing  nearly  thirtj'  rtximx,  and  T  * 
close  to  the  river^  it  was  occupied  in  March  1H51,  althouc^h  i 
had  been  several  delays.  The  peculiaritiefl  of  the  other  nuild 
he  refen^ed  to  should  have  been  stated:  it  waa  in  a  hollow^  wit£ 
lofty  buildings  at  the  back^  two  high  flank  walla,  and  a  i 
mews  in  front;  there  wsis  in  fat-t  no  p»9*ibility  of  e^t.ablifl 
current  of  air  tlirougb  it,  even  if  its  construction  hiu\  ndn 
but  the  fact  was,  that  out  of  forty-two  rooms,  only  eight 
flrepkces,  and  the  twenty-four  roonia  which  were  wi^bi 
places  were  all  so  constrnetecl  that  there  could  be  n*^ 
air  through  thern^  and  twelve  of  them  w*ere  lighted  oul; 
staircase.  These  drctunstanc^  were  quite  sufficient  to  j 
for  it«  taking  a  longer  time  than  usual  to  dry.  With  regpeg_ 
ventilation  and  artificial  wiinnijig,  it  waa  miite  tna*  that  fiwf"" 
were  afl'onled  by  the  sjTitem,  if  those  julopting  it  would  : 
themselves  of  them;  but  that  they  were  more  necumry  \~ 
tlie  roinmiui  method  was  in>t  the  fact;  and  as  regarded  \am4 
drauglit  to  fires  by  the  floors  not  alfordiiig  a  supply  of  air,  tf 
struck  him  that  this  was  rather  an  atlvantaye  than  otherwise,  aji 
c<jld  flraughts  to  the  feet  and  legs  were  al 
indeed  Mr.  Christopher  himself  had  been  on<  t  I 

out  this  as  an  ad  vantage  of  the  sy  stem.     Cer  L 1 1  m  >  1 1  u  -  r  I 

been  complained  of  by  any  one  else,  and  numerous  in<j  i  | 

satisfied  him  that  the  complaint  had  no  real  existence, 
ing  of  North wooda,  Mr.  (.-bi'intopher  had  stated  that  1 

simply  h»  a  residence,  it  was  most  comfortable*"  And  h  . .,  .  ,1 
w^ere  the  Metro pcdi tan  Association  tV)r  Impro%dng  the  Dwelling 
of  the  Wtvrking  Claiises  with  this  system  of  construction,  in  one 
of  their  buildiugs  containing  186  rooma^  that  the  Secretuy  had 
written  ns  follows:— 

6.  A  cotnmttmeation  front,  Mr.  GATLtrr,  Secrttartj  Mttropditan  A 
eiafion  for  Iiiipruriny  the.  DtceiUju/t  o/  the  ffidtistriuiu(  Chtufiet. 
**Iu  reply  to  your  inquiry  as  to  the  success  of  your  fireprwvf  floonapj 
in  the  18(3  rooms  in  wliich  it  was  used  by  the  above  Association,  I  »-— ^ 
to  say  that  aji  accident  not  havinrj  occurrtd  to  test  its  qualities  in 

rrticulur,  I  cannot  say  more  tluui  that  from  the  opinion  I  bave  forrni 
should  recommend  its  adoption  in  between  3fl0  and  400  morti 
about  to  be  constructed  by  this  Association  in  Guy  Street,  in  tke 
Borough  of  South wark,  and  more  especially  from  its  being  touiMi- proof, 
which  we  find  a  great  inconvenience  from,  in  about  the  same  number  of 
rooms  in  the  Old  St.  Pancras  Road.'* 

It  was  stated  in  the  Ninth  Report  of  the  Directors  of  the  above 
Ansociation,  that  in  the  ffimily  dwellings  above  referre<l  to^  pro^ 
viding  accommodation  for  sixty  fimiilie*,  not  a  single  death  luul 
occurred  in  the  coui-ae  r>f  the  preceding  year,  out  of  an  avera^ 
population  of  300;  a  circirnistance  which  may  be  presumed  to 
inaicate  that  the  system  is  not  without  its  advantages  as  regards 
the  health  and  comfort  of  the  occupants:  and  besides  the  circmo- 
stance  of  the  building  bein^  fireproof,  the  Association  has  found 
that  on  certiiin  other  j>oints  this  system  of  construction  fvoflfleaaea 
advantages  which  are  of  much  imixirtjince  in  buihling?"  (4  tliig 
character,  l>eing  "very  iuiitrumentnl  in  preventing  the 
of  sound  from  floor  to  fltxir,  of  vermin,  of  fiffensive  si 
of  the  filtration  of  water  in  ax^ff  of  accident  ftr>m  the  ov^ 
of  cisterns  or  otherwise "  These  floors  had  a  boarrlefl 
surfiice.  These  facts  he  thought  rather  indicated  tT  *  *' 
w%is  advantigeous  &b  regiu'ded  the  health  of  the  ♦> 
buildings,  and  thi)<  could  not  be  said  of  smoky  aiM  l,  \ 

dwelliii;^.  The  allegeil  necessity  for  better  foundatioii 
wa«  jierluips  Ijest  met  by  the  letters  already  quotetl:  L  ._ .  -:u 
not  provided  in  the  five-stoiy  buihling  mentioned  at  the  last 
meeting,  nor  at  the  birge  Hotel  at  CarliMle,  lately  erected  by 
Mr.  Sal\in:  and  he  i*eferred  paHicularly  t^i  these  two  works, 
because  the  plans  of  both  were  originally  prepared  for  timber 
floorH,  and  no  alterations  were  made  by  the  intnxluction  of  the 
lii'cproof  system;  nor  could  he  find  that  they  had  been  increased 
in  any  instance.  In  the  original  building  at  Northwooda,  luul 
many  others,  no  ties  whatever  were  pi*ovided.  As  to  the  LiceDae^ 
altliough  the  charge  was  rather  for  the  infomiatiou  soi    '  t 

it  could  easily  be  show^i  that  it  was  SfX)n  repaid  hy   t  ■* 

in  the  iire-insunmce.  This  savingonthe  building  in  the  Am-iptu 
wa<i  4/.  10*.  fier  annum,  I'epaying  the  chargt*  in  iejss  than  seven 
years,  and  afler  that  time  becr:*ming  an  annual  sn^i!-"  *  -  **''it 
extent  in  perpetriity.      The   charge   for  cuttin^j  anil 

jiyhU  MiiuM  certainljr  an  eri-or,  as  the  castings  were  n«»t  y^i.4 >r 

trimming;  the  building  had  been  altered  during  ita  progroas,  and 
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j»me  little  expense  might  possibly  have  been  incaired  on  that 
lAoimd.  The  paintim;  of  the  joists  was  by  no  means  ueoesanry. 
Xlpoa  the  questior^  of  cost,  Mr.  Christopher  had  stiitecl  thut  tlie 
"  '  ites  were  not  to  be  depeudetl  on,  and  he  hiwl  given  a  calcu- 
.  M  of  his  own,  makin^^  additions^  to  every  one  of  which  he, 
'.  Barrett,  tdttigi^tlier  demurred,  find  for  which  he  had  shown 
there  was  no  foundation,  ua  they  had  not  lieen  inclU're^l  by  any 
other  urciiitecU.  Ttie  figiirea  he  had  uriginally  ffiven  (ante  p.  02), 
spoke  i'or  themselves,  and  showed  the  cost  with  the  iron  of  the 
strength  he  usually  employed,  and  filso  of  that  used  in  Paris. 
He  did  not  however  recommend  a  retluction  to  their  standaini^ 
but  had  atated  that  some  redueti^jn  might  vers'  safely  be  miule, 
an<l  he  ha^i  actually  hiui  Jioors  constructed  with  joists  25  Tier 
nL  le^  in  sti'en^^h  than  thos^e  which  formed  the  ha^is  of  his 
culatious,  and  with  ]>erfectly  aatisfaet4iry  i^esulte.  He  Inwl  no 
vibt  whatever  that  the  joists  he  used  wen3  much  in  excess  in 
point  of  strength,  and  he  was  conftrmed  in  this  view  by  the  &ot 
tliat  thowse  of  extra  strength  describe<l  in  Mr.  Bumell's  tablea  as 
emph>yed  at  the  Louvre  (ante  p.  !55)  were  not  so  stittng  as  those 
be  li a*  i  empl i  »y ed  for  ordinary  d wel  I i  ng-ht> ust^s,  Mr.  Chinstopher^a 
ci inclusions  were  therefore  altogether  ernme<:ms  :\s  t^  the  possi- 
bility of  retlucing  the  strength,  and  Uie  e<»st  of  the  iron  work 
fixed  Mr.  Bsirrett  had  actually  reckoned  at  lOn.  per  t^jn  more 
than  the  price  at  which  it  ha^l  been  lately  imdertaken.  The 
«p8t  of  th«  nxif^  tbe  cement  covering  of  wlnuh  had  failed,  waa 
Hing  to  Mr,  Christopher's  own  statements  as  follows; — "The 
it>of  with  ceihngs  and  cement  suHaee  hsui  cost  74/.;  while  an 
ordinary  Mbted  roof  with  ceiling,  would  liave  cost  23-2L;  und  a 
l«ad  roof  would  have  cost  3<X>Z.**  If  tlie  ©jst  of  an  riflditional 
covering  of  metallic  hiva  {4(H,]  wei-e  ailded  to  the  cost  of  tbe  roof 
with  a  cement  snrtace  (74^.)  the  total  cost  woukt  be  114/.  n^faiijitt 
ftS:^.,  showing  a  saving  of  118/»  or  iU,  per  stpiare  an  tlin  i[uaiitity 
of  flooring  in  the  building.  Mr.  Christopher  had  hitateii  tliat  the 
object  of  this  discussion  waa  to  asoertain  the  truth,  but  this 
could  only  be  done  by  the  whole  truth  being  statetl,  and  that  Mr. 
Barrett  most  contend  had  not  been  done  in  the  several  objec- 
tions he  had  raised* 

Mr.  ScuLES  inquij-efl  whether  concrete  had  Ijeen  really  found 
to  be  fireproof,  and  stateil  that  a  large  mass  which  he  had  fmt 
into  an  ordinary  fire  had  crumbled  entirely  in  leea  than  five 
minutes* 

Mr.  Barrett  argneti  that  this  was  not  a  conclnsive  test.,  indeed 
the  plaster  -^labs  mentioneil  by  Mr,  Wyatt  at  a  previous  meeting 
^.,  .^tii  \..,KU.  i)et?n  destroy©!  under  similar  circumstances.  It  was 
i  that  his  concrete  flooi'S  woiiJd  be  prt^tected  by  the 

r  _  Jiiigj  and  where  injury  ha^l  arisen  it  was  only  by  the 

long  coDtinueil  action  of  fires  nikde  for  drying  the  phistering  of 
the  walls. 
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have  been  fully  described  in  the  papers  read  by  Mr,  H.  H.  Bur- 
nell  and  Mr.  Barrett,  ttnd  in  the  eubdequent  aomewlmt  lengtliy 
discussion  J 


Sjst^iM  Vnni 


[The  accompanying  engravings  illustrate  the  systems  of  fire- 
[mx»f  construction,  as  carried  out  on  the  plans  of  MeBsra.  Fok 
and  Barrett,  and  those  adopted  by  the  Freneli  architects,  which 


t%w»tm  KCCBOM  Of  CQIIflTKOCTtarO  I«OM  VLOOia. 

Mr.  Papworth  observed  that  in  his  opinion  no  really  fireproof 
floor  or  roof  bmi  yet  been  uientioned.  An  Obelisk  erectetl  in 
1776  en  Putney  Health,  l»y  onler  v»f  the  Corfx^ration  of  London, 
coraniemonite*!  the  sjitiafaction  felt  by  committees  of  that  body 
with  ex|»eriments  ma<le  in  1776,  described  in  ti  |«imphlet,  print4Hl 
in  nw*),  and  entitled  "iui  account  of  the  invention  and  use  of 
fire-plates  for  the  securit^^  of  buihiiugB  atiii  ships  against  fire." 
The  author,  Mr.  David  Hartley,  was  Member  of  Parliament  for 
HuLl.  A  reprint  with  additions  by  his  nephew  in  I S34,  stat-cfl 
that  **  resiHtance  to  every  possible  degree  of  fire,  such  m«  distillers' 
shops,  or  turpentine  warehotises,  may  be  accomplished  by  apply* 
ing  the  fire-plates  above  and  below  the  tinifiers  with  ilr>'  .mmd  or 
nibbiali  between  them:  in  experiments  repeatedly  tried  with  this 
double  appli«.?ition,  the  room  \^tis  filled  from  the  fliM^r  tfj  the 
ceiling  with  fiiggots  and  pitch  and  tar.  As  to  common  dwell- 
ing houses;  when  the  aingle  applicjition  of  the  fire-plates  wa* 
used  in  the  ex|K^riinental  house,  where  also  air  bricks  were  pro- 
vided to  the  fifw:*!^  the  trialH  were  continued  fi-om  day  t*)  day  to 
the  same  part  of  the  ceiling  and  timbers  of  the  house  a  great 
number  of  times  after  the  pl?isterwork  was  burnt  down  and 
de8tT<^iyed,  but  the  timbers  could  never  1>h  set  fire  to,  so  m,  to 
bum  of  iheniHelves,  nor  could  the  tire  ever  spread  sideways;  as 
long  as  tlie  burning  faggots  were  applied  to  the  timlwni,  they 
were  charred  T>erhaps  to  the  depth  of  an  inch  of  their  Hubstauoe, 
but  the  fire-plates  over  them  aL^ted  as  an  unconqnenible  extin- 
guisher, preventing  them  from  taking  fire  and  burning  of  them- 
selves," Bf:>iltHl  coupe t^plat*is  ai'e  s|>ecified  as  well  as  tho^e  of 
paitited  iron;  tinned  or  galvanised  iron  or  zinc  would  U*  e<infdly 
applic:ible»  In  1774,  the  siun  of  )lhiW,  vn\B  voted  to  the  invent<»r 
by  the  House  of  tVjmmons,  and  in  1777,  the  jmtentwas  extendeil 
for  thirty-one  years  from  that  time.  The  experiments  he  made 
however,  showed  that  the  only  way  to  check  a  tu-e  was  to 
prevent  the  access  of  air;  for  fiame  would  inevitably  calcine 
such  materiFils  as  concrete  and  plaster. 

Mr.  H.  H.  Burnkll  explained,  that  although  violent  and  long 
oontinned  beat  would  destroy  the  French  floors,  yet  the  earthen^ 
ware  pots  would  lie  a  great  imy>e«liment  to  the  spread  of  any 
moderiite  fire. 

Mr.  Tarrinq  said,  that  in  the  West  of  England  where  eoncrete 
or  lime-;ish  floors  wcto  much  tised  in  crimmon  houses,  the  con- 
crete faile<l  or  Iwcame  rotten  in  the  yvirts  nearest  t<»  tlie  fimplaee, 
but  when  formed  of  lime  mixeil  wit!i  wind  and  hair,  it  would  last 
lonfrer  in  that  y>ogiti<>n  than  when  composed  of  gitivel.  Plaster 
oeiliugs  would  resJHt  fire,  but  cement  would  not,  as  that  materisU 
»oon  yiehled  to  heut.  In  old  malt-houses  in  the  West  of  England, 
with  concrete  floors  o  to  6  inches  in  thickness,  he  harl  seen  the 
wails  though  built  of  stone  2  ft*  fi  in,  t^j  3  feet  thick,  bulged  out 
three  to  four  inches  on  esach  side  by  the  expansion  of  the 
concrete. 


134 


THE  CIYIL  ENGINEER  AND  ARCHITECT'S  JOURNAL, 


Mr.  Inhan  (the  ChAinmui)  reminded  the  meetiDg  of  the 
different  effect  which  ^e  would  pruduoe  on  timber  and  on  metal, 
from  the  formiT  Imng  a  nonconductor  and  the  latter  a  conducU^r 
of  heat  Such  effect  should  he  guarded  agaiust  in  a  lire  proof 
construetion,  ao  that  the  metal  might  not  eonduct  the  heat  to  the 
wood.  Experience  had  shown  that  in  the  event  of  a  tire  breaking 
out,  the  grand  object  was  to  get  it  under  within  the  tirst  quarter 
of  an  hour,  and  to  aid  in  accomplishing  this,  the  Building  Act 
had  wisely  restricte<l  the  cuhicjil  contents  of  each  division  to  b^ 
sepai'ated  by  wtdls  in  warehouses  and  aimilar  buildings. 

At  the  Buggeation  of  the  Chairman,  the  vote  of  thanks  waa 
extended  to  all  the  Foreign  and  Engliish  gentleman  who  had 
furnished  remnrks  upon  the  subjecti  ana  the  meeting  then 
adjourned. 

KoTiL— Sir.  Ghiiitopthor  tbiuki  iluit  the  apparviit  diflTertMioc  in  tlie  to«tiiii<my  hamn 
hyMr,  Wj»tiaDd  hv  lilin^eir  in  rviVivmv  ro  K.v  j^.uI  iiirr^.H"*,  p«teiit  uvft}' probithly 
h^explAintiid  by  tli  i  loii  almcat  whollf  ooii* 

fined  to  Londoti,  '*  ; nl  to  tbG  coimtrj.     In 

JUmdan  the  ftieqa.  .    ..    ..,^ „  :_  „.  .^„,  uf  the  boiMioga  nsquire 

^MirafiHmaatMtsf  wiiulitwa,  conliiMd  to  tlie  budu  aM  frante  with 

mull  pi«ra  tif  »  :  dltficultiea  of  ooortrncliai)^  doound  e^ita  iron 

httodiu  The  long  u:., .  :  :  ,  . .  -  oils  tlie  oootnicted  btbm Kt  tha  hniika  iif  thn  1^^ 
•iwt  lb«  mnt  ol  nun  iu  from,  ruteni  Hm  diyiog,  whUa  tb«  cama  cmmi»  coupled  with 
tlM  wniniHWi  of  tka  rooiur*  in  chtaabtn  aud  dwellingB-booftu,  compured  with  Qm  large 
dtmnittirim  and  canida»  in  Aiiylmni  will,  in  wnnae  meunno,  oxpkln  why  the  Iom  of 
<lrmtight  to  the  fine  ttxm  the  alMcnc^  ot  hrilktw  floon  and  purtitko*  in  to  felt  in  theee 
i^xlid  hoixMsa^  Mr.  Chnitopber  thiulu  that  none  of  theae  dlAcnltiea  woqJd  wear  at 
North wtKkK  ftitaatad  iia  th«  mldjt  of  a  park,  or  to  the  haMiog^  which  Mr.  Wyatt. 
Mr.  Chkrk  and  otherw,  liave  anperinteiided  in  tbo  onui^.  ICr  ChriBtopber  wiahes  to 
ft^AUy  that  neither  poiaii  iwr  expeiwe  were  ap«red  to  aecure  the  moat  pcN^bdT  exoootfoa 
of  tbi<  baUdiug^  i:arritKi  up  tmder  kb  rapeiintondeLco  la  reapect  to  ntatifrtalit  and 


PROGRESS    OF  AIECHANICAL   SCIENCE* 

While  the  MecliAnical  Arte  have  pn*gre8se<l  more  rapidly 
during  the  present  t^enturj  tlian  during  any  other,  the  develop- 
ment of  the  beience  of  Mechanics  has  lieeu  by  no  means  eo-exten- 
aive.  Tlie  magniliwnt  stnicturoH  which  the  present  generation 
liave  aeen  comnieueeil  find  compltiU*d — the  a^lmirabli?  works  of 
modem  engineering  which  have  so  lai-gely  inct^aaed  the  value  of 
nur  island  for  all  the  economical  purposes  of  lifo — the  beautiful 
machinery  and  apjmnitua  by  which  mw  materials  are  eonverUwi, 
with  alniofit  ma^wil  transmutiuiona,  into  delicitte  fabrics  and 
pnHlucta  wi-ought  with  tlie  most  rellned  precision — ^all  the  ^Te^it- 
est  results  of  modern  indiwtry,  have  been  created  by  uicclianii;al 
contrivance  and  experiment,  little  aided,  it  must  be  confessed,  by 
science. 

In  making  this  observation,  we  intend  the  word  science  to  be 
taken  in  its  true  sense — ittfstemafic  knQwieffffe,  The  word  h  apt 
t^>  be  much  abused.  There  is  scarcely  a  spectilative  inventor  or 
entliusiJu^tic  patents*  who  does  not  arrogate  tt»  himself  the  title 
of  a  flcienUtii"  man.  Unless  uewsj^iaf^er  repoi'tei-s  be  fidlible,  there 
m  never  a  vessel  launched,  never  a  scn>w  propeller  rt*ceives  afresh 
twist,  never  a  new  fire-escafie  rescues  jwojjlo  fmm  houses  imt  on 
fire,  never  a  fire-extinguisher  subdues  a  i>rejmred  conflagmtion^ 
but  " scientific  gentlemen "  are  present  to  mtness  the  exploits.  Let 
us  not  lie  auppmsed  to  underrate  these  essays.  Doubtlens,  tliey 
are  often  useful  and  atford  \^dmible  suggestions,  but  it  is  b}^  a 
misnomer  only  that  they  can  Ix?  said  t*»  be  scieutitic  pursuits. 
The  knowledge  of  ex[>eri mental  facts,  however  numerous,  varied, 
and  auhtle,  does  not  t.*i>ustitute  science  until  it  t>econie  syHtematic 
and  exact  A  man  may  be  acquainted  with  all  the  funus  of  aci^ew 
propeUers  which  liave  been  ever  dcviHe<i — he  may  know  the  mea- 
sures of  all  their  atrange  contortions — the  uames  of  thei  r  sanguine 
inventoi-s,  and,  better  still,  the  results  nf  trials  of  them,— but 
\nthnut  methfKl,  Iuh  knowledge  is  not  science* 

We  have  <>bserved  a  test,  nearly  unfailing,  which  distinguisUers 
merely  accumulated  kuowde-lge  fn>m  that  metho^lised  knowleilge 
which  constitutes  scien<;*,  prupeily  so  calle<L  So  long  iis  tlie  f:u'ts 
nf  any  subject  are  undigestal  and  its  principles  upeculative,  it  is 
without  a  nomerw/atttre.  Vague  expressions  are  applied  to  the 
different  J  lartj^  of  the  subject  because  the  knowledge  of  it  ia 
ragiie.  The  so-CiLJleil  **  principles"  are  little  iM^tter  than  gneseea, 
aod  if  examined  clwvly  will  be  found  to  l:>e  clothed  in  a  langufige 
«o  hxisc  tliat  thry  elude  the  gnisp  of  true  philosophy.  We  timile 
now  at  the  old  mlage,  *' Nature  abhora  a  vacuum ;"'  but  have  we 
not  similarly  figurative  adages  serioualy  promulgated  at  this  day 

•  'A  Treatt«e  on  An  '  /    Bv  I.  TobiirxTna.  M.A.,  Frlltm  and  A*iL«tiiiit 
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respecting  various  branches  of  mechanical  kiiowiedg0--«B,  for 

example,  the  laws  of  fluid  motion  7  A  maxim  can  have  no  daim 
to  scientific  ju'cimicy  so  long  as  it  retains  the  slightest  traoe  of  ^ 
metaphor.  In  the  i^ulage  juai  quoted,  Natm^  Is  metaphofj^^H^J 
representeil  as  actuat'ad  by  dislike.  So  agfun,  Lagi-auge  a^^^^^H 
in  his  celebrat^l  proof  of  the  Pr'mciple  of  Virtual  VekK.4daip^^^H 
representing  gravity  as  an  endmmar.  Again,  tomes  of  unj^^iip^B 
aary  di8Cussit*ii  might  have  Wen  spared  u  some  ohl  phUosoplittf^^ 
had  not  distinguLsbed  force  into  two  kinds— living  and  dead-^ 
rw  viva  and  via  marttta,  as  they  were  figuratively  termeil, — con- 
cerning T**hich  the  omtroversy  was  not  aettleti  till  the  metaphor 
was  abandoual  Many  like  instances  are  to  be  found  in  the  eariy 
researches  of  every  science.  Alchem}*^  mid  Astrolocj^  were  full  of 
them:  when  those  pui-suits  were  <hve«ted  of  the  alough  of 
metaphor,  they  becaiue  the  noble  sciences  of  Chemistiy  aad  Aj* 
tronomy. 

But  it  is  not  enough  that  the  language  of  a  strienoe  be  free 
figiu-e— it  must  also  be  teclmical;  tliat  is,  particiUar  words  mi 
be  devoted  to  single  meanings.      For  this  necessity  there   ] 
two   rcjiaons, — first,    in    oixlinary   language   inct>nveuience  ooi 
tinuidly  arises  from  one  word  hai'ing  several   meanings , 
this  ambiguity,   which   in  cou\'eying  the   simple   thoughts 
everynhty  life  is  merely  inconvenient^,  would,  In  expreaiuiig  thU 
abstriLse  results  of  pi-olonged  investigation,  be  absolutely  fatal  to 
accuificy.    Secondly,  the  language  of  everyHlay  Ufe,  for  obvicma 
reajBona,  frequently  affords  no  means  of  expreasiug  such  result^ 
and  the  deficiency  has  to  be  supiilied  by  tlie  invention  of  nefw 
wi>niK.     From  these  considenitious,  then,  it  appears  very  rnani-^ 
fest  that  a  precise  and  methodic  nomenclature  is  generally  a  teit 
by  which  kiiowledge  may  be  distiuguishetl  from  science. 

It  is  worth  while  tit  examine  the  i-easims  why  mechanical  sci- 
ence has  made  recently  so  slow  jm^gress  as  ct>mpared  with 
practice  of  mechanics*     The  reason  cannot  be  tliat  the  temleni 
of  our  age  is  averse  frctni  exact  pluloaophical  inveatt^tion. 
the  contrarj,  In  imtny  other  dej>artment«  of  science  the  pi    _ 
of  knowledge  has  never  been  si*  rapid  as  in  the  preseot  osnUirfl 
The  grc»wth  of  the  sciences  of  chemistn'  and  geology  haa  been 
almost  exclusively  confineil  to  the  last  fifty  or  sixty  years;  and, 
dm-ing  the  same  jx^riod,  astrmiomy,  physicrd  optics,  and  pore 
mathematics  have  received  some  of  their  mo*it  najxurtant  deve- 
lopmeuls>     But  if  we  tura  Ut  tlie  science  iA  [iractir-jd  mecham(3» 
we  aball  tiud  in  UKist  of  ita  bi*anchea  numerous  impMjrtant  pro- 
i)lema    the   solution   <*f  which    the  pi*actical   eygiueer  in  vain 
deiiiiiriils  of  the  theca*etical  philosopher*      Who  knowa  how  to 
determine  with  cortiiiuty  tlie  pi^oper  fonn  of  a  ahip  iintler  dif* 
ferent  cfuidiiioua  t>f  »[>ecii  and  loading  i      Who  can  determiiie 
completely  the  sti'cugth  of  an  ai*ch  orsusj>ension  bridge  subject  to 
dynamical  fon'Cs?     Wlio  the  intlueuce  of  the  motion  of  9te«ttti  tA 
its  pressure,  and  the  cout*equeiit  relntiun  between  the  pressure  K 
the   Ixdler  and  cylinder  ot  a  «team-engine  ?     Who  tne  relatir 
Ijtrtween  the  resistance  tt>  anil  the  velocity"  of  a  railwav 
Who  the  intermd  ff>rces  of  friction  in  a  deflected  beam) 
the  etfect  of  a  scniw  projHjller  of  given  form  and  dlmensioiui, 
rotating  with  given  angular  veh>city? 

Tliese  aiirl  many  utlu^r  <[tiestions,  of  which  the  answers  woi 
bo  uutst  valuable  and  important  adilitions  to  the  knowledge 
i)racti«d  mechanics,  remain  for  the  present  tif»t  merely  unanswei 
but  uiiauswerable.    Takt\  tV>r  inst-mce,  the  question  just  suggested 
res|.>ecting  the  forms  of  »hijj«.     We  have  not  the  slightest  hesai 
tiou  in  asserting  that  in  the  present  state  of  kuowletlge  of 
lawfl  of  fluid  motioD,  the  suliition  of  sucli  a  problem,  or  even 
simplest  cases  of  it,  is  utteiiy  and  hopelessly  im]>ossible.     Y< 
Nature  etlected  the  solution  long  ago  in  an  infinity  of  ways, 
of  divers  fi>rms  innunieiublej  «[art  thmugh  the  waters  withoi 
noise  or  commotitui,  and  dii-ect  their  c«5ur»es  with  tin  ease 
rajiidity — and  the  sea  birik  bi^'tLst  the  waves  \vith  a  stability 
l>uoyancy — wliich  human  cnift  cannot  rival.    Nature  then 
us  that  our  etforis  fail  bec^iuse  they  ai'e  inadequate,  not 
they  an?  directeti  to  unattainable  object**. 

To  ascertain  why  the  ilesiilerata  of  practical  mcchaoics 
unattained  is  obviously  t!ic  first  step  t^J  wards  devising  new 
for  their  attjiiumcnt~or  at  least,  t<j wants  estitmiting  the  pi 
lity  of  theii*  attainjueut.      Let  us  then  see  fii-st  what  kind 
jid vantage  science  has  ahvj^juiy  ;tfl"orded  to  the  pnictical 
and  mecjiauic     Mecbanicjd  science  consists  of  two  distinct 
— exi)erimeuta!  laws,  an*!  methoiis  of  upplriinr  tli»Mit  «1edi 
The  exj>erinientid  laws  ai'e  inferreii  fn.>m  a  n  F  oi 

results  by  a  pi-ooess  of  induction  wliich  eliim 
repugnant  to  the  oouditioaa  uu^aunied    For  instauoe,  the 
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]ftV9  cif  eqntirbnum  one)  motton  are  emcnttally  founded  on  simple 
priuciplea  respectiDg  action  and  reaction  inferred  from  experi- 
tnent,  but  not  actually  obtained  fi-om  it,  because  nature  presents 
no  example  of  complete  rigidity  aud  or.>mplete  etpiilibriuni*  The«e 
principles  are  ao  simple  aa  to  appear  mere  truisiuK,  and  yet  h«j 
fertile  that  on  them  are  based  those  mn^uificent  syetema  of  inves- 
tigation—Statics and  DynaitiitiH.  But  the  fertility  of  tbe«e  prin- 
Ctplea,  great  as  it  ia,  is  not  unliniit^Hl^  and  iiit>reover  they  are 
imerreil,  ii»  we  have  said,  by  the  abstraftit>n  r>f  vai-ious  extQineous 
circunistfincea.  Conaequently,  the  aj'stems  of  Statics  and  Dyna- 
mics are  limited  two  ways — mt,  they  may  require  the  abatrac- 
tion  of  eircuni stances  too  important  to  \ye  negligible;  secondly, 
eTcii  with  all  the  aaaiatanee  which  such  abwtraction  affords,  these 
gyatema  may  be  insnfflcient  for  the  solution  of  complicated  pro- 
Dieniis- 

Now,  both  these  cases  occur  in  practical  mechanics.  It  is  con- 
tinually requiaite,  on  the  one  hand,  U)  consider  molecular  forces 
and  disphicemeiit^j  which  Statics  and  Bynaniiea  originally  ne- 
glect-e*];  on  the  other  hand,  it  is  requisite  to  investigate  the 
operation  of  forcea  of  wliich  the  numl>er  alone  affonlH  an  iii- 
BUperable  difficulty  t^»  their  investigation,  by  the  fundamental 
pnnciples)  of  mechanics.  What  cii)urse,  then,  i«  open  for  the 
remedy  of  the  deticienciea  in  question  I  Clearly  the  extension  of 
the  science  mn»t  depend  on  the  establish iug  new  experimental 
lawB,  or  the  impn^^vement  of  tlie  methods  of  applying  them. 
The  latter  taak  oelongs  to  the  mathematician ;  it  ia  the  former 
which  Wlongs  to  the  experimental  pbiloaojjher,  and  with  wliich 
we  are  here  chiefly  concerned — for  liei'e,  aa  we  appri?heudj  ia  the 
great  defect  in  our  efforts  t/)  advance  met-hanical  science. 

Ja  there  not,  then,  it  will  be  aaked,  HutHeient  ^eal  for  experi- 
mental research?  There  ia  doubtleaa  much  zeal^  but  it  is  not 
guided  by  adequate  knowledge.  Mechanical  experiments  are 
almost  nniversaily  made  to  teat  directly  the  value  of  some  inven- 
tion, or  to  ascertain  the  jiowers  of  some  machine,  matfrial,  or 
stmcture — rarely  to  obtain  mductive  lawa.  The  Lmf»atience  of 
the  experimenters  ia  not  satisfied  except  by  direct  reimlU;  the  far 
more  fruitful  knowledge,  for  want  of  which  mechanical  science 
stands  stUl*  he  deapisea  a.s  abstract,  and  not  j>raetical. 

This  explanation,  if  CJDrrect,  ia  ouit^  sntbrient  to  accoimt  for 
the  slow  progress  of  mechanical  acieuce.  Tbe  view  we  take  of 
the  question  oefore  ns  is  this:  that  the  very  knowledge  which  is 
peally  wanted,  experiment^'ra  almost  univei-sally  neglect  tm  value- 
less; and  the  reas4:jn  why  they  neglect  it  is,  be«inae  the  uae  of  it 
b  in*lirect,  and  they  have  uot  the  scieutific  knowledge  which 
wonld  enable  them  to  percei\'Te  ita  use  and  value.  Aa  tliiii 
matter  is  one  of  im|K>rtatice,  let  us  endejivour  to  illustrate  our 
meaning  by  reference  to  an  exajnjfle^  Tbe  strength  of  a  beam 
depends  of  ct>ur8e  on  its  elastic  Ibrces,  and  these  are  of  several 
kinds.  There  is  the  lineju-  elasticity,  re.Histing  change  of  figure 
by  longitudinal  extension  or  compression;  elasticity  of  rigiaity, 
resisting  chauge  of  figure  by  ttirsion  or  tangential  displacement - 
cabical  elasticity,  which  resists  change  of  volume  by  Increaae  or 
diminution  of  density.  Now  the  knowledge  of  the  relations  of  these 
elastic  forces  to  each  other^  and  to  the  diaplac^-ments  by  which 
they  are  accompanied,  is  precisely  the  desideratum,  at  this  time, 
for  the  completion  of  the  science  of  the  strength  of  materials. 
This  knowledge,  alas!  is  also  precisely  that  which,  in  exi>erimeBts 
Upon  the  strength  of  materials,  is  most  generally  avoided.  We 
have  volumes  ml  of  details  of  direct  experimenU  ]^»erfoi-med  by 
bemiing  or  stretching  roda  till  they  break;  and  the  information 
10  gained  is  valued  as  pntctical  becatiJBe  it  is  direct.  But  the 
more  potent  machinerj'  of  investigation,  bpr  seeking  for  laws 
first  and  apjdying  them  afterwards,  is  diacanled  because  it 
opemt^  imurecUy,  Were  the  experiment«  on  extension  or 
deflection  of  ii'on  multiplied  to  tea  times  their  present  number, 
they  would  afford  no  aid  for  computing  thf  xtrmnn  of  torsion  of 
the  vertical  tide*  of  such  a  Mirtteture  as  the  Menui  tube.  At 
prwient,  the  absence  of  knowledge  on  that  subject  is  almost 
cooiiilete. 

The  pn>verbial  principle,  that  tbe  shortest  roaii  is  oflen  the 
longest  way  about,  is  amply  illustratetl  with  i-espe<;t  to  mechanical 
wdenct  iu  many  other  cases.  For  inatjtncej  the  investigations  of 
the  eflR!cta  of  screw-pn^niellers  areas  crude  and  undigested  as  they 
car  *  — -'"  ^Ti reived  to  l>e.  Tlie  proj»er  course  in  this,  as  in 
f\'  1  investigations,  would  be,  that  the  experiineDter 

a:  M  ,  i..st  should   co-ftperate^ — each   communicating  the 

d  of  his  knowledge   t<:)  the  other.      But  this  kind  of 

Cij  ,^_,„-.uu  ia  rarely  attempted:  conseqaently  the  exjierimenter 
pUTBuea  A  eoune  of  experiment  which  from  ita  very  nature  is 


iniermmahie^ — heaps  together  facts  either  altogether  barren^  or 
else  fniitfnl  of  mischief  only,  because  they  atiggest  hazardous 
generalisations;  while  the  theorist  gives  up  in  despair  the  solu- 
tion of  problems  of  immense  pnicticjil  importance,  and  wastes  his 
atrength  on  mere  mathematical  puzzles. 

We  cannot  help  thinking  that  the  evils  here  insisted  on  u  tlie 
true  causes  of  the  slow  progress  of  the  philosophy  of  engineering 
might  be  remedie<l  in  a  gi^at  mc^asure  hy  tne  influence  of  the 
valuable  Societies  who»e  piu-pose  it  is  to  pn^mote  the  a*lvanee- 
ment  of  mechanical  art  and  science.  It  is  difficult  to  imagine  a 
more  admirable  field  for  the  ilLntplay  f>f  the  utility  t>f  thane 
Societies,  than  that  which  they  would  occupy  by  encouraging  the 
purauit  of  theoreticjil  and  experimental  iuvestigjitions  by  tlit* 
method  of  the  division  of  labour.  There  are  many  able  mathema- 
ticians who  would  readily  adtlress  themselves  to  the  solution  of 
questions  respecting  which  eveiy  practical  engineer  feels  the 
necessity  for  mod'e  knowledge,  provideti  that  the  requisite  expe- 
rimeotitj  data  were  furniahwh  On  tlie  ot^er  hand,  many 
engineera  and  mechaniciiins,  who  now  exhaust  their  energy  in 
most  unproductive  ex iiei'i mental  inveati^'ationfi,  wniild  ghully 
address  tliemselvea  to  tne  task  of  furnish mg  such  data  were  the 
vfiltie  of  them  prtqierly  explainetJ.  At  present,  it  is  the  pmctict* 
of  the  Societies  in  question  to  encourage  in v eat igjitio us  ha^'ing 
immeiiiate  and  direct  results.  Tins  course  is  the  most  attractive, 
but  we  doubt  whether  it  lie  the  most  provitlent  or  effect md.  It 
indicates  a  deference  to  the  imiwitience  of  thoae  who  are  unwilling 
to  follow  the  devious  paths  by  which  scientific  knowledge  ia  moat 
frequently  t>btained,  or  t^)  tlie  distrust  of  those  who  are  ignonmt 
of  the  enormous  powera  of  mathematical  investigation.  By  the 
powers  of  mathematics,  difficulties  have  been  overcome  of  which 
the  vastnewj  is  not  to  be  oompi'ehended  without  long  study,  and 
resttlta  attuiae*!  which  had  else  beeji  unimagiimbK — the  depths 
of  the  heaveiiB  measured^  the  myria4ls  of  whirling  ortje  wuich 
rush  through  sptce  with  far  swnfter  tliau  eaglets  flight,  mar- 
shniled  in  prescrilrjetl  c«iursefl;  tlie  mt»Kt  <x»nn>lex  motions  and 
pert mba tion  of  the  heavenlv  bodies  investigated  and  predicted! 
with  nnfiuling  aceunicy;  the  marvellous  phenomemi  of  light 
explained  by  processes  of  extniordimiry  refinement. 

Tlic  methcHls  of  investigation  by  which  such  magnificent 
results  have  been  obtaineil  have  pi*oceeded  univei-sall}"  on  thost' 
principles  of  oo-oj>enition  and  division  of  labour,  hei"e  insisted  I 
iipou  as  the  m'JSt  etfective  for  the  extension  of  mechmiicjil  scienct*. 
Familiarity  with  the  disc^nveries  of  Newton  Ikis  not  alwited  the 
ast4>aishnient  at  his  nutrveliouM  i>r>wers  of  peneti-ating  the  secrets 
of  nature.  Yet  even  the  iuteOcctual  t«>wers  of  Newton  woiUd 
have  been  baffled  by  the  dilhciilties  in  liis  path,  unless  way-marks 
had  been  pi^viously  placed  iu  that  path  by  the  hands  of  the 
experimental  philosopher.  How  many  long  years  of  iinwearieil 
toil  (lid  it  coat  Kepler  to  achieve  for  himaelf  the  glorious  title  of 
Newton's  precursor  I  The  laws  of  the  movement  of  the  pkuietn 
altout  the  sun,  known  as  Kepier^s  LawSf  were  de<luced  by  that 
indeliitigable  astronomer  by  olwervation  alone,  and  often -i-epwited, 
often-disappointed,  attempts  by  i-educe  his  resultii  to  it«gu!ar  lawa. 
In  these  ilisectveriea  he  was  aide^l  by  no  mechanicid  principles:  he 
contented  himself  with  observing  and  sys tenia ti«ing,  \^ithout 
attempting  to  theorise.  Nor  was  the  full  importance  uf  his  di^ 
coverie-H  perceived  until  Newton  applietl  them  to  detenniue  the 
force  which  keeps  each  planet  in  its  orbit^  and  denionstnited  that 
the  law  of  gravitation,  which  indicateii  the  direction  of  ejich  such 
fon.'e  and  the  variation  of  its  intensity,  is  the  necessary  conse- 
quence of  Kepler*3  Lawa  In  like  manner  the  path  of  the  mathe- 
matical investigator  of  the  phenomena  of  light  was  smoothed  hv 
a  long  course  ofanteoedent  expniiimenta.     Many  of  the  mechanicid 

Sroblems  of  which  the  engineer  now  vainly  desires  the  solution, 
iflicnlt  iiA  they  are,  cjin  hanlly  be  consiilered  so  difficult  H»  tlioM* 
optical  and  sistronomiad  problems  which  have  been  successfully 
solved  by  the  course  of  mvestigtition  just  jx^inted  out;  and  we 
cannot  reasonably  doubt  that  the  same  success  would  iittcnti 
impiirics  respecting  practical  mechanics,  if  the  like  methoti  of 
systematic  investigation  were  substituted  for  thu  imuiethodic  and 
desultory  inquiries  by  which,  at  present,  mechanical  investiga- 
tions &re  almost  universally  characterised. 

Beside  the  metho<ls  already  pointed  out  for  promoting  tht 
advance  of  mechanical  science,  there  is  another,  to  which  our 
limits  permit  only  a  very  brief  allusion.  The  conclusions  of 
mathemtitics  iim  often  far  more  exact  than  practice  re<|uires,  and 
tliat  very  exactness  necessitJiteHthe  use  of  excessively  cnmplicate<l 
fonmdie.  In  the  pi^sent  state  of  knowledge,  science  would,  we 
submit^  be  oilen  more  usefully  employed  in  determining  retath'r 
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than  abitoltite  results;  tLat  is,  in  comparing  the  efficacy  of  difltireiit 
mrnles  iif  coiisti'ucting,  than  in  deienmtnng  poftillve  rules  for 
calculating  the  powers  nf  fiarticulai*  macliinesi  and  the  streiigth 
and  stjibility  of  particular  sfcructures,  Where»  however,  auch 
caiculatitJiLH  are  rc<|uirwl,  it  would  be  deaimble  thjit  att^ntifin 
should  b«  more  frequently  directed  to  ascertaining  ftujienor  atui 
inferior  iimit*^  \^ith bi  which  the  renults  mujit  lie.  We  ai'e  juati- 
tted  by  experience,  and  a  knuwledge  of  the  impedect  ettite  of 
mechiudcal  scieuee,  in  ecniclu<lirig,  that  what  it  a]Ji)Hi-t?ntly  lomt  in 
pi^ciaion  by  such  a  course  of  investigation,  would  be  far  more 
than  compenaatetl  for  by  inci-eaaed  security  of  the  accuracy  of 
the  c<^^>riclusiou8  ao  obta,ined. 

It  is  time  however  to  tnni  from  these  topics,  important  us  they 
are,  to  the  cousi deration  of  the  workB  of  which  the  titles  are 
appende<.l  at  the  commencement  of  the  present  article^  We  have 
ciiosen  these  two  works  fftr  notice  heT-e,  because  they  are  aa  excel- 
lent examples  aa  could  have  been  well  aelecte<l  of  the  effi^rts  of  the 
theoretical  and  the  pnicticad  philosopher,  to  facilitate  the  acqni- 
sitiou  of  knowlmlge  of  their  respective  subjects.  Mr.  T'xlhonter'a 
work  IS  intended  as  a  manual  of  the  mathematical  priociplea  of 
statical  science,  and  is  chai-acterised  by  that  clearness  of  eiiinicia- 
tion  and  precision  of  demonstration  which  constitute  the  re-iil  aida 
of  the  student  of  any  exact  science.  Comnumciug  with  a  per- 
ftpicuous  explanation  of  the  funrhimeutal  principles  of  mechaniea, 
hejn'oeee<ls  to  discuss  successively  the  law>i  of  the  composition 
ana  equilibrium  of  forces  acting  nr>ou  particles  and  upon  rigitl 
bodies,  to  investigate  the  aualvticiu  theoi'enis  respecting  centres 
of  gravity,  the  eJfects  of  Himpie  machines,  the  laws  ^if  fiiction, 
the  equilibrium  of  catenaries,  the  laws  of  attraction,  and  the 
pi'inciple  of  Virtual  Velocities.  To  each  chapter,  by  a  useful 
amingement,  are  apj>ended  numerous  intereatmg  examples  for 
the  self^xamination  of  the  student.  The  demcmstmtion  of  the 
Parallelogram  of  Forces  mlopted  by  Mr,  Todhunter  is  that  of 
Duchayla,  w^hich  proc<^eds  on  tlie  assumption  of  the  law  of  trana- 
raissibility  of  statical  force  ia  bodies  at  rest.  The  laws  of  the 
equilibrium  of  a  paint  ought  however,  we  apprehend^  to  be  inde- 
peiideut  of  all  experimental  results,  and  Ui  be  deducible  solely 
trom  geometrical  considenitirMm  and  the  definition  of  the  measure 
of  forces,  I)iichayla's  proof  is  oj>eu  to  the  objection  that  it 
importa  an  extraneous  ei>nsideni.tion — molecuhir  action — ^into  the 
demonstration  of  a  principle  which  intrinsicjilly  has  no  depend- 
ence on  molecular  action.  We  peiveive,  also,  that  T*agrange*s 
pi"oof  of  tlie  principle  of  Virtual  Velocities  ia  inserted,  rfow,  it 
appears  a  bold  assertion,  but  it  is  indubitably  a  cr>rrect  one,  that 
Ijagrange^s  |nix>f  is  essentially  vicious.  His  statement  (p.  30S), 
"since  the  weight  always  t^nds  to  descend,  if  there  were  anif  dis- 
placement  of  the  system  which  would  alkw  it  to  descend,  it 
would  neoessarily  descen<l,"  is,  we  apprehend,  simply  imtrue,  for 
it  neglects  the  cvise  in  which  the  w^eiglit  is  in  its  highest  pi>sition 
— that  of  unstable  e<:juiHbrium,  It  is  true,  that  cttmpared  with 
any  indefinitciy  *im«/^  displacement  of  the  system  troni  that  posi- 
tion, the  disphict^ment  of  the  w^eight  may  be  considered  to  be 
ultimately  zero;  but  this  is  not  what  Lagrange  asserts^  nor  has 
it  ever  been  .^howii  t<j  be  a  cctnsequeuce  of  his  axiom  respecting 
the  tendency  of  the  weight  to  descend. 

It  issometunes  aupiwsed  that  the  principle  of  Virtual  Vekicities 
hna  not  been  yet  thoroughly  proved.  This  we  apprehend  to  be  a 
tuistake.  The  indistinctness  in  the  ordinary  pi^oofs  often  arises 
from  the  geometrical  and  the  mechanical  jmrta  of  the  principle 
not  being  kept  distinctly  separate.  Notbmg  cfm  be  nioi*e  clear 
iind  precise  than  the  proof  Mr.  Tod  hunter  gi^^s:  his  sepira- 
tion  of  the  mechanics  from  the  geom^^ti*)'  of  this  subject,  and  his 
treatnient  of  these  two  bi-ancbes  of  it  are  among  tlie  ha[>pie.st  of 
his  eiforts.  We  however  venture  to  suggest,  that  a  proof  of  tlie 
geometrical  princijile  enunciated  and  assumed  in  Art.  25:2,  wonld 
have  added  somewhat  to  the  elucidtttion  of  the  subject.  One  of 
the  most  satisfactory  evidences  of  the  iulvancement  of  ethication 
at  Cambridge  is  the  recent  improvement  of  the  University  chiss- 
books.  The  perspicuous  language,  rigorf>ua  investigation,  eou- 
acientioua  scmtiny  of  tliffieulties,  and  method ii.mlti'ealment  which 
cliaracterise  Mr,  Todhunter's  works,  entitle  him  to  a  large  share 
of  the  honour  of  that  improvement. 

The  *  Treatise  on  the  St>eam-Engine  for  I*ractical  Men,*  by 
Measra.  Hann  and  Gener,  procee<lsou  the  somewhat  novel  method 
of  applying  i-uh^s  first  and  demonstmting  '  them  afterwards. 
In  tlie  tii-st  pait  of  the  work  rules  ai'e  given  fi»r  calculating  the 
w<irk  done  by  steam;  the  vehxntv  «jf  the  piston  of  a  steam-engine; 
its  resiatanoes,  duty,  and  rate  of  evapoKitiou;  the  pi-o^ier  dinieu- 


ftions  of  the  different  parts  of  the  "parallel  motioii,*'  oonn^eliog- 
ro<J,  fly-wheel,  and  the  slide  and  ecoeutric  levers;  the  mechaaioftl 
effect*  of  the  liatety- valve,  crank,  governor,   indicator,    piiddlff- 
wheels,  0crew-y)rofM?llers,   &c.      The  second   pail  of  ' ' 
(X>ntaina  tlie  theoi-etical  iuveiitigation  of  the  rules  ex 
the  first  pai't.     The  authors  condemn,  as  liable  to  ot< 
fusion,  the  method  uf  giving  the  rules  and  the  reaaon 
together;  yet  the  didiculty  ai'ising  from  this  metho<i  s' 
merely  typographic4vl.     We  should  Im*  inclined  to  thi  i 

the  rulejA  were  j^retkced  by  the  investigations  fnnu  \\ 
are  deducedi  the  i)i*actitioner  Mtaild   be  assisted  in  apj 
theii"  import  and  estimating  their  value.    Tliis  is  howes . .    -  -:     ^ 
matter  of  ojjiuiou,  and  not  one  of  much  importance.     The  rules 
are  very  distinct  and  clear,  and  well  elucidated  by  uuuj*m     .1 
examples,  so  that  for  their  comprehension  little  more  is  re*  > 
than  a  knowledge  of  arithmetic.      Carefully,  however,  *«- 
rules  3ire  selected,  it  may  be  questioned  whether  in  one  or  two 
instances  they  do  not  att-empt  more  than  the  pie-^ent  stat**  of 
mechiLuical  science  warrjiiits.     For  instance,  the  1 1  -s 

rule  for  computing  the  centre  of  pressure  on  |i  i 

motion,  seems  a  rather  precipitate,^  ntep,  considerm^g  tli^'  d«>uot» 
and  tlhhcultiea  in  wldch  the  laws  of  fluid  motion  are  involved. 
The  rule  depends  on  an  investigation  by  Mr.  Barlow,  which  is 
given  at  page  146,  and  iafonndctron  **  several  exj>eriments,*'  from 
which  he  concludes  that  the  resistance  at  any  jxnnt  of  a  [»?t  ^  lU- 
varies  in  slight  immersions  as  the  cube,  and  in  deep  u- 
sions  as  the  i'5  power  nearly  of  the  distance  fn*m  the  **iul.^^^ 
circle,*'  We  cannot  undertake  to  affiim  that  this  genernliaa' 
tion  is  erroneous,  but  we  should  certainly,  before  assenting  to  it| 
require  to  know  the  number  of  the  expeiimenta  and  the  drouEi* 
st'uices  of  them. 

It  is  ver)'  desirable,  that  in  stating  the  bare  results  of  a  science 
for  the  use  of  those  who  ai*e  not  supposed  to  be  cnpablr*  •^f 
examii^ng  ior  tliemselvea   the  evidence  on  which  tb< 
certain  and  the  merely  probable  i-esult**  should  be  Ciii 
tingiiislied.     Mr.  Hanti  is  too  well  versed  in  mechaniuU  ^ 
to  dispute  the  importance  of  such  a  distinction,  and  tht 
with  which  he   has  selected   his  ruJes  lietttkens  Ids  knowi»'<i^c 
of  the  numerous  errors  committed  in  existing  treatises  on  the 
steam-engine.      He    haa    avoided    the  conmiou  faOacies  whieb 
abs>UHd  in  such  ti'catisea  respecting  the  rel'ition  of  the  evapor- 
ation of  the  boiler  to  the  work  performed  by   the  jiiston,   and 
giv^es  a  very  lucid  and  satisfactory  account   of   the   n>al  duty 
of  steam-engines.     The  pei'spicuous  statement  of  the  thermal  and 
mechanicid   properties  of  steam,    and    the   numerous   practical 
suggestions   which  ai'e   intei-spersed  throughout  tlie  work,  add 
much    to  it«  vidue    ami    interest,    and   concur  with    ita   other 
merits  to  render  it  a  very  uscfid  guide  for  the  practical  engiji*  rr 
It  is  but  fair  to  mid,  however,  that  Mr.  Hann   speaks  in 
ilattt?riug  t<n"ms  of  this  Journal^  and  certain  scientific  ooli 
tioas  to  former  vitlumes  of  it,  that  we  may  perhaps  have  Ldli^ 
int<>  an  enor  which  we  wished  particularly  to  avoid — that   of 
retnraiug  ci)mpliments. 


SYMBOLISM    IN   ART. 

Sir — In  the  review  of  my  little  work  on  Symbolism,  in  the  Wt 
numl>er  of  your  t/ounid/,  it  was  saidtimt,  for  a  definition,  **5Ir. 
W^hite  aiq>eals  rmly  to  one  of  his  c^osectarians,  who  is  evidently 
regaixleif  by  him  as  an  infallible  authority,*^  and  ^hid  '*fhe 
canonist  appealed  t<i   has  been   pleased  to  define  Sysi  -^ 

*  the  having  something  iji  common  with  another  by  i  ^i- 

tire  quality.*'*  Now  this  being  the  definition  given  by  Joiu^isus, 
I  would  ventm'e  to  ask  in  what  wmj  I  run  to  l>e  consideixnl  aa  his 
"  co-sec tariiiu"?  Not  that  there  is  ;inything  to  be  ashianed  of 
either  in  having  one's  name  associated  ^itu  that  of  the  great 
etymologist,  or  m  my  luiving  apfiealeil  to  snch  an  authority; — 
liut,  as  very  much  of  an  m'gument  depends  upon  the  correctneaa 
of  deSnitiona,  and  your  readers  have  been  led  ti  supi>o^  '  Ms 
one  \\'ii»  taken  (aa  beat  answering  my  purpoae)  from  a  ^i 

or  *' party"  source,  their  minds  ought,  mjiifi^|e  both  t^^  m^  oi  .iiid 
myself,  ti:>  be  disid^nsed  of  the  idea.  And  aiyour  Reviewer  con- 
siders** the  question  of  Symbolism  in  Art  to  be  inter^^stiug  to 
artist-*,"  he  must  be  ghid  to  see  such  an  eiTor,  if  iuadverU^Uy 
fallen  into,  corrected  by  an  insertion  of  this  letter  in  your  next 
number. 

39,  GrfM  MarlhotQugh-ntreri,  A^illiam  White. 

March  7,  16:>4, 
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BAILBOAB  DRAWBRroOE   AND   SWITCH   SAFETY 

TELEGRAPH. 

C.  McRba,  Inventor,  PluliMlelpLta,  U,  S  * 

7%«   CommiiU>fi  on  Scietiee  nnrf  fhf*  Art*^  af  the  Frnnktin  In^tituU 
{U.  SX   to  whom   tPtM  r  r  t*,tnmhmiion^  a  '^'- Railroad 

Drawbridffennd  Sititi^h.s  ,  rajih^'^  invented  hy  C.  McR^a, 

^f  PhUndtiptiia^  — KEroiir: 

That  in  th'w  contrivance  an  electrical  oturent  is  arrtmg^  so 
an  to  be  eji">a6ci  wliHi  the  dmwbnitgi?  or  a^vitch  ia  in  V^'^JX^^  l^si- 
tion^  fin«i  X*^  be  broken  when  thi-i  ia  not  the  em*e.  Trie  wir<i 
tenninfttes  in  a  nil  cArefiilly  iiisukted  from  the  rwst  of  the  trjR'k^ 
and  !%t  Pitch  a  diHtiiiiee  from  the  bridge  as  to  allow  ample  room 
fnr  r  the  ti'tiin  of  ^         '      vren  them.    The  next  niiJ  to 

t)i  m\  of  is  also  i:  <»ni  the  track,  and  connected 

^s  '  n  I  plnu-s  Mi.  U3^'  cirt^ittt.     On  the  locomotive 

i>  igoet  of  the  *>rdinar\'  constniction,  whos^ 

ker^ I M  t  I  ii.iwi>  ui'  v%v>rk9  of  an  alamii  w)  that  the  Ijell,  Rtopf>e<1 
whue  the  keej^er  \^  not  attracted  by  the  magnet,  in  released  and 
~owe<l  to  ring  the  moment  that  this  attraction  takes  nlaee. 
le  wire  of  the  coil  terminfitew  iu  metallic  couuectif»n  with  the 
lit  nnrt  hinder  axlc8  of  the  huiiomotive.  And  it  i^ill  1^  easily 
gi^r  ken  the   h'>eomoti\"e  reaches  Hucb  a  i>oint  that  the 

f^!!  ure  on  one  of  the  insuhited  mils,  an<]  the  hind  wheelrt 

oa  the  other,  the  electric  crnnut  (j>rovIde«l  the  drawbridge  ia 
dosetl)  i«  eompletal  thi*ongh  the  magnet^  and  the  bell  rings, 
*'  licftting  that  it  ia  safe  to  ptYx^^l;  hut  if  the  tlniwbridge  or 
teh  y  i^fwfu,  the  VieU  will  not  ring,  for  the  electric  circuit  is 
fir^  *ud  the  conduct«)r  id  warned  to  stop  or  to  proceed 

I'hc  mtans  proposed  for  obtaining  this  importaiit  end  aru 
rimpK  and  not  expensive,  and  the  idea  is  certainly  a  very 
11).  Tie;  and  it  will  be  observ'ed  that  the  reanft  of  any 

f-j  i,.^  apmmtus  ia  simply  to  excite  the  caiitioiianeaB  cit 

tbi^  i-i»ij-iiiei4T.  Tills  safety  m^al  cannot  be  p,y^u  unless  every 
titiug  is  in  onler,  ThiH  constitnteM,  in  the  opniion  of  the  Com- 
mittwf,  the  very  great  merit  <*f  the  eoQtrivance,  In  practice,  the 
diffionltiea  which  angge^t  tliemselves,  vnX\  be  in  perfectly  insu- 
lating the  raiis,  espeinnllv  in  li>w  sitnations,  and  in  very  wet  or 
icy  weather;  antl,  secondly,  in  arninging  the  extremities  of  the 
magnetic  lkW  m  that  tht?  current  from  the  wii-e  ynXi  mas  through 
tbem.  Thet^  can  l^e  little  dunbt  that  the  greaw  <>n  tlie  welloOed 
axle  uf  a  locomotive  will  prevent  the  ^mssage  of  an  electn*.^  ciir- 
rtsut  of  sTich  feeble  inteuf^ity,  and  if  it  did  not,  it  wonld  yoiSB 
tlir<:>ngb  the  jkedestjils  and  iron  work  of  the  engine  t^i  the  other 
axle,  and  thns  escajie  the  magnetic  circuit.  But  the  avoidance 
of  thin  nbiection  will  probably  be  easy;  and  the  simplicity  of  the 
ii|,  ltd  iini>ortanre  of  the  reault  to  l>e  ohta.iued,  theiieby 

Y*  tbe  invention  to  a  pi'actical  trial .+ 

;\ir.  ^ipfveji  haii  also  proposed  a  moditication  of  the  apputmtna 
for  avoiding  the  colikion  of  trains  on  a  single-trau-'k  rf«ul  At 
the  turn-out  at  each  extremity  of  the  part  of  the  track  on  which 
the  trains  may  meet»  the  insulatoil  rails  are  y«repired  as  before, 
Imt  at  each  point  the  line  is  provided  with  a  "circuit  changer/' 
as  ftbown  iu  the  accompanying  engraving;  the  Imttery  has  a 
double  circuit,  each  including  one  of  these  circuit  changers. 
The  onlinnry  position  of  the  circuit  changer  \a  .^nch  that  the 
current  U>  which  it  belongs  is  interrnptt>d.    Now,  the  crmdnctor 

tUe  train  who  first  arrives  at  one  end  of  the  prejiaretl  track, 
_^_,fftj  the  cii*cnit  changer  by  a  aimnle  motion,  and  thtm  pfiaj^en 
a  current  from  the  distant  station  through  his  ma^et,  and  the 
rini^n«r  ^f  the  V«ll  indicates  that  !ie  may  proceed  in  eafety.  In 
pr  ^  he  leaves  the  circuit  changer  in  it«  new  pisifcions  by 

^'\  rcuit  at  the  end  U  broken.     If,  now,  while  he  ia  on 

tl,  I  ground,  the  other  tmin  arrive>^,  and  the  conduct^^r 

gl:  laJifier  at  that  end,  he  ciin  get  no  circuit,  and,  cc^nae- 

quen;iv,  [iis  bell  is  silent;  for  it  Mill  be  seen  by  the  engmviug 
tliat  the  current  muflt  cr^rae  from  the  far  station,  and  tliat  has 
been  thrown  out  by  the  first  train  in  pa^iing;  he  mu-^t  thei*efore 
wait.  As  the  trains  paw  otf  the  ground  they  must  stop  to 
rea^ijnst  the  ctrcnit  changf^n*  in  their  first  i>o«ttiona.     It  will  be 
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seen  here  again,  that  any  failure  of  the  apparatus,  or  negligence 
in  its  adjastment,  can  only  produce  delay,  and  that,  provided  the 
fir^t  conductor  performs  his  duty,  a  collision  is  imi^osaible.  These 
changes  may,  it  is  manifes^  be  eaaily  made  by  the  looomotivc 
itself  if  that  be  deemed  desirabk. 

By  ortier  of  the  Committee, 
Phitaddphia^  Octotter  lolA,  1853.         W.  Hamilton,  Actuarif. 

Detcripthn  by  the  InvmUor, 
Tlie  mode  of  arrangement  is,  to  extend  a  wire  from  a  bafctety 
acrtjfiii  the  drawbridge,  to  a  safe  diatiuice  on  each  side,  and  thflire 
cotiiiect  to  an  insvdat^l  rail  in  the  track.  When  a  train  of  can 
appr*«4ches  the  bridge  frtsm  either  t«ide,  bo  that  the  wheels  t^,  ip, 
fig.  1,  touch  the  track  a,  a,  at  opposite  aiders  of  the  insulation  i, 
if  the  draw  is  closed,  a  circuit  will  be  cc»mpleteti;  «,  «,  are  the 
wires  which  extend  £n^m  the  batterv  and  connect  with  the  track; 
c»  r,  are  wires  which  connect  tlie  circuit  from  the  wheels  to  the 
electro-magnet  w.  When  a  circuit  is  formed,  the  armature  x, 
Fio.  I.  Fro.  8. 
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will  be  so  attrac?ted  as  to  release  the  hammer  y^  which  will  be 
acte*l  upon  by  the  iqiring  m,  so  as  to  strike  the  l>ell  B.  The 
shaft  to  which  the  hammer  is  fastenetl  carries  with  it  the  hand  «, 
as  seen  ui>on  the  in  lex  in  tig,  2,  m  that  when  the  circuit  is  closeil 
the  hand  will  ptiint  to  **0  K."  When  the  circuit  is  broken  the 
armature  will  fall  into  its  former  position  by  aid  of  the  spiral 
spring  *,  when  the  hand  of  the  index  ia  to  be  turned  Ivick  to 
"Setf  by  which  the  instrument  is  adjusted  for  use.  If  the  draw 
erf  the  bridge  be  open  when  a  train  apijroachcs  itj  the  circuit  will 
not  be  completed  m  consequence  of  the  separation  of  the  wire  at 
the  draw;  therefore,  the  bell  cannot  ring,  and  the  hand  on  the 
index  will  remain  pointing  t^'^  the  word  *^  Set.^  The  same  plan 
of  galvanic  connections,  as  also  the  sume  instrument,  are  api>li- 
cable  to  the  prevention  of  accidents  at  railroail  switches;  as  by 
the  displacing  of  a  smntch,  the  same  efl'ect  may  be  pn>duced  upon 
the  galvanic  circuit  Jts  by  the  opening  of  a  drawbritlge,  Br 
means  of  a  different  phui  of  oonnections,  the  same  ap])aratus  msJy 
be  used  for  the  purpose  of  inilicating  t^  persons  on  l)oard  of  ont* 
train  as  to  whetlier  an  approaching  train  naa  passed  a  given  point 
of  the  road  or  not.  Figiires  3  *'ind  4  represent  prepared  jdaoca 
in  the  track,  aa  seem  m  ti^.  1 ;  ^,  is  the  ground  wire  leading  from 
the  track  on  one  stde  of  the  inmdation  i;  #,  is  a  wire  which  is 
attached  Ui  the  tnick,  opposite  the  ^niiund  wire,  and  which  forms 
mrt  of  the  main  line;  when  the  circidt  changer  f,  is  removeii 
mm  the  battery  wire  b,  and  phiced  so  as  to  oonuect  it  with  the 
wire  M,  which  extends  to  the  next  tium-out. 

On  the  arrival  of  a  train  at  one  of  the  prepared  pUces,  by 
shifting  the  circuit  changer  f,  from  the  point  where  it  connecta 
wiUi  the  luittery  wire  ft,  so  as  to  connect  with  the  wire  *,  a  cur- 
rent will  be  passed  through  the  magnet  upon  tlie  ntr  from  the 
Uattery  at  trie  distant  station,  causing  the  bell  to  nw^j  which 
indicates  that  they  can  pn»eeed  iu  SJifety.  Tlie  circuit  clianger  ia 
to  be  left  in  its  new  pL«iUou,  so  tliat  when  the  approaching  train 
arri^-es  at  the  next  tura-out,  no  circuit  can  be  obtained,  which 
intlicates  tiiat  said  train  must  wait.  As  the  trains  imjm  otf  tlie 
grtiund,  the  circuit  qliangers  mui^t  be  ]d:iced  in  tiie  original 
position. 
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ON  ANCIENT  AND   MODERN  METAI^WORKINa 

AND  ORNAMENTATION; 

with  fiomk  allusion  to  the  art  of  katurb-printino.* 

By  W.  C,  Aitkbk. 

[Paper  read  at  the  Society  ofArte^  February  l(jth.] 

Before  prooeading  to  the  consideration  of  the  more  immedinte 
ptirpOBe  of  the  present  paper,  and  directing  yoiir  attention  to  the 
van 0118  gpecimena  displayed  before  you,  to  wliich  I  will,  as  occa- 
sion requires,  point  for  the  more  complete  elucidation  and  illtiH- 
t  rati  on  of  the  proceflsea  tdluded  to  in  my  paper*  may  I  crave  your 
indalgence  for  a  very  brief  sjjace  of  time  while  1  introduce  for 
your  conmdemtion  a  few  remarks  on  the  subject  of  ornament  on 
metal  work  generally.  I  am  the  more  anxiouu  t/y  do  thifl  in  onier 
to  place  before  you  in  its  true  light  the  neceasity  which  exists 
for  gratifying  the  demand  now  univerBally  made  for  articles  in 
and  on  which  omameut  is  extensively  introduced.  Tliat  this 
demand  has  its  origin  in  a  desire  for  the  beautiful,  admits  of  but 
little  doubt;  that  the  fiiculty  should  be  educated  to  desire  what  m 
correct  is,  I  think,  now  very  generally  admitted;  that  it  has  not 
hitlierto  been  so,  must  be  Laid  nither  t43  the  charge  of  those  in 
authority  over  us  than  to  ouwelves.  An  imju-oved  and  improving 
taste  is,*  however,  observable;  attributable,  doubtleas,  to  the 
increafte<l  and  increasing  circulation  of  works  treating  on  orna- 
ment as  applicable  to  the  pnxluctionB  of  the  national  iudustx-}%  to 
the  slowly  but  surely  expnanding,  extending,  and  elevating  iu^u- 
ences  of  our  schools  of  desiffu ;  to  the  exhibitions  of  manufacturing 
art  in  the  provinces ;  ana  last»  but  by  no  means  least,  to  the 
great  industrial  display  of  iH51,  which  had  its  origin  under  the 
auspices  of  the  Society  1*1  thin  whose  tlieatre  I  now  have  the 
honom-  to  aildreas  you. 

Admitting,  then,  the  existence  of  a  natural  desii*©  for  ornament, 
which  is  to  be  found  alike  in  a  civilised  and  unei^ilised  sttite  of 
society,  it  follows  as  a  natural  consequence  that  tlie  demands  of 
the  former  must  keen  pace  with  the  possession  of  the  means  to 
procure  it ;  and  tlie  character  of  the  supply  wiQ,  in  turn,  manifest 
the  capabilities  of  the  prothicer  and  his  appreciation  of  the  taate 
of  his  customers.  Exjjerience  tells  us,  however,  tlrnt,  low  bb  some 
may  be  disposed  to  consider  the  public  taste,  it  indicates  a  grow- 
ing feeding  and  tendency  in  the  nght  direction.  Those  w^ho  have 
watched  5ie  a%idity  with  which  articles  of  an  improved  character 
liave  l>«en  laid  hold  of  and  purchased,  Tvill  have  no  difficulty  in 
detecting  the  change  for  the  bett4,'r  which  hm  come  over  even  the 
srvirit  of  common  thinp.  Tlie  gaily-painted  plaster  cast  haa 
given  place  to  another,  in  which  elegance  of  form  is  more  appa- 
rent; the  crudely  formed  and  vulgarly  coloured  inantlL*^belf 
ornament  has  in  turn  been  superseded  by  the  delicate  and  beau- 
tiful Pru-isiu  stfvtuette.  We  have  now  but  few  China  services,  so 
glaringly  vulgar  in  their  decorations  as  of  old  ;  coarsely  executed 
wood -cuts,  gaudily  coloiUTeil,  are  but  seldom  now  to  be  seen  hung 
on  the  walla  of  the  dwellings  of  the  humbler  clauses.  The  jajianned 
tea-tray  wears  a  more  sober  livery ;  the  room  paper  which,  ten 
years  ago,  would  ha^^e  been  looked  upon  na  a  marvel,  w<:>uld  now 
liG  repudiated  entirely ;  almost  evejrj^  ailjcle  for  household  use, 
into  which  the  element  of  ornament  ts  introduced,  demonstrati^ 
jin  imjiroved  and  impn^ving  taate ; — it  ougbt^  therefore,  ti>  be  our 
dutv  to  consider  how  this  requirement  may  be  made  subservient 
to  tlie  cultivaticm  and  elevation  of  the  public  taste,  by  the  substi- 
tution of  superior  ornament  to  that  now  in  u«e ;  and  this  may  be 
done  to  a  great  extent  through  the  medium  of  mechanical  repro- 
ducti*  tn  with  a  largur  infusion  of  the  artist  into  the  design  to  be 
i-eprixluceil  than  hna  hitherto  been  the  case,  Tliat  such  is  not  quite 
au  im[»uasibility  I  trust  to  make  apparent  to  you  before  the  con- 
clusion of  this  j>aiH?r. 

If  in  this  dti*ection  much  more  has  been  attempted  than  haa 
been  a4L*c»>mplifthe<J»  it  i.s  oidy  an  evidence  to  my  mind  that  those 
who  have  attempted  to  do  so  have  failed  because  the  processes 
tbey  employed  were  determined  and  limited  in  their  applications 
juiil  capabiUtiea ;  and  that  they  ha*i  selected  examples  or  designs 
for  imitation  which  the  human  hand,  witli  its  varied  and  midti- 
form  movements,  aided  by  the  intelligence  of  the  human  minil, 
ctiuld  alone  accomplish.  In  reference  to  this  department  of  the 
nubiect,  it  may  be  suggested  that  it  mi^ht  be  better  to  dispense 
with  ornament  altt^ther,  or  apply  otdy  that  which  is  of  an 
excee<Ungly  high  chiss,  and  adapted  to  the  various  objects  which 
find  their  way  into  the  houses  of  the  titled  and  the  wealthy^ 


Admiring  the  labours  of  the  artist-workman  of  thf»  f^in«eaih, 
fifteenth,  and  sixteenth  centuries,  a^lmitting  the  '  r  theh* 

liandicraft,  I  well  know  that  such  ornament  as  '  lurKd, 

and  which  it  is  oontende*!  by  many  is  the  only  i'  '      !, 

could  only  be  prmiuoed  by  art-workmen  like  tli*  u  1, 

therefore,  at  a  cost  which  would  entirely  exclude  in  1  1  iulo- 
gether  from  what  is  use*!  by  the  middle  and  i')-  1^1  -L-uim*, 
tliereby  effectually  putting  a  stop  to  the  expansion  ui  UiC  id«ttl 
faculty,  and  inducing  a  puritioiical  and  non-artistic  yaakMtm 
wliich  could  not  fad,  if  aaopted,  to  retard  our  progieaa  in  r""""^ 
of  tiiste. 

It  h/is  beof>me  fashionable  to  decry  certain  kinds  of  < 
tation  in  which  mechanism  has  taken  the  part  of  hand  labour. 
Tlie  origin  of  this  may,  I  tliink,  be  traced  to  the  ever-lobe* 
lamentea  Pugiu,  who  has  been  closely  followed,  like  every  oihtr 
great  man,  by  a  train  of  disciples,  the  majority  of  w*hom,  it  is 
lust  possible,  would  scarce  have  detected  for  tliemselves  what  be 
has  pointed  out  and  maile  apparent  An  examination  of  thv 
treasuiTB  of  ai't- workmanship,  to  be  found  in  continental  col]«»c- 
tions  of  antiquities— chiefly,  however,  in  the  first  in>*titiice,  of  a 
sacred  kind  and  for  sacred  pur^wses — <liscloRed  to  him  the  ]jet^* 
liarities  which  distinguisheil  early  and  middle  age  workmanship, 
and  demonstrated  to  his  mind  certain  principles  m  omiuueut  and 
in  construction  which  have  since  become  deservedly  canani^ 
which  canons  have,  however,  Ijeen  applied  somewhat  indiecrimi- 
nately  by  his  followers.  In  doing  so,  they  seem  to  have  foi^gotteo 
or  altogether  overlooked  the  premises  upon  which  his  coucluaioDi 
were  founded,  and  that  they  have  no  parallel  in  Englazid  in  the 
present  day.  In  the  middle  ages,  what  was  de-corated?  Only 
the  cathedrals,  churches,  the  palaces  of  kings  and  princes,  Uie 
halls  of  the  guilds,  and  tlie  dwellinga  of  the  wealthy  mercha&ti* 
In  the  possessors  of  these  lay,  or  was  concentrated,  nil  the  f  latro- 
nage  and  wejilth  of  the  various  countries  and  states.  Tliey 
patromsed  Art  in  order  to  add  to  their  magnificence  and  gnuK 
deur;  to  gain  an  additional  prestige,  and  another  claim  to  llie 
admiration  of  the  multitude.  This,  mther  than  a  desire  to  patlXh 
nise  art  for  its  own  sake,  to  ri^-al  the  glories  of  the  ancient  Faess, 
whose  magnificence  in  mattei-s  pertaining  to  art,  histoi  '   ' 

dition  had  handed  chmii  to  them,  the  desire  to  eiij> 
magnificence,  was  doubtless  the   leading  and  moving  jirio<  ijjjc 
which  animated  them.    The  few  attemyited  to  do,  in  tlie  naidtUe 
ages,  that  which  the  many  did  in  Ancient  Greece;  there,  the 
most  exi>ensive  material  upon  which  to   work,  the  greateat  of 
artists  then  to  be  found  to  do  the  work,  would  alone  satisfy  the 
cravings  ef  that  naturally-constituted  art-appreoiatiQg  peopl% 
the  whole  of  whom  were  animated  with  the  like  pasaiuu  for  art 
which  distinguishctl  their  great  leader,  Pericles,     We  are  told,  M 
an  illustration  of  this,  that  when  the  sculptor,  Phidias,  re4?r»ni- 
mended  marble  as  a  cheaper  material  than  ivonr%  for  the 
statue  of  Minerva,  about  to  be  erected  in  Athens,  it  wtia  f - 
reason  that  it  was  more  costly,  that  ivory  ^'as  preferre^l  I  > 
unanimous  voice  of  the  asaembly.     In  Greece,  as  in  Italy,  Ft 
and  Germany,  at  a  later  period,  the  iiassiun  for  art  d^jubtlcas 
8ei'\  ed  an  excellent  purpoHe ;  for,  in  discussing  the  merits  of  tlie 
la'rt  newly-erected  building,  inaugurated  sta^e,  or  ooit 
tacle,  the  pecjple  forgfit  their  feuds  and  woes,  personal  *'. 
and  the  t>TfUiny  of  thnir  rulers,  lay  or  clerical.     On  the  nuioorjty 
of  Bulwer,  we  learn,  that  with  the  extraordinar>^  devel'»pment  of 
art  in  Athens,  the  dwellings  of  the  people  were  not  in  keepiuc — 
the  houses  t»f  her  private  citizens  were  simple  and  unadorned— 
the  streets  were  narrow  and  irregular,  and,  even  centuries  after- 
wards, a  stranger  entering  the  city  could  not  have  recogniseil  her 
claims  as  the  mistress  of  Gi^ecian  art^    This  statement  i^  1  irn  1 1  Hi  r, 
but  it  Is  importJint  as  showing  that,  whUe  the  patrici^ : 
within  their  dwellings  and  private  grounds  all  the  mm 
arising  frt>m  objects  conceived  and  executed  under  the  opei 
of  the  ideal  faculties, — while  for  them  Apelles,  it  may  be,  |«ui. 
"Venus;,  and  Praxiteles  chiselled  a  marvellous  statue ;  while  s*ju^ 
gold  or  silver  smith,  or  carver  in  ivory,  fiuned  for  his  cunnhag 
workmanship,   elaborated  some    costly  jewel   or  cup,   priceless 
beyond  tlie  value  of  the  material  in  the  yet  higher  value  conlerroJ 
on  it  by  its  art  workmanship;  while  8C»me  Ionian  j^ ^ 
bleated  for  tlie  exquisite  t^iate  displayed  in  the  very 
of  the  contour  of  hi.s  vasps,  evolved  fn'mi  his  wheel  soii 
piece  of  his  Jirt ;  while  idl  this  and  much  more  waa  beii 
the  few,  WW  hear  of  nothing  I»eing  done  for  the  many,     i  ., .  . 
ttndoiibte*lly,  holds  goo^l  at  a  later  f>eri<Hl,  when  liimic  and  I  i 
renoe  luxuriated  in  the  hey-day  of  their  prt»sf)erity,  and   .ui 
reigned  supreme.    It  was  to  the  few,  still,  that  art  more  ptrticu- 
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lariy  8poket  No  doubt  can  exist  but  that  tbe  pec^ple  derived 
mtich  pleasure  and  gmUfici^tion  from  the  iimguiticf'ut  buildiugg 
atid  other  workn  of  art  with  which  th^ii*  cjtiea  ab<jmideHi  We 
know,  however,  that,  so  far  as  doiuesrtic  c*»mfort8  were  concernetl, 
tlie  poowsr  daues  were  very  ileticit^ot — their  means  were  gnmll* 
if  Ofiinfortf  then,  waa  in  abeyaiiue,  much  of  an  ornamental  kiml 
Ooul<l  not  be  exj^ected  to  be  found  in  their  dwelling».  Onmnieut 
'  only  to  the  wealthy  j  it  «imld  only  be  had  by  being  piiid 
',  an  expenaiviB  rate,  llaiid  labour  is  in  all  civilisejl  C'lmntriea 
§,%  ]mat  such  lalxiui^  a^s,  in  counecUou  with  intellect  and 
)  perceptive  fjt^ultiuH,  gives  exi^steuce  to  works  of  art,  or  the 
flier  cikm  of  ait  inanulaL'turea.  The  people  w^ere  content  with 
__at  they  aaw  publicly  ejthibital ;  thev  imaginetl  it  ym»  their 
own*  mid  in  tliia  idefi  they  were  gratihed.  Not  m  with  England 
ar  1  men,  exiMting  under  a  government  which  is  freedom 

it  m  e^itudiaatii^n  of  wealth  iunoug  the  various  claas^ea 

U>  VI  hich  I  l»e  mo«t  prospei'oua  nations  of  antiquity  were  atiftugers ; 
with  the  un-eat  majority  of  the  i»eople  in  po««aeiision  of  ctimfNtrative 
&  ;!  desire  for  something  moi*e  naturally  maniiests  itaelf 

ail  u     It  is  unnecessary t  in  the  presence  of  an  aurlience 

like  tne  >*ne  now  addr^taaed,  to  explain  the  great  cost  conseauent 
VDOn  Itl^  vAm/»  artistic  workmanship  being  employed,  and  the 
gtUI  greater  difficulty  which,  under  prej«ent  circumaUuices,  there 
WDOld  be,  were  the  demand  for  hand  orn;imente<l  work  general, 
•risng  6^m  the  diiticulty  tliere  ia  in  tiuding  workmen  in  suthuient 
numbers  and  in  poflBeasion  of  a  »uffiL-ieut  aiuoimt  of  average  artistic 
itive  skill.  It  is  not  with  us*  Jia  in  those  countries  from 
I  were  imported  tbe  work^  in  jirecious  stones,  metals,  ivory, 
I  embroidery  in  costly  materials,  which  so  denser vedly  attract^ 
10  much  ftttontiou  in  the  Great  Induntrird  Exhibition.  The  value 
of  Jjfcboor  in  these,  as  contnisteil  with  that  important  element  in 
Snglaod  will  not  bear  c^jmiiai^sou.  In  those  countries  a  vast 
BO|»nlHti*^n  exists  without  imy  adequate  means  of  employment. 
J)*  r  little  to  be  done,  and  there  is  conseiiuently  an  excess 

d  ^  of  doing  it.    Liiibc»ur  is  therefore  cheajj^aud  it  makt^s 

bii  r  how  much  is  exjieuded  ;  such  labour  in  turn 

K  I  kind  of  luxurious  idleness.     With  us  it  in  dif- 

lereni:  w*^  im-  lu  a  coimtry  of  impi*ovement  luid  progression: 
what  is  our  g*>al  t^-day  will^  iu  all  iikelihotwl,  be  our  stai'ting- 
plare  t<>-niorrt>w.  Did  we  content  ours^dves,  as  was  the  case  m 
time  fnftst,  with  making,  it  miglit  be  all  very  well,  but  we  have 
i^rT'^"'^   'f  r*  liigher  pM>int  in  thti  a^nciid  scale. 

loaaufiieture,  and  we  manutmrture  for  the  world  ;  and, 
uriu-  .^i  defects  in  our  nmnufactui'eHj  the  world  is  gltwi  Ui  get 
tbM9BI»  luid  in  this  it  will  take  no  deuial.  Our  exi.M>rts  increase, 
IllOiigli  we  m»y  hear  an  occasional  gn^wl  or  two  here  and  there 
fi^om  on  art  critic,  or  some  one  who  lived  in  the  days  when  a 
ootnmou  and  crude  ttung  cost  double  the  money  it  does  now; 
irhile  eonie  pfirvenu  tunm  up  his  nose  at  a  pretty  thing,  rejects  it 
because  it  i»  common,  and  bejmnse  he  says  everjdxMJy  lias  it,  for- 
fitting  that  "a  thing  of  beauty  is  a  joy  for  ever/*  and  tliat  in 
fiKtnr?  aocb  thin^  ax  are  beiiutiful  are  moat  lavishly  providwl 
foj    '  fman.     There  is  another  class  who  content 

th  ig  fault  without  the  |MJwer  to  mend;  they 

^bu.4H  ;  vithout  being  a^^nire  <>f  the  ditificultles  against 

frliidi  I  t  chbse  have  to  eonteuil ;  and  they  |x)iut  to 

lht>  ♦■•  .  t^juen  are  said  to  have  done  thuigs  for  the  pui^e 

li,  m;  when  loeksndths  delighted  to  exercise  the 

tiu;,..  of  their  art  on  the  hx'ks  they  nuyle,  fitrgrtting 

that  II-  it  is  not  the  external  ornamentation  but  the  inter- 

na ^i,-_  [[>  which   is   the  more  important  considemticm ; 

that  we  miike  locks  which  csmnot  be  picked  except  by  Ilobbs, 
jtnd,  mor*  th:Ai»  that,  that  they  are  ujade  in  ship  lofids,  and  that 
Ibe  locks  lua^ie  in  Englnud  alt»ne  serve  U*  l<xk  two-thirds  of  the 
doorw  that  are  Lx'ked  in  the  w«jrkl,  With  every  desire  Ut  believe 
tbe  b«Bt  thiiii[j:s  of  the  middle-i*ge  workmen,  I  am  quite  of  oi>iaion 
liiat  much  o!  what  they  did,  ziuil  how  they  did  it,  wfis  tlie  result 
o{  .   liud  want' of  knowledge,  arising  out  of  the  imperfect 

ikL  0*'*?  in  its  application  to  industry*     I  eannot  account 

f,,[  '  '  I  which  they  went  about  cei'taLu  things 

01  :  we  nuiy  ilepend  upon  thi«,  that  had 

ihev  iw-'jii  .^  ">'  i>f  the  proct^ssea  now  in  use,  they 

VlMlbdKi'^ii  >  selves  of  them.     I  do  unt  iMjlieve 

^^»  «,.,..-*t  I  .,^.    ._   _         Irom  tlieir  desire  t*>  ilo  the  work 

f,,:  ice*     In  ilniijHT  so^  I  tlduk  the  admiiei's  of  niedia*- 

tai^  .„  ,-.  lnu+^l  to  a  hii];her  sentiment  that  which  liail  its 

^irigia  la  a  l  1  I  tl link  they  have  not  failed  to  detect  much 

bi  we  laboii i  men  theyadmiJ'e,  which  the  men  themselves 

antkipnlrd  or  intended.    Poubtleas  there  were  enthusiasts 


among  them  as  there  are  among  ourselves ;  but  to  assume  for 
them  a  superior  amount  of  sinoenty,  truth,  and  sacrifice  over  oui^ 
selves,  is  what  I  respectfully  subuiit  may,  with  perfect  justice,  be 
questioned.  Wlien  two  methods  exist  by  which  the  same  result 
caD  be  accomplished,  but  the  one  is  much  more  eooDomical  q£ 
tune  than  the  other,  we  are  bound  by  the  most  solemn  oonsidera- 
tion  to  avail  ourselves  of  it.  To  select  the  more  tedious  of  the 
two  is  Mimply  to  practice  and  encourage  industrious  idleness.  Art 
is  assuredly  ver}^  long,  and  life  very  short ;  if  means  can  then  be 
devised  to  copy,  either  by  chemical  or  mex^hanical  processes,  and 
if  the  copy  or  reproduction  comes  at  all  near  the  original,  is  it 
not  better  to  employ  such  means  to  repro^luoe,  than  expend 
precioxis  life  in  imitating  only  ?  The  life  of  a  great  artist  work- 
man increases  in  value  as  his  works  are  repn/dueetl,  his  fame  is 
extended,  and  he  largely  adds  to  the  amount  of  human  happLness. 

How  very  limited  our  knowledge  of  the  genius  and  abdity  of 
Cellini  must  have  remained  but  for  tbe  eopies  of  his  works,  which 
tlie  discjjvery  of  electro-metallurgy  has  enabled  us  to  producse 
and  disseminate.  How  imperfect  an  idea  of  the  celebrated  cup 
of  tbe  great  Florentine  artist  the  best  plaster  cast  ever  gave  us, 
and  how  perfect  in  every  minute  detail  is  it  rendered  by  the 
trougha  ot  Elkington!  What  should  we  have  known  of  the 
exquisite  busts,  statuettes,  hunps,  tripo<ls,  drinking  cups,  and 
vases,  with  the  cunning  workmanship  thereon,  or  bow  fir  did 
our  knowledge  of  these  extend,  notwitli.'^tanding  their  existence 
in  the  Najdes  museum,  and  of  which  but  for  the  discovery  of  tJie 
art  of  the  electrotype  by  Spencer,  many  of  us  must  have  remained 
ignorant^  These  are  the  results  of  a  process  enabling  us  Uf 
Heeure  at  greiitly  diminished  cost,  copies  mim  works  whcjae  value 
is  priceless,  and  all  but  inaccessible  to  the  great  bulk  of  the 
people ;  depend  upon  it  those  who  value  things  only  as  they  are 
rare  (and  there  is  reason  to  fear  there  are  man^  of  this  class  U) 
be  found),  behave  unjustly  to  their  fellow-men  m  opposing  such 
means  to  an  end  so  important.  They  nip  in  the  bud  the  expand- 
ine;  and  growing  taste  of  the  people.  Are  we  tlien  to  reject  every 
thing  of  an  ormimental  kind  which  is  not  band-made  i  Are  we 
caUti<i  upon  to  refuse  the  assistauoe  which  the  group  of  appliances 
which  follows  will  affoi*d  us  ?  Thus  Cheverton^s  process  reduces 
the  full-size  statue  to  a  mere  statuette  with  an  esjBe  and  certainty 
which  the  unaided  eye  and  hand  could  never  acoompliah;  or 
Collas^s  ingenious  process,  which  produced  upon  paper  the  mag- 
ni5cent  series  of  French  medals  known  as  the  Napoleon  series; 
or  that  of  Bates,  an  Englishman  and  a  Londoner,  who  invented 
the  patent  anaglyph togmph,  improved  ujxju  the  machine  used  by 
Collas,  and  produced  thereby  specimens  of  far  greater  exoellenoe 
and  size.  Need  I  instance,  as  an  illustration  among  others,  the 
ctipies  of  liasao-reUevos  issued  by  the  Art  Union  of  London. 
Jonlan's  wood-carving  machine,  with  a  little  hand  labour  adding 
the  gnice  toucbea,  produces  reaidts  which,  though  certainly  not 
equal  to  the  works  of  Gibbons,  are  not  bad  substitutes  in  their 
stead,  and  may  be  accepted  cordixdly  where  ea>nomy  U  a  re<pji- 
site  or  where  limited  means  accompanies  a  taste  for  ornament 
Where  uniformity  of  pattern  or  ornament  is  desired,  this  style 
of  work  may  even  be  preferable  to  that  produee<l  by  hand  labour. 
In  peiibrat^l  woodwork,  whatever  the  charm  of  hand  labour, 
it  oiJinot  certfiinly  surpass  the  meclKoiica]  saw-piercing  of  Prosser 
and  H;idley.  Tlie  mecliamcdly  furniwl  tiles  of  Herbert  Minton 
ai-e,  in  duiiibility  and  in  beauty,  equal  U}  any  encaustic  tile  frag- 
ment dug  up  from  among  the  ruins  of  any  aithedral  chanoel, 
while  they  lit  together  much  better  and  are  cheaper.  The  cylin- 
der printed  room-papers  of  to  day  all  but  rival,  where  simplicity, 
deaimi,  and  uniformity  of  pattern  prevails,  tbe  best  hand-priut^eil 
si>ecmiena.  The  tiipestrv  of  Crace,  in  tone,  colour,  anci  excel* 
leuoe,  was  never  equiiUea  or  surpasaeii  by  any  fabric  produced  in 
a  loom  of  the  moat  }>riiuitive  construction,  or  even  hand-made. 
My  conviction  i^,  that  had  the  middle  tige  weavers  been  in  pos- 
sessi(m  of  the  jaotjuard  loom,  they  eerta.inly  would  not  have 
rejected  iU  assistance. 

I  do  not  desire  to  decry  the  labours  of  the  really  earnest  men 
of  *jld,  who  produced  much  of  what  is  worthy  of  admiration  and 
imitation^  but  I  tbiidt  they  and  their  doings  have  been  over-esti- 
nutted,  while  our  own  have  been  correspondingly  underxalued. 
There  is  prolably  nothing  more  amusing  than  the  eontj-adlctiona 
wiiieli  the  advocates  of  me<liieval  principles  ilisplay  and  cxjunte* 
nance  in  their  practice  as  ujtpoHed  to  their  theory,  and  in  their 
adoption  of  certain  most  uncLHistilotional  exceptions  and  prao- 
tioes.  An  apostle,  who  out-Herods  Hei*od  in  liteniry  devotiou  to 
the  cause,  expresses  himself  as  follows: — "One  thing  we  have  in 
our  |X)wer|  the  doLog  without  machine  ornament  and  ciust-iron 
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work,  all  stamped  metals  and  artiiidal  stones,  and  imitation 
woods  and  bronzes,  over  the  tnvention  of  which  we  hear  daily 
exultation — all  the  short,  and  chei^p,  and  miBj  wajg  of  doing  that 
whose  diflicully  is  its  honour^  are  just  ao  many  ways  ot  new 
obstacles  in  our  already  cncumbere<l  road  "  Will  it  l>e  believed, 
that  with  all  the  detestation  of  die- work  and  !ne<?lianitad  repe- 
tition, the  volume  in  which  the  above  eloquent  diatribe  is  cjon* 
tained  is  ornamented  by  one  of  the  processes  so  bitterly  condemned 
by  the  writer,  viz,,  die-work. 

To  mjike  my  meaning  clearly  tinderrtood,  while  I  express  myself 
thus  on  hand  omameutationT  I  do  so  with  the  most  earnest  desire 
that  where  there  are  ocawiona  and  opportimities  for  thf^e  pos- 
sessed alike  of  station^  weiUth,  and  taste,  U^  employ  the  highest 
class  of  talent,  they  will  not  fad  to  do  so,  and  that  those  who  may 
be  employed  will  not  fail  in  their  turn  to  desire  to  emulate  the 
glories  of  the  ancient  art-workman ;  let  us  hope  that  tliat  ail, 
that  true  aii.,  which  transmutes  everything  it  touches  into  a  thing 
t>f  fdmoat  priceless  value,  may  be  appreciated  as  it  ought  j  that  in 
time  to  cf>me  the  vfJue  of  an  object  produced  from  me  precious 
metals  will  cease  ia  be  estimatefl  only  according  to  the  weight  of 
the  material  employed  therein;  that  the  head  which  plans,  and 
the  hand  which  executes,  may  be  foimd  united  together ;  and  that 
the  remark  which  hits  been  so  judiciously  apjdied  hy  the  Art 
Superintendent,  in  his  report  upon  Design,  and  in  reference  to 
works  of  precious  metal  exhibited  in  the  French  Department  of 
the  Exhilfition,  may  l^e  equally  said,  a  few  years  hence,  of  the 
works  in  precious  metaLs  pRnluced  in  this  countiy,  viz.  *'that  we 
have  regarded  the  materi/d,  rich  and  costly  as  it  is,  merely  as  the 
vehicle  of  the  art  oddeil  to  it*'  On  the  other  hand,  we  must 
recollect  that  there  are  amongst  xm  grent  numbers  of  the  people, 
who,  ^i^ith  a  desire  for  ornament,  snv  not  in  a  position  to  exjiend 
great  sums  of  money  thereon,  so  fiir  as  regai-ds  the  <  tecoration  of 
their  clwellings,  or  on  what  may  not  improperly  be  called  their 
household  gods.  In  ornament  in  things  pi-oduced  by  man  for 
man's  use,  the  same  lil>e?-alitv  which  is  so  boimteously  recognisable 
throu^'hnut  creation  Bhould  be  observe^!,  Ejire  plants  which 
grow  In  hothouses  and  under  glass  caaes,  of  right  l>elong  to  those 
of  high  estate^  but  for  those  of  low  degree  bh*oms  every  hedge- 
row flower;  the  daisy  lifts  its  purj>Ie  eye  to  heaven,  and  the 
buttercup  gilds  the  mejul :  they  indicate,  ttiat  in  the  mental  con- 
stitution of  man  there  exists  a  feeling  diking  cogniiiance  of  the 
beautiful  to  be  gratified.  Articlea  in  which  ornament  is  intro- 
duced should  therefore  lie  providcil  f<'r  every  rank  and  condition 
of  man  who  may  desire  them.  Pennit  me  now,  therefore,  to 
din:*ct  your  attention  to  a  few  of  the  proce^<^ses  by  wliich  the  end 
desired  may  l*e  accomplished.  In  doing  so,  I  vnU  in  some  instances 
contrast  the  ancient  and  modem  methtxls  of  working  metal,  and, 
BO  far  as  my  time  will  ]>ermit,  point  out  their  distinguishing 
peculiarities  and  chameteristica. 

The  prtjceases  emjdoyed  by  the  earlier  workers  in  metal  must 
necessarily  have  been  of  a  very  simple  kind,  imc!,  in  all  proba- 
bility, like  many  of  the  great  cfiscovenes  made  by  man,  casting 
itaeif  was  Bimply  the  result  of  accident.  Tradition  tells  us  that 
the  discovery  of  the  art  of  glass-making  had  its  origin  in  a  band 
of  Phaniieian  mariners,  who  kindh^d  a  fire  on  the  banks  of  the 
River  Belus,  and  being  unable  to  find  stones  on  wbicli  to  set  their 
pots,  used,  instead,  some  ma.s8e»  «:>f  nitrum :  these,  being  fusetl  by 
beat^  and  uniting  with  the  sand  of  the  sea-shori:^,  produced  glass. 
Is  it  not  in  Hke  manner  exceedingly  pi-obable  that  the  tirt  of 
CMting  had  its  origin  in  an  accidental  obser\\itii>n  tfiat  melteil 
metal,  in  cooling,  Ux>k  the  form  of  tlie  irregulariti(*s  of  the  siiHace 
on  which  it  had  run  1  Wliether  this  was  the  earliest  method 
adonteil  for  copying,  or  jiroducing  works  in  meUd,  it  is  difficult 
to  determine,  Tlie  sacred  volume,  at  a  peinod  of  40<X)  years 
V>efore  the  CJhristian  era,  tells  us  of  the  existence  of  Tubal  Cain, 
an  instructor  of  every  artificer  in  brass  and  iron.  It  h,  however, 
silent  as  to  the  processes  employed  by  him.  At  a  somewhat  later 
|3eriod,  B.a  1491,  the  distinction  between  two  methods  of  working 
metahi  is  clearly  made  out.  Thus,  the  artilicer  who  was  employed 
in  the  formation  of  the  metal- work  for  the  Tabernacle  m  the 
Wilderness,  according  to  the  eommand  of  Moses,  is  stated  as 
having,  among  other  j-Mjrtions,  "Ciist  the  four  rings  of  g<^>ld,  to  be 
attach j-^  to  the  four  eoniera  of  the  Ark,"  by  which  it  might  be 
wirri<f»l  or  borne  aloft,  while  he  made  the  golden  candleKtieka  of 
lieatcn  work.  No  doubt  can  exist  but  that  the  idol  which  the 
Isnielites  desire*!  Airon  to  make  was  csist ;  and  it  is  singular  to 
remark  with  what  miuut^sness  the  process  of  making  it  is 
described.  He  is  repi-esented  as  having  fashioned  it  with  a 
graving  tool,  after  he  had  made  it  a  molten  calf,  or  cast  it:  he  in 


fact  pursued  the  same  course  as  is  still  followed— after  onstHJir, 
he  chased  or  worked  uf>on  it  ^ith  a  gi'aver,  to  render  the  <' 
more  i>ei'fect.     In  the  met'il-work  for  the  Temple,  built  bx 
the  process  of  casting  seems  to  have  been  that  which  was  atli^itt^i 
by  Hiram  of  T}Te,  the  artilicer  employed  by  Solomon  to  do  the 
works  in  brass  bronze.     It  may  V>e  remarked,  that  i'      /      'le 
words  molten  and  cast  are  frequently  used  in  the  dest^r;  t 

of  6«i;^ft  does  not  appear  when  bi'ass  is  mentioned,      in-   r      ^< 
are  said  to  have  been  cjust,  and  also  their  capitals.     The  k'    i  - 
which  encircled  the  molten  sea  were  ca«t  in  two  rows,  tht;  lut?^ 
on  which  it  rested  and  the  wheels  upon  which  it  moved  were  all 
cast.     Additional  evidence  may  be  adduced  as  to  tlie  method 
adopted  in  casting,  in  so  far  as  the  materi^ds  used  to  cast  in  wiwe 
simdar  to  our  own,  for  we  are  told,  **In  the  plain  of  Jordan  did 
the  King  cast  them,  in  the  clay  land   between  8uc«^i»«itb   and 
Zarthau,"      The   Egj'ptians  were  aoquaintal   with   the  art    of 
ctisting;    the  Assyrians  were   equally  so,   as   the  disoovama  of 
Lsmird  prove.    The  Greeks  had  arrive<l  nt  a  considerable  degree 
of  perfection  in  thti  art^  and  tnulition  tells  us  of  a  <     '  T 

dimensions  so  vast  that  it  bestrode  the  entrance  to  tl.  ir 

of  Rhoiles;  it  was  made  of  brass  bronze;  its  height  iiaiiil?crc<^l 
nearly  l(jO  feet ;  the  thumb  was  so  large  that  few  men  ci>uld  irpan 
it,  and  it  took  12  yeai-a  to  make.     There  i«  not  a  more  i  'tig 

hJHtory  in  existence  than  that  which  tells  us  of  the  pr«  -  T 

the  great  Italian  tirtists  in  the  art  of  bronze  casting;  ui^  <-■■'.■.  i^ 
and  difficulties  which  they  lai>«uired  under  while  the  work  \\    -  lu 
progress,  expressed  by  themselves  in  quaint  and  curioo-^  ' '  ^         :■■-, 
and  the  enthusiastic  erpressions  with  which  they  her  r 

own  success,  and  annoimced  the  existence  of  a  neu    . 
group  into  the  world  of  art     Who  that  has  ever  read  tl: 
graphyof  that  eccejitric  genius  Benvenuto  Cellini,  but  muM 
into  the  mingled  feelings  \\nth  which  his  mind  was  n     i   t    i  ,  tj 
the  residta  of  a  scheme  which  v^tm  to  stamp  his  futun   lur.  mid, 
if  Bucceasfol,   throw   confusion   on   his    imagined  enemitas  anrl 
detractors.     I  here  allude  to  his  description  of  the  casting  of  his 
group  of  Perseus  and  Andromeda,  aboimdiug  as  it  does  with 
clefver  practical  hints.     To  those  ijiterested  in  Metal  Castings,  l*»t 
me  recommend  tkat  jiarti c id ar  passage  to  their  careful  p-i 
The  liie  of  Ghil>erti  Bhould  also  be  stimied,  as  it  abcumds  ii» 
tical  details,  and  is  a  noble  illustration  of  devotion  « 
history  of  the  celebrateil  Bi*<:>nze  Gates  of  the  Ripti 
renoe,  wrought  with  so  much  care,  so  marvellous  in  ext-  uu^jh,  -m* 
excellent  in  design,  uniting  together  in  one  hai-monious  whole, 
contributiona  from  all  the  department  of  nature,  representing  the 
most  momentoua  events  reconled  in  Bible  History,  and  in  a  lan- 
guage equally  underHtotHl  by  the  mtiat  higlily  educated,  or  by  the 
urdettered  lazy  Italian  beggar  who  sims  himself  outside.  So  noble 
aj-e  these  doors,  that  the  greatest  spirit  who  ever  ruled  in  the 
realms  of  ail  is  recorded  to  have  said,  "they  are  so  beautifiil 
tliat  they  might  fittingly  stand  as  the  gates  of  Paradise.**    A  great 
modem,  but  somewhat  incimsi stent  art  critic,  has  expressed  nim- 
aelf  in  reference  to  them  as  follows : — The  rock,  the  foont&in,  the 
flowing  river,  with  its  ])ebble  betl,  the  sea,  the  cloutls  of  hoavoii 
tlic  herb  of  the  field,  the  fruit-tree  bearing  fruit,  the  creepini^ 
thing,  the  binl,  the  beast^  the  man,  and  the  angel  minj^le  their 
fair  forms  on  thu  bronze  of  Ghiberti.     Forty  years  were  exfH?nde<l 
on  these  dot:>r8 — forty  years,  howevei',  which  purchased  an  immor- 
tjility,  and  tuipplied  examples  to  which  the  moat  acx!omplished 
artist  and  the  veriest.  tjTo  in  art  may  I'epair  to  examine  and 
receive  ins t ructions  in  compositlou,  in  the  treatment  of  onuuneiity 
in  mechanical  execution,  and  other  detaUs,  cssen^l'^l'^  n^.^^psaufy 
to  be  undei'j^tood,  in  onler  t^  produce  works  for  -  <  fioa««. 

We  pass  over  "without  allusifjn  the  works  of  Donat-  :    .       . .  cchin, 
John  of  Bologna,  and  of  Michael  Angelo,  and  I'emark  tliat,  of  late 
years,  a  decided  tuid  recognised  impulse  has  been  given  to  the  art 
of  bi'onze  atsting.     The  Exhibition  of  18ol  showed  that  wt?  an? 
not  wholly  without  the  power  of  prcxlucing  castings  in  bninre, 
which  are  Bcmiething  more  than  creditable;  mul  when  speaking 
of  what  has  been  done  by  ourselves,  let  us  not  forget  the  colossi 
Lion  of  Bavaria,  cast  in  bronze  by  Millar,  jui»t  as  it  left  the  mould 
wherein  it  was  cast ;  and  tliougb  not  as  a  bronze  cMsting,  yet,  ag  a 
casting,  the  Anuizon  of  Kiss  must  not  be  overlr>oked.     All  these 
are  so  many  evidences  that  the  art  of  brouaie  casting  is  not  lost, 
neither  m  it  likely  to  be. 

Of  the  metho*!  appliecl  for  the  production  of  a  bronze  statue, 
we  may  now  give  a  brief  sketch.    The  model  ^--'  -   i^.  .^l-  j  —  iti, 
a  pit  is  dug  of  siitficient  depth,  and  a  gi-at  i ;  i  ^. 

tanee  from  the  bottom;  ujH)n  this  is  niised  a  ......  w,.  ..^.,.,„iua 

of  the  intended  ^gure  or  group,  propartiomtbly  less  in  ^i/^  tnd 
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Qg  to  the  linUow  of  the  interior;  this  is  technically 

QedA  core;  after  thin  is  sufficiently  dried,  aheets  of  mmlelliBg 
,  corrt!spfjnding  to  the  thickness  which  the  metal  ia  int-endeu 
"to  be.  Is  spread  upon  it;  on  this  the  t'ejituresi,  drapeiy,  and  other 
detailii  t4>  r»e  represented^  ai*©  ropnnlueed  hy  the  artist  i^ith  his 
ino4ieUing  tools.  Bods  of  bronze  or  of  the  same  kind  of  met^  of 
which  the  statue  is  to  be  cast,  are  driveti  through  the  wax,  and 
ptoyeci  stitHciently  to  jjass  int4^>  the  outer  cover  of  the  moidd, 
ThwiP  fnse  with  the  mo  hen  metiil»  and  are  therefore  not  reco- 
gnised in  the  tiuinhed  aUtue,  Fn*m  thu  pn.»mintnt  parts  rods  of 
vmx  Bre  projected »  which  rise  upwards  and  are  intended  t-f>  allow 
the  escape  of  air,  the  presence  of  which  is  attended  with  danger 
ta  the  workmen,  and  is  liable  io  endanger  the  perfection  of  the 
casting.  Other  rods  of  wax  indicate  the  passages  through  which 
the  metal  la  to  lie  nuL  The  external  surface  of  the  wax  model 
ix  now  coated  with  loam  or  powdered  crucible,  ground  with  water 
to  the  consistency  of  cream,  and  applied  by  a  brush  all  over  the 
wax;  coat  follows  c^mt  until  it  is  aseertaineti  that  a  sufficient 
Ihickii^ss  is  arrived  at,  after  which  clay  is  heaped  upon  this,  and 
Ibe  whole  cased  with  bricJw,  Ixmiiil  together  by  means  of  iron 
rods;  heat  is  then  ajiplied  under  the  prate;  the  wax,  wliich  repre- 
sents the  thickness  of  the  met^il,  nielU  and  nins  out;  the  heat 
which  served  U:*  melt  the  wax,  iinswers  the  pnqjo«e  al«o  c^f  drying 
the  mould  and  expelling  the  <hinip;  when  covered  up  the  top  of 
the  mould  is  below  the  level  of  the  ftmiace  which  ut>ntains  the 
molten  m^tal,  and  which  when  at  such  a  temperature  as  t^i  secure 
cnmplete  fluidity,  is  tjvpi)etl  or  opened;  and  the  liquid  metal  then 
ruiw  thnaigh  the  Yimous  chauuels  nntU  the  mould  is  tille4l.  After 
l^'Hj^  iUloweii  U>  co4l>1  a  sufficient  time,  the  outer  coating  of  the 
moold  is  degtrriyed,  iind  thtJ  statue  stands  revealeti  The  runners 
are  then  cut  otf,  the  core  removed,  and  the  whole  is  chased  or 
llnished  as  may  be  desiretl.  In  some  instances,  portions  are  cast 
separately  and  joinetl  together  by  burning,  Tliis  prot^sa  conaists 
in  allowing  a  stream  of  nif^Uen  metid  U)  operate  upon  the  parts 
to  be  joined  together,  iiiitil  fusion  of  the  two  takes  place,  when 
thev  will  be  found  completely  united, 

^i»r  fmifdl  castings  in  nieUd,  such  as  statuettea  or  works  of  an 
i.>)  1  character,  sand  is  usually  employed  to  cast  in.    As 

t  i  d  has  the  advantage  of  allowing  an  escape  of  air,  and 

ii-  5  1    I-  it  its  are  s«)  great  an  to  admit  ot  considerable 

lib      i         ,    1      f        ji  with  it  iluriug  the  process  of  moulding,  it  is 
,  ^uvi^iil  V  pir-k-i  tT mL  Simple  cyiiiidrical  articles  are  easily  moulded; 

*  it  lis  oidy  when  there  are  figures,  foliage,  and  dt>cp  nnder- 
;,..  r^  i *i trcduced,  that  the  up+^ration  is  attendeil  with  difficulty. 
1  ^Ity  consists  in  jutiging  as  to  the  number  of  cores  t<j 

I  id.     These  the   workman   makes  upon  the  pattern, 

HI     V  Them  for  the  purpose  of  lifting  the  pattern  out;  the 

siLi-iil  [I  '>*H  of  sand  or  cores  are  then  replaced,  the  mould  dried, 
closed,  and  held  to^etlier,  in  onler  to  receive  the  melted  metal. 
WlifTi  vi^rv  tj7Tat  deliciiLV  of  stirface  or  t^»xture  is  desired,  the 
if  Ijasita  capacity  improved  for  receivmg  the  impres- 

V.  .  upon  it  a  very  line  loam,  and  thereafter  powdered 

or  gfouiid  wtanl  ch/u*coal,  the  conser|uence  of  which  is  that  the 
mont  delicate  line,  mat,  or  chase,  is  imj^arteil  to  the  sand  matiix, 
and  is  in  turn  communicate*  1  to  the  casting.  Patterns  for  ordi^ 
nary  plain  work,  either  roimd  or  sqiiai-e,  are  maile  in  the  turning 
Ll  '  '  Y  planea  arid  chisels.     Ornamental  jmtterns  of  figures 

•  i^  in  general  first  mfMlelleil  in  wax,  from  which  a  cast 

ill  ivii^'i  ui  tin  is  token;  tliis  cast  is  trimmed  up  neatly,  and  fitim 
It  a  east  is  taken  in  brass,  which  is  carefully  smrKjihed  up  aud 
diaae«L  This  then  becomes  the  permanent  pj\ttern  from  which 
any  number  maybe  cast  Care  and  attention  in  thin  departmeut 
is  of  the  utmrist  importance  in  the  economy  of  time,  and  to  tlie 
ahimat*?  petrfeetion  of  the  wnrL 

1  have  filreailv  incidentidly  alluded  to  the  fact  of  works  in 
meiaJ  1  by  the  beaten  process,  a  method  of  work- 

in*?,  hi  N,  adopted  immediately  upon  the  malleiible 

A  1"^  of  metals  lieing  reci>gni3ed.     Gold  and 

»:.     .  been  first  ti^ated  in  this  manner,  the  duc- 

titily  aud  i  '  v  of  ench  Ijcing  very  great.     The  fiiequent 

aJBnsinu  111  t'l'laying  with  gold   m  the  SaciTil  Volume, 

111'  !  1^  had  been  found  out  at  a  very  early 

I  ing,  by  which  these  metals  could  be 

vmniy  II  for  the  i>uii>OMe,  viz.,  rendered  suffi- 

cdesti  '  e  the  a4lditionfd  information  as  to  this 

igom  I  '*^d   instructions  given  as  to  how  the 

tUMilt  raacles  should  be  nuule,  viz.,  of  beaten 

wnri[  oi  ,. ^  -  i.     i.i-  Assyrians  understood  the  process  of 

hjuomering.    Among  the  relics  dug  up  at  Nineveh  was  found  a 


bronze  mask,  lieaten  out  by  a  hammer,  and  various  other  por- 
tions of  articles.  The  Cfreeks  covered  lai-ge  statues  with  pkt^s 
of  gold,  pn^bably  re^Iuced  by  hammering.  At  a  later  i>eriod  the 
aii.  was  revived  by  different  Italian  artists,  whose  laVmrs  are 
now  to  be  seen  inthe  v.'mous  Continental  mumjums  and  collec- 
tions- The  ail  vantages  resulting  from  the  beating,  emlx»8sing,  or 
Tepou89e  method  of  working  metals  is,  the  gr-eat  amount  of  etTect 
produced,  in  comparison  to  the  value  of  the  material  used — the 
art  bestowed  uj)on  the  metal  creating  the  ^^llue,  and  not  the 
metal  itself.  Of  this  class  of  workmanship  were  several  of  the 
vases  matle  for  Francis  the  First  by  Cellini;  some  of  these,  two 
feet  in  height,  were  raise*!  from  a  single  flat  disc  of  metal;  cjireful 
hammering,  annealing,  and  a  judicious  selection  of  t^xds,  couht 
alone  have  aecomplishetl  such  a  i-esult  Recently  the  art  has 
been  revived  \^^th  singular  success  by  the  French,  and  those  who 
felt  at  all  interested  in  tlie  progress  of  art  manufactuiie  could 
not  have  fmled  to  remark  the  truly  magnificent  shield  by 
Vechte,  exhibitt'd  by  Hunt  fuid  l^skell,  dedicated  to  the 
illustration  of  the  genius  of  ShakspeJire,  Milton,  and  Newton. 
A  work  eiiually  extra*  uxlinary  w;4h  that  of  the  vase,  Etruscan  in 
form^  on  which,  in  the  most  delicate  and  also  with  the  boldest 
relief,  was  introduced  the  Battle  c»f  the  Titans;  this  va^e  was 
i\\m  ndsed  frfjm  thin  sheets  of  metid.  Another  shield,  with  the 
Slaughter  of  the  Innocents  as  the  subject,  and  produced  by  ihe 
same  process,  wtis  exhibited  by  Le  Page,  in  the  French  Depart- 
ment of  the  Exliibition.  Morel,  however,  exhibited  by  far  the 
most  extensive  application  of  the  process,  in  Ids  Etpiestrian 
Group  of  Queen  Elizidw'th,  the  height  of  which  w^ajs  four  feet  two 
inches,  and  the  length  three  feet.  It  was  enti  iHily  formed  of  plates 
beaten  out  by  the  hammer,  which  when  fitted  together  wert 
there^ifber  held  in  their  place  by^  soldering.  We  may  briefly 
glance  at  this  process,  which,  in  it«  simplest  form,  may  be 
described  as  follows:  a  pn>per  sheet  or  disc  oi  metal  having  been 
select^l,  the  artist  sketches  his  design  on  the  reverse  side  tci  that 
which  is  intended  to  l>e  the  finished  wrirk;  he  proceeds  to  raise 
the  various  pn>jections  by  a  series  of  jmncheii,  &e.  When  he  haa 
obtained  the  neoessary  convexities  which  he  thinks  will  give 
sufficient  relief  t-o  the  subject  suul  will  hwk  well,  he  fills  the  back  of 
the  work  up  with  a  mixture  td'  piU4i,  iiDsin,  and  sand,  and  attaches 
it  to  his  chasing  block,  or  ball;  he  then  works  on  the  convex  or 
right  side  with  his  chasing  tools,  with  tliese  addling  the  detidls  of 
features,  drnjiery,  aud  foiLige;  any  roughness  is  removed  by 
means  of  rittJers,  the  work  la  then  polishetl  ami  thereafter  bur- 
nished, gilt  or  parcel  gilt.  In  this  class  of  art  the  Itiilian  g*ild 
and  silvei-smiths  of  the  15th  and  161h  centuries  were  adepts. 
The  art  was  revived  in  France  in  1838,  and  Ims  ever  since  been 
practised  with  success.  In  our  own  coiuitry,  Pugin,  in  his  eiiorts 
to  revive  and  imjirove  the  eltanvcter,  tast«,  and  style  of  eccle- 
siastical metal  w(»rk,  introtiuccfl  anew  the  ail  of  l»eating  np,  and 
by  this  process  Messrs.  Hanlmans  pr^Kluced  many  of  their  mo>«t 
briUiivnt  and  successful  works.  In  connection  with  this  part  of 
my  subject  I  may  remm*k,  as  to  the  ditliculties  wliich  the  late 
a'  W.  Pugin  ha^l  to  encoimter,  in  his  self-imposed  tiL«<k  of  church 
restoration,  aTa<jng  others  w^ta  that  of  tin  fling  workmen  suffi- 
ciently acf|uainted  ^vith  the  old  methtxls  of  manipulation.  He 
says;  **  The  whole  restoration  has  been  a  series  of  exjxjrimente; 
evei^i^hing  had  to  be  created  from  the  employer  to  the  artisan; 
Huch  WTLs  ihe  difficulty  of  procuring  operatives  tliat  I  was  om- 
^>elled,  for  the  first  altar  lamp  I  ever  pr*»luced  to  employ  an  ohl 
('Terman,  w4io  maile  jelly  mo\dds  for  pastiycooks,  t\A  the  only 
persnn  w^ho  underrtt>(H:Kl  beating  up  copper  to  the  old  forms  " 

Opposed,  theu,  to  the  somewhat  tedious  aud  very  expensive 
pnxluction  of  w^rks  iu  metal,  by  casting  or  hammering,  we  come 
to  the  modem  art  of  electro-metallurgy,  or  the  deposit  system, 
which  ailmits  alike  of  the  creation  of  new,  and  the  reprtxluction 
of  old  works  of  art,  at  a  oimt  which  enables  men  ot  compara- 
tively limited  means  to  gratify  theii*  taste.  Thus  we  find,  in  the 
Department  of  Pmctical  Art,  a  magnificent  rosewater  disli,  for  a 
sideboxanl,  the  original  cost  of  which,  if  ma4le  by  hand,  c^tdd  not 
possibly  lie  less  than  ltX>/.,  but  which  may  be  had  for  ilL  (W. 
Also  a  mope  elalj<ji'at*»  work,  of  the  Ketinaisaanc^  perii»d,  with 
baa-iTcliefs  of  tlic  Prr>iligal  Son  introduced  thei^eon,  tbo  original 
cost  of  which  coidd  not  certidnly  be  less  than  i!(X>/.,  but  \^iueh 
may  be  had  for  12^.  12jff.  Tim  mo.«ft  elaborate  dctiuia  may  be 
o^pied  by  this  pi-ocess  with  the  most  minute  accuracy,  while  the 
largest  work  for  which  a  tank  ci>uld  lie  maile  to  hold  a  solution, 
and  a  battery  of  power  sufficient  to  generate  a  snpjily  of  the 
electric  fluid,  would  nrrt.  be  beyond  the  limits  of  the  art.  Were 
it  necesaiuy,  another  Colossus  of  Ilhodes  could  be  produced  by 
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its  agency.  The  truly  excellent  specimens  of  statuary  whicli  now 
occupy  their  place  in  the  House  of  Lords,  sufficiently  demonstrate 
its  htnerts  for  producing  statues  or  grouj.»a  for  iju>numental  or 
commemorative  purjxjses.  In  the  formation  of  a  statue  by  the 
deposit  process,  there  is  not  that  hurry  and  akurr)^— thut  mental 
anxiety — which  occasions  such  sad  havoc  in  the  hunmn  brain  and 
mind.  The  mould,  pnxJuced  from  a  cai'efully  executed  model,  is 
rendered  c<:m ducting,  and  then  immersed  in  a  solution  of  ef>p{>er. 
The  deptfsitioD  of  the  metal  g«^a  on  while  we  sleep,  prt»vided  the 
fluid  is  generateti  in  sufficient  quantity,  and  the  strength  of  the 
solution  is  kept  up,  Thei-e  is  no  aiixiety  as  to  the  congeaJment 
of  metiil  consequent  on  the  inattention  of  firemen,  nor  the  chance 
of  bursting  a  furnace  frtun  the  exi>an8ion  of  the  melted  metal,  or 
the  thousand-and-one  acci<ients  which  perplex  the  caster  in 
bmnjse,  but,  it  may  be,  add  to  liis  delight  when  the  statue  stands 
revealed.  Mi\  Potts  of  Birminghjim,  has  recently  applied  the 
art  to  the  pix>duction  of  emblematic  gi'oupa  or  relievo  panels  to 
be  used  for  sepidchral  or  mouumental  purposes;  these  he  places 
upon  various  columned  slabs  of  artificial  stone  or  marble,  &c. 
Tne  result  is,  us  will  be  readily  anticipated,  a  vast  improvement 
for  the  better  over  the  memorials  of  the  skull  and  cross-bones 
school,  which  are  not  even  tolerable  with  the  addition  of  an  hour- 
ghiss  or  two,  a  sickle,  a  scythe,  and  half  a  dozen  bodiless 
cherubs  into  the  bargain,  A  word  or  two  as  to  the  rationale  of 
the  process  will  not  be  out  of  place. 

Electro-metiilliiryy  may  lie  described  as  a  prooeiw  in  which  a 
ttietid  held  in  solution  is  deposited  in  a  metallic  form  upon  some 
metal  to  be  coat^,  or  form  to  Ik?  copied.  In  the  last,  tfie  cast  or 
mould  Ijas  to  be  rendered  conducting  by  being  coated  with  a 
metallic  substance,  for  wliich  the  metal  held  in  solution  has  an 
affinity.  Bbickkwl  is  the  substance  moat  commonly  used,  but 
nitrate  of  silver  is  employed  for  thti  puqwise  when  more  delicate 
or  &%igile  moulds  are  used.  The  electricity  was  generated  in  the 
early  period  of  the  art  by  meanH  of  a  galvaaic  battery  in  varioos 
forms.  The  loss  of  zinc  and  other  metals  was,  however,  great, 
and  it  was  finally  superseded  (though  at  times  still  used)  by  the 
alectro-magnetic  machine,  ThiH  is  a  comjMU-atively  economical 
method  of  generating  the  fluid,  requiring  little  more  cost  in. 
working,  save  the  repairs  of  the  machine,  and  the  cost  of  the 
engine  which  sets  it  m  motion.  It  was  at  one  time  held  that 
composite  metals  oould  not  be  deposite<i;  bra.«s  has,  however, 
been  successively  thrown  down,  but  the  cost  far  exceeds  any 
advantage  gained  by  the  deposit.  Outta-ijeiTha^  sealing  and 
other  waxes,  stearine,  plaster  of  Pari.s,  &c.,  have  bet^n  employed 
in  the  composition  of  moulds  for  iiit-ernal  deposits,  but  a  recent 
discovery  has  been  made  of  an  ehiBtic  mould,  which  may  be  fear- 
leealy  left  in  the  deposit  trough  without  injury,  ajid  which 
produces  the  most  exquisite  details  and  the  most  complicated 
Tindercuttings,  The  mould  may  V»e  removed  without  injurj',  and 
used  repeatedly.  It  had  been  pi^evioualy  cnstonjary  to  dejiOHit 
copper  on  a  prepiu'ed  mould,  thereafter  to  destroy  the  piaster, 
atui  deposit  a  pix-cious  metid  (gold  or  silver)  therein;  and  to 
remove  the  copper  matrix  by  disintegration  from  its  more  pre- 
cious internal  lining, — when  the  object  desireil  w;is  exposed, 
accurately  copied  even  in  its  minute  details.  Large  worKs  are 
frequently  dep>.sited  in  pieces,  and  thereafter  fitted  and  lield 
together  by  stddering. 

Borne  what  akin  to  the  beaten  work  of  the  ancients  and  me^liae- 
ralists  is  the  production  of  articles,  or  portions  thereof,  liy  the 
comparatively  mu<iem  procesa  of  stamping,  at  least  in  so  far  as 
tlit'  material  out  of  which  the  articles  are  made  is  in  sheets:  by 
the  modern  procci*.**,  however,  the  fisdhng  blow  of  the  stamp- 
hammer  takes  the  place  of  the  hiimmer  of  the  workman.  The 
i^quisitcs  for  the  successful  prosecution  of  tlie  pnr^cess  are  a 
stamp  formed  of  a  heavy  niece  of  in>n,  into  whicli  the  force  is 
fiustened,  traversing  or  sliiling  up  and  do"wn  two  ujirifjht  bars  or 
rods.  Tlie  hanmier  in  niised  by  having  a  cord  attache^l  to  it 
pa98e<i  over  a  pulley.  Hit*  tiie  is  held  in  its  phice  ui  the  Ijottom 
of  the  stamp  by  foui-  scivus  or  jMtptTcts.  The  die  is  8«jme times 
made  of  cast-iron  or  steel.  Steel  laid  up'n  ireai  is,  ht*wcverj  the 
most  serviceable,  and  therefore  more  genei-ally  selected.  The  die 
is  cut  from  a  model  which  bus  beon  previously  ninde  by  the 
artist  The  die-sinker  lias  io  cut  in  intaglio  what  m  in  relievo  in 
the  mmlel,  that  is  to  say,  he  ^inks  into  the  8teel  what  ib  in  relief 
in  the  mo<lel;  tliis  ia  done  by  means  of  chiwels  of  vurious  8ha}>es 
and  sizes;  gravei^  and  ritllers,  or  small  files  ai-e  used  to  put  the 
finish  ujx*n  it;  it  is  thereafter  »moothe<J  up  by  abrasion,  or  grind- 
ing with  suitably-shaped  hones,  or  pieces  of  wood,  of  various 
fonns  with  emery  powder  upon  them.    One  of  the  conditions  to 


be  observed  by  the  modeller  or  die-sinker  for  stamped  wnric  is 

to  avoid  entirely  even'thing  hke  under-cutting,  as  the  ver\'  naiui« 
of  the  openition  of  titiiniping  is  opposed  to  it;  when  intiv>rIuopd 
the  mettU  will  not  leave  tlie  die.     It  is  very  pro!      '  t  the 

artist  may  feel  dis:tpj}ointed  at  the  differenee  bet\\  >dil, 

if  he  has  introducetl  under-cutting  and  the  work  pnnui*'t'«j  tinoia 
the  die;  what  he  han  to  do  is  to  select  a  style  of  ornament  in  low 
relief  which  acc»:>rils  with  this  mode  of  production,  acid  model 
accordingly.  As  stamping  is  genendly  looked  upon  ns  a  very 
simple  i>roces8,  it  may  not  be  out  of  place  to  ghinL»e  at 
modus  o}jerattd%  in  order  to  remove  an  impression  which  ve 
generally  prevails,  that  it  is  of  s<»  simjde  a  character  as  ti>  invn* 
in  the  exercise  no  skill  whatever.  The  ])rofluction  of  a  »tr 
article  is  not  tlio  result  of  one^  but  a  succession  of  blows,  i 
amount  of  force  should  be  i-eguhirly  proportioned  to  the  cohesiv 
power  of  the  metal.  If  too  g^at  a  degree  of  convexity  is  desir 
to  be  produced  at  one  blow  the  metal  is  fracture<l  or  torn;  if  lessl 
than  necessjtry  the  number  of  blows  is  uimeceaaarily  increasad|: 
it  is  in  the  true  proportioning  of  these  that  the  skill  of  the  work 
man  is  shown.  The  operation  proceeds  as  follows: — To  tb4 
falling  hammer  what  is  called  a  "force"  is  attached;  the  die  i^ 
placed  cm  the  bed  of  the  stamp,  and  held  tbei'e  by  four  screws; 
piece  of  flat  sheet  metal  is  then  laid  on  the  ilie,  the  h  *i 

elevated  by  pulling  the  cord,  and  when  at  the  proper  ]i*  4] 

aUowe<l  to  foO;  the  result  is  that  the  convexity  n?  gi\cn   ii>  iji#| 
flat  metal  by  the  blow  fi-om  bebiufi,     Tliis,  in  the  tirst  instanc 
produces  a  very  slight  etfect,  the  metal  being  but  little 
this  is  carrieil  thiTiugh  a  large  number  of  pieces  of  metal,  < 

rndingto  the  quantity  of  articles  requireil;  the  forcn  is  __ 
nged,  th/it  is  to  say,  one  of  g^reater  convexity  is  sultstitui 
the  previously  stamped  pieces  of  metal  ai-e  anneal**!,  .and. 
coolmg.  are  Hubjcctetl  to  tlie  routine  observed  on  « '  ^*ra- 

tion.     ** Force  ^' al*ter  "force ^  is  Bubstituted,  eacli  >  hxsm 

the  preoetling  one  in  the  amount  of  convexity;  ann^  i  1  l  tiUoini 
annealing  in  succession,  tmtil  ail  the  details  mark*  >!  ^m  the  3ur» 
face  of  the  die  are  observable.  In  the  piT»duction  of  the  obj< 
now  before  ine  as  many  as  fifteen  blows  liave  been  giveu^ . 
quently  fifteen  diflerent  forces  have  been  used,  ami  tifteen  i 
has  the  metal  been  annealed.  In  some  instances  1  have  I 
as  many  as  tliirty  blows  required,  and  an  equal  number  of  1 
and  annealings  would  be  necessjiry  to  produce  a  single  artic 
It  is  in  the  numl>er  sold  that  the  repayment  for  dies  is  to 
expected,  as  their  cost  L*  very  great.  Articles  of  a  globular  kind 
are  made  in  parts,  and  are  either  soldered  or  cheeked  together. 
Cornices  are  stampeii  in  pieces,  and  joined  by  pinning  on  t^>  th«  " 
wood  skeleton,  or  they  are  produced  in  lengths  by  s.\)v.n 
technically  called  travelling  tlies — ^vis:.,  dies  which  are  t 
repeats  of  jjatterns,  and  the  ailicle  stampad  is  n*raovetlj 
blow,  the  distance  V>etween  the  ornament  forward,  and  so 
until  the  entire  length  of  tlie  strip  is  finishe<l. 

Ornamentation  by  means  of  engraving,  even  of  average^ 
nary  quantity,  ia  an  expensive  process,  comparatively  sp 
and  there  are  diHiculties  frequently  presenting  themselves  in" 
deficiency  of  engi^ivers  to  be  found  U*  do  the  work.  To  obv 
thewe  objeetious  and  remove  these  difficulties  various  metho 
have  been  devised;  among  others,  those  of  engine-turning 
damasking*  The  e^phere  of  openition  of  these  two  prot^s 
hiiwever,  very  limits.  Engine- turn  in  g  is  generally  imder 
to  be  pivwlneed  by  a  lathe,  describing  a  succe.-^Hjrjn  of  cone 
or  intertwined  circles  or  line.**.  Tlie  backs  ainl  ditd!*  of  watche 
are  frequently  ornamented  by  this  metliod,  and  will  allV^rd^ 
an  excellent  illuj^tnition  of  the  efl'ect  of  the  pnsjess,  Iian 
not  damascening  (a  process  to  which  the  present  baa  no 
larity),  is  now  very  generally  applietl  to  the  ornamenting  of  i 
metal  boxes  to  contain  supplies  of  those  now  almost  ind" 
able  little  requisites,  Inciter  matches.  This  style  of  oruati 
tion  is  somewhat  similar  in  its  openition  to  tlie  medallion  eng^  _ 
ing  of  Bates,  which  I  have  idready  in<*identaUy  alluded  to.  The 
pattern  to  be  eojtied  is  cut  n)und  a  cylinder,  which  is  fixed  in  tlia 
same  plane  and  parallel  %vith  the  tube  to  be  onaamented, 
jHUQt  traverses  the  jmttem,  and  another  in  conne«*tum  with 
and  which  moves  Bimub  '   ,  cuts  a  line  com 

the  depressed  portion  of    .  1,  leaving  the  rri 

the  pattern  blank.  The  muniM^  in/uit  h  drawn  the  nnife  im 
of  the  object  to  be  ornamented,  "but  only  rejdly  cuts  on  whi 
been  described  as  the  raised  portion  of  the  pattern.  This  1 
completed,  the  tube  h  movetl  a  flxnall  space,  by  a  mechi 

arrangement  in  connt^ction  with  the  machine,  and  the  line  1    

scratched  or  cut  out^  and  so  ou  until  the  entire  circumfeftlK^  is 
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onMwn«5t6<l,    The  colour  of  the  original  ground  arises  from  tlie 
■ran)  r  or  bronze  applied  previous  to  thd  operation  of 

ortiii  t-ing  comnieuoea. 

AaoUiOi  simple  atyle  of  ornamentation,  devised  for  ornament- 
ing tlie  tabes  nf  pencil-caaea  and  other  snuill  cylindrical  articlei*, 
is  here  Mhown,  and  in  produced  by  a  series  of  Bznall  wheeU,  round 
thie  circnmfei-ence  of  which  the  pattern  to  be  indente<i  is  cut 
The  op€ii*ation  ia  very  simple,  and  the  pattern  is  produced  by 
drawing  tlie  reedwi  octngnn  or  other  shajjed  tut»e  through  the 
space  left  in  the  centi-e  of  and  in  conta<;t  with  the  rollers  and 
vlieeb.  Tliese  revolve,  and  the  tube  receives  the  iinpresaion 
fit>m  the  cut  pattern,  A  device  on  their  external  diameter, 
another  variety  of  style^  is  |>rodut»tl  by  giving  to  a  round  tube  a 
spiral  motion;  the  coni^equeuce  Li,  that  uie  pattern  is  arranged 
running  spirally  up  the  tube,  Tirw  kind  of  ornamenting  is, 
however*  ejccee^iingly  limited  in  its  applitaition. 

Wliere  large  flat  fturfeces  and  plain  mouldings  are  introduced 
in  the  plated  trade,  or  that  of  the  silverHmith,  for  smface  orna- 
mentation, engraving  is  commonly  called  Luto  re<piisitiou,  and 
not  uufre«juently  a  cneajier  substitute  is  that  of  chasLog,  which  i» 
much  more  quickly  done,  and  cfmaequeiitly  cx>8ta  less.  As 
ving  or  chasing  forma  a  very  importaut  item  in  the  cost  of 
wioua  means  have  l»6en  devised  from  time  to  time  to 
Hilil^W  nmnng  others,  that  of  etching.  The  objection  to 
meuiod,  however,  is  the  undeniable  want  of  finish  in  the 
or  turfoces  ojjerated  ujxm  by  the  acid,  and  their  presenting 
rough  appearance  as  a  necessary  cflnditi<»u  contingent  ujmn  the 
of  the  aci<l,  The  process  is  practised  an  ftkUrvws: — Ihrom 
,ved  plates  or  other  snr&ces,  impresHii'ns  on  ti.sKiie  paper  ar« 
in  varnish-ink;  the  surface  of  the  metal  to  Vie  ornamented 
deansed,  so  as  to  be  quit«  free  from  grease;  and  the  tissue 
witli  the  design  is  then  transferred  to  the  surface  of  tlie 
,  in  the  same  manner  as  is  employed  in  the  pottery  trade 
,en  a  design  la  put  upon  the  ware  in  its  biscuit  ^Ute.  The  im- 
"on  is  thus  transferred  to  the  metal,  the  tissue  ita\k?v  V»eing 
ranoved  by  i^B«hing  it  otf;  a  coating  of  gum  is  next  applied  to 
p««t«c»t  the  surface  which  it  ia  not  desired  to  etch;  a  little  tur- 
p plied  to  the  transfer  dissolves  the  varnish-ink  of  the 
I.  and  leaves  the  lines  exposed  to  tlie  action  of  the  acid 
"'  '  is  to  be  subjected.  This  being  done,  a  copy 
ti  will  be  found  bitten  In  on  the  surface  of 
vniiu  II,  ia  desired  to  ornament,  the  ct mating  or  pro- 
iiud  is  thereaft<sr  removed,  aud  the  article  finished  by 

iL    .  / .ay  method.    When  the  linen  of  a  design  are  desired  to 

be  left  in  relief,  this  ia  done  by  eimply  reversing  the  process— 
viz,,  protecting  the  imprea«^ion  by  dusting  it  over  with  powdered 
resin  or  asphulte,  tind  t*ubjecting  the  article  on  whicli  the  transfer 
has  been  ma^ie  to  a  dt^^rfni  of  heat  sufficient  to  produce  fusion  of 
the  particles  uf  the  nmn;  etchiug  then  fuUowfl,  and  the  portion 
previously  nnnk  will  be  foimd  in  I'elief  on  a  dead  gnumd. 

Permit  me  now  to  direct  your  atttiution  t4>  a  process  which  has 
f«cently  been  introduced,  with  what  success  the  specunena  dis- 
played before  you  will  enable  you  to  judge.  The  merit  and  chief 
recommendation  of  the  invention  is  its  very  great  Himpiicity,  the 
Bj>eed,  and  facility  with  which  the  effect  of  a  reticulated 
rfftce,  an  elabonited,  chase<l,  or  an  elegant  sci-oll  or  floriateti 
llfisign,  apparently  engraved,  may  be  introduced  on  any  object 
TTie  fact  of  a  S(5ft  material  imprinting  npou  a  harder  one  i%ti 
tiSTireas  of  its  form  ban  long  been  undei*sto<:Klj  its  practiwd  appli- 
cation to  the  production  of  ornamental  <leBigns  upon  metal  is, 
however,  but  of  verj^  recent  origin.  Uriuunentation  has  been 
pro«inc<?d  by  rolls  upon  which  tne  designs  have  been  cut  in 
nilief.  *tr  the  reverse,  as  those  on  copper  cylindrical  calico  print- 
ii  The  cost  of  sinking  such  rolls  in  steel  is  necessarily 

VI  iisive;  as  a  new  one  would  be  needed  for  every  change  of 

ornament^  tlieir  accumulation  would  become  a  very  heavy  draw- 
back on  the  capital  of  the  manufacturer.  By  the  present  process 
the  cost  is  much  diminished^  leaviug  ample  room  for  the  Lntro* 
duction  from  time  t«T  tiiue  of  new^  and  HU{>erior  dcisigns  to  meet 
tlie  taste  or  re<piirements  of  tlie  market.  The  practical  applica- 
tion of  the  pr<^eesa  is  due  to  Mr,  R  T.  Sturgen,  r4'  Birminghaui, 
who,  in  connection  with  Mr,  Tt  W.  Wiufieldj  of  Birmingham,  is 
a  proj>rietor  of  the  patent.  The  origin  of  the  invention  may  be 
tr-  '  ^  ^he  eomjjetitive  spirit  of  trade,  which  openit^^s  with  so 
rt  t  u[hju  the  manufacturing  industjy  of  our  country, 

fCii  action  the  inventive  fiiculty  to  devise  new  and  more 

niethod.^  of  ellecting  certain  results.     The  idea  onoe 

n.^^ i,  it  is  sin^tiar  to  trace  itsgnulual  development*    In  its 

early  stage^  it  was  imagined  that  the  harder  the  material  out  of 
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which  the  pattern  or  design  was  made  the  better  for  the  purpose- 
Keeping  this  then-imagined  requisite  in  view,  the  first  ornament 
imprintetl  was  made  out  of  ateel-wire  formed  into  shape,  and 
thereafter  tempered;  designs  of  a  more  ctim plicated  and  minute 
character  it  was  expected  could  l>e  protluced  by  using  metallic 
lace  or  wire- web.  I  may  here  reumrk,  tliat  this  idea  gave  the 
hint  which  resulted  in  the  pro*luction  of  the  wire-lace  exliibited 
by  Ml",  Carey,  of  Nottingham,  in  your  recent  exliibition  ot 
liatentai  inventions.  This  may  \*e  died  as  a  forcible  illustration 
of  tlus  effect  one  invention  may  have  in  stimulating  or  intro- 
ilucing  a  new  feature  into  a  nianuliicture  of  an  entirely  ditlerent 
kind  from  that  in  which  the  wimt  originated*  1  now  exhibit  Vf 
jrou  the  result  pruilueed  from  a  piece  of  cxxichet-work  in  wire;  it 
IS  remarkably  iodetinite  and  unsatisfactc»ry,  as  the  metallic  wire 
cannot  be  drawn  up  tight  into  sliape,  owing  to  tlie  elasticity  of 
the  wire  out  of  which  tJie  design  is  made.  Tlie  loops  being  loose, 
tiie  consequence  of  tlie  pressure  to  which  the  plates  of  metal  art» 
subjected,  in  order  to  receive  the  ornamental  device^  cause  dis- 
tortion or  flattening,  which  completely  destroys  the  arrangement 
of  the  tlireada  or  wires, 

Tliis  led  to  the  somewhat  singular  idea,  that  in  all  pi-obability 
oniinary  thread-hice  conld  be  used  for  the  purpose  of  proflucing 
a  device  upon  softer  metala.  I  mav  here  state,  that  the  result  of 
this  expenment  was  just  another  illustration  of  the  saying  of  Sir 
John  Herschel,  illustrative  nf  the  difference  Iwtween  theory  and 
practice;  thus  no  mere  philosouher  in  his  studv  oould  have  nre- 
dicte^i  that  so  tender  and  &'agile  a  fabric  as  ordinary  thread-ubce 
would  have  sustained  a  pressure  of  not  less  than  ten  totis,  jind 
oome  out  froui  such  a  pressure  com|mrativelv  uninjured,  leaving 
its  impress  even  on  so  sotl:  a  substance  as  Britannia  metal;  but 
how  much  greater  is  our  wonder  increased  when  we  find  the 
^ame  result  is  produced  on  copper,  and  on  the  harder  metal, 
formed  by  its  alloy  with  zinc — namely,  brass — ^the  yet  harder 
German  silver,  iron,  or  tin-phile,  and  moi'e  wunderml  still  on 
'wliat  we  are  led  to  believe  is  the  most  dense  and  hardest  metal 
in  ortlinaiy  use — viz.,  steel  I  now  exhibit  to  you  the  first  expe- 
riment made  with  thre^ui-lace,  which  is  interesting,  as  demon- 
strating a  very  peculiar  fact,  and  affords  a  very  excellent  illustra- 
tion of  a  great  philosophical  truth — viz.,  the  indestructibility  of 
matter;  it  was  found,  as  wUl  be  anticipated,  that  the  more 
perfect  and  closely  twisted  the  tliread  of  which  the  lace  is  made 
the  better  and  more  definite  is  the  impression.  The  trauaition 
iixtm  rags  to  paper  is  a  natural  one,  and  patterns  or  designs 
formed  out  of  perforated  paper  were  next  triedt  From  its  densi^, 
tlid  almost  ct:»mp]ete  cohesii  in  of  its  fibres,  and  their  dose  proximity 
to  each  other,  it  was  found  on  ex}>eriment  that  designs  formed 
thereof  produced  very  satialactory  results,  while  in  point  of 
economy  it  is  even  superior.  As  a  curious  illustration  of  its  capa^ 
bility  of  resisting  pressure,  I  may  state  that  I  have  myself  paaaed 
througli  metal  rolls,  without  injury,  the  same  piece  of  perforated 
paper  (ordinary  writing-pa|)er)  in  the  ornamentation  of  tin-pUtes 
not  less  th:m  ten  times,  afU'r  which  it  wm  not  entirely  uaeleiii, 
but  it  became  hard  luid  brittle,  owing  to  the  cohesion  of  the  pai^ 
tides  being  destroyed  by  the  compression  it  ha*l  undergone. 

By  far  the  most  useful  practical  appliczition  of  the  invention 
was  yet  iu  store;  and  in  e^ionoiuy  of  its  reproductive  y>oweii8,  it 
bears  a  near  relation  tti  the  multi plication  of  the  duplicate  st^l 
pLates  from  which  the  Bank  of  England  notes  are  printed,  and 
which  are  produced  by  pressure,  in  the  first  instance,  from  one 
original  engravtd  plate,  or  to  the  production  of  the  plates  from 
which  our  ortlinary  penny  postage-stamps  are  printed,  the 
original  of  which,  up  to  1852,  had  been  only  once  engraved.  The 
reproduction  in  the  two  instances  last  mentioned  is  eilected  by 
means  of  steel  rollers,  the  i^eriphery  of  which,  by  pressure  on  the 
original  plate,  has  received  an  impression  of  the  engi-aWng  in 
relief,  and  which  when  hardened  impresses  upon  the  surface  of  ii 
soft  steel-plate,  a  fac-simile  of  the  onginal.  The  plan  ailopted  in 
the  present  instance,  and  applied  to  the  ornamentation  of  metjij, 
is  somewhat  similar: — A  steel-plate  very  equal  in  tliiekness  is 
selected,  on  which  the  design  i^quiaite  for  the  ornamentation 
of  the  salver,  tray,  or  other  object,  is  engraved  in  the  ordinary 
manner,  but  somewhat  deeper,  tlie  point  of  the  gi*aver  eni- 
ph»yed  to  cut  the  line^  being  ground  more  acute.  The  engi'av- 
ing  must  l>e  carefully  executed;  erasures  or  scrapings  out,  ur 
beatings  up  of  the  plate  from  behind,  must  be  avoided,  as  where 
they  occur  they  are  detrimental  to  the  appearance  and  unifoniiity 
of  the  work.  The  least  departiii'e  fitjiu  |>erfect  tlatness  of  surtace 
or  equality  of  thickness  ia  fat;d  to  the  pertection  of  the  impres- 
sion.   From  tJiis  plate  &  matrix  or  impression  is  taken  in  Germajt 
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dWcr,  steel,  or  other  metal,  bj  pLa^iag  the  pliita  to  be  used  as  the 
nmtrLx^  and  the  engraved  yilate  or  design  to  be  copied  from, 
through  A  pair  of  rull^,  obsei'vitig  however  that  the  pressure  of 
the  roik  w  uniform  td\  over  the  surfiiee,  or,  in  technical  hmguAge, 
t!iat  the  *'i)iucb*'  is  ecjiuU.  If  this  has  been  the  ease,  and  if  &e 
pre^^^ure  ftpi)Iie<l  hjis  been  sutficient,  the  result  will  be,  tlmt  upon 
the  previously  blank  sheet  of  metiil  an  impre^jsiou,  with  elevat43d 
or  projecting  portions  correspmdint/  to  the  sunk  lines  in  the 
engrave*!  or  chased  original  plate  mil  follow.  This  impression  is 
then  used  as  the  meilium  fi-oni  which  to  obtain  the  oinimTiental 
blank  thereafter  to  be  made  up*  Thi^  is  done,  as  in  the  former 
instance,  by  placing  the  sheet  of  metal  to  be  ornament^^d  with  its 
fjice  to  the  jtlate  'W'ith  the  raiaed  or  projecting  portions,  and 
parsing  them  thnniji^h  the  roLLs  as  beit>re;  the  consequence  is, 
thut  every  line  of  the  original  design  will  be  found  impi^sseil  or 
iiiikateil  into  the  previously  phiin  sheet  or  blank  of  metal.  The 
oi-igihal  steel-plate  is  thus  uned  only  for  the  preimration  of 
reverses,  one  of  which,  however,  may  be  used  many  times  in  3U0- 
cession,  or  in  proportion  to  the  hardness  of  the  metal  to  be  orna- 
mented, Thtj  bhmka,  after  beiii^^  ornamented,  may  be  « tamped 
or  spun  up  Into  shape;  tf  of  a  globidar  or  regular  form  of  outline, 
if  irregular,  hexagon,  octagon,  or  with  boss*?**,  the  metal  out  of 
which  the  vessel  or  article  is  formed  is  ornamented  in  separate 
[wrtioua,  which  are  thereafter  bent,  stamped,  or  raised  into 
shape,  litted  and  scildei-ed  together.  After  trimming  an<l  dreiss- 
ing,  the  plating  or  wilvering  is  effected  by  the  electro-de|XJ8it 
process;  burnishing  foDows,  the  tools  employed  Iseing  bunjishera 
made  of  blood-stone.  Females  are  principffdly  engaged  in  tliia 
jTortion  of  the  work.  As  the  two  last  proce^^ea  mentioned  are 
very  generally  understotKl,  it  is  unnecessary  to  do  tnovG  tliau 
simply  allude  tci  them.  It  may  not  be  out  of  place,  liefore  con- 
cluding the  notice  of  this  metlioil  of  pro<iucing  surface  ormi- 
mentation,  to  i"cmark,  that  the  excellence— or  the  i*everse — of 
the  om/imentation  beax's  a  c^irrect  proportion  to  the  original 
steel-plate,  and  just  in  so  far  as  the  design  is  a  good  one,  ami  the 
engnvver  of  the  steel-plate  has  executed  his  part  well,  will  the 
result  be  satisfactory,  or  in  the  inverse  i-atio;  it  is,  in  fact^  just  aa 
faith  fid  a  c^jpy  upon  a  sheet  of  metal,  as  an  engraving  by  Waas  or 
Finden  is  upon  iwiper  It  affonls  a  ready  and  cheap  method  of 
introducing  gocMi  firnament  in  the  place  of  mimeaning,  ungrac<?ful, 
inelcgjint,  an<i  lwidlyHL^xecute<l  hand-chaaing  or  engraving,  which 
in  general  serve  in  deface  what  tljey  are  intentled  to  a<i<irn. 

I  now  desire  to  tiuect  yoiu'  attention  for  a  brief  peri<xl  to  a 
flubject  which  within  the  last  few  weeks  has  attracted  some 
notice;  and  though  somewhat  out  of  pbice  in  a  paper  proposing 
to  treat  upon  the  working  an*!  ornamentation  of  metals,  yet,  in 
so  far  as  the  means  employeil  t4:*  impress  on  metal  certabi  inden- 
t^itioua  which  are  t*)  be  printed  from,  there  is  no  difference  what- 
ever* I  here  refer  to  the  art  of  natural  printing,  for  wliich  the 
Austriaus  have  preferred  a  chiim,  taking  to  themselves  an 
amotmt  of  ci-edit  to  which,  with  all  due  deference  to  them,  I 
tliink  they  are  scarcely  entitleii,  even  ha*l  the  invention  Ijfen  one 
of  greater  magnitude,  imd  capihle  of  a  much  more  extended 
appliiiation  than  it  really  is;  tlie  prtxjess  is  simply  that  of  pn> 
duciug  on  a  piece  of  lejid  an  impression  from  a  natural  object, 
such  as  a  flower,  a  leiif,  a  feather,  kc.  This  is  done  by  means  of 
rolls,  tiA  alre;uly  shown.  From  the  lea<l  impression  tlicy  take  a 
copy  by  the  dep>»it  process,  the  lines  of  which  are  in  relief;  from 
this,  ag;iin,  tliey  tiike  another  e<jpy,  which  is  printed  from. 
The  earliest  application  of  the  prmei[jle  in  which  meud  was  used 
Viv  the  Austrians,  in  order  to  copy  i<it^e^  appeitrs  to  Irnve  taken 
place  somewhere  between  May  and  October  l8o2;  but  Jlr. 
Sturg^*s  hiul  in  August  lS*i\  printed  the  two  sjiecimena  of  needle- 
work and  net  now  exhibited.  It  is  very  imp^ntant  to  remark, 
that  the  English  patent  for  the  ormmientation  of  metids  waia 
i^alevl  on  the  '2Uh  January  18o2,  while  the  patterns  of  kice  whicli 
dii'ected  the  attention  of  Auer  to  the  subject,  was  receive*]  by 
tliem  at  Vienna  in  Mjiy  of  the  same  vear.  The  |)atent  of 
Worrung  di»es  not  appear  to  have  l)een  taken  out  tmtil  the  12th 
()etoV>er  lHo2,  thrtx'  laontJis  ftfter  the  English  patent  was  gpeci- 
fie«J,  and  when  all  the  dotaili*  of  the  pn>cess  were  explained  at 
length  in  the  then  published  Hjieciticfltiun.  In  the  mouth  of 
l3ccemlM?r  lSo2,  I  hapf>euej  to  l>e  making  some  ex[>eriments  on 
the  process  for  orniimentiiig  metals.  I  used  various  media,  im- 
pr^KHions  of  which  I  jtriuted  fr<un;  they  are  now  before  you* 
Keaaoning  from  these,  I  at  once  saw  that  media  of  even  a  more 
fi'agile  kiuil  than  had  previously  been  used  might  be  impressed 
on  metal;  I  therefore  experimented  upon  decayed  leaves,  featheiii, 
&e.,  with  the  most  peHeet  Buocea^  ami  as  I  tiiiak  by  your  esami* 


nation  of  the  specimens  exliibited  you  wUl  readily  ^dsas&L  Am 
my  time  is  mucli  ttdcen  uj),  the  range  of  subjecta  h&a  been  mmi^ 
wbtit  lindted  from  which  I  have  procured  impresaiona:  but  di«ie 
have  not  I  wen  produced  at  third  hand,  as  has  been  the  praetioe 
of  the  Austrians,  Messrs,  Bradbury  and  Evans,  and,  until  \&^ 
recently,  of  Dr.  Brannon  of  Shetheld.     In  •  -^auo 

those  in  which  I  iirinted  from  transfers  on  s^ 
Britaxmia  metal  plates^  I  have  priuted  from  thf  piivit-  mdeu 
Uie  object  copied.     The  copying  from  the  leiid  by  depc 
using  the  Ittid  impression  as  a  matrix,  and  ironi  the  pii__, 
copied  wnth  ratsetl  lines  to  copy  another  with  sunk  lines,  whiq 
ia  that  used  to  print  fiom,  can  only  result  in  losing  many  of  t[ 
minute  touches  which  constitute  and  form  the  chiej  i*ecommeod 
tioaa  of  natiiral  printing.     In  printing  direct  I  therqfi^^  mU 
alone,     Dr,  Bnmson  in  the  *  Journal  of  the  Society  of  Arts,'  [ 
announced  that  a  **step  in  advance  hii/A  been  miufe,*'  by  Awr  ^ 
covering  that  Britaimia  metal  was  a  better  material  than  J 
take  ixn  impression,  and  itoould  be  printed  from,     Imad^i 
cover  tf  fourteen  vumth^  ago^  and  acte<i  upon  it.      U  Br.  Br 
had  rea^l  the  Atherupum  of  the  lOth  December  last,  he  won 
have  found  X  mfitie  no  secret  of  the  material  used  by  me.     In  I 
manner,  as  to  the  a]:»plication  of  the  tninsier  to  the  lithograii 
stone;  this  I  had  also  done  some  time  before  Dr.  Bi-anson's  lei? 
a^ipearetl.     I  must,  however,  haJtartl  an  opinion,  that  when  lin 
ot  an  exceetlingly  deHcate  kind  occur,  A3  in  the  down  of  a  fa  "' 
the  stone  will  not  print  a  great  number  of  impi'^^iona  cle 
w^ill  be  ajit  to  bl«>cK.     Whei*e  the  markings  are  cle/ir  and  c 
in  the  object  copied,*  the  result  will  be  more  successful,  the 
wajit  of  solidity  in  the  lines  (a  defect  inherent  to  transfer  ] 
gTftphy)  may  be  anticipated. 

In  concluflion,  it  remaius  fiir  me  but  to  thank  you  for 
attention  with  which  you  have  listened  to  tlie  fiaper  just  n 
In  treating  the  svibject,  a  purpose  has  been  kejjt  in  view— vii^  I 
try  to  explciin  tlie  j>rinciples  involved  in  ceilain  methods  cm- 
ployed  for  the  prmluction  of  ormunent,  and  this  in  order  to  gntd^ 
the  industrial  de^igncT  to  sure  and  certain  residt^.     To  be  suo- 
oessful,  the  pi*oceases  in  vol  veil  in  the  jti*tMluL'tion  of  ariioltti  of. 
manufacture  must  be  understood,  and  to  this  the  eamesFti 
tion  of  all  intereiit«<i  in  the  improvement  of  manufacture 
be  dii-ecte*!.     Tlie  absti-act  tejiching  of  design  is  eompo] 
valuele«3,  and  soccesa  wdl  only  \*e  achieved  when  to  the 
the  designer   the  skill   of  the  workman   is   united, 
ignoriug  the  higher  walks  of  induatrifd  art,  that  which  add 
itself  to  the  gre;it  body  of  the  people  should  be  specially 
for.     In  imlustriid  art,  as  in  poetry,  we  must  have  that  whic 
adapts  itself  to  the  various  tastes  and  w^nditions  of  men.    If 
have  Dantes,  Mltons,  and  Shakspeares  to  jiourtray  the  sublimit 
and  grandeur  of  the  unseen  wtu'ld,  or  express  the  deep,  subtT 
and  nice  distinctions  which  mark  tlie  menUd  constitution  <»fmn 
wti  must  also  have  Crohlsmiths,   Bloomtiehls,  aiul  Chirea,   wh 
have  a  humbler  walk,  but  who  not  the  less  aildress  themaelv 
and  give  delight  to  a  more  extended  cin^^le  of  ailmirera.     If 
painting  we  have  Turners,   Hi! tons,   ilaclises,  and   Ettys, 
muHt  idso  have  CreBwit-ks,  Redgraves,  Midreadya,  Webst^ers,  i 
Friths.     Taking  miture  for  our  guide,  we  find  associated  Uiu 
structures  the  most  complex  and  simple.     Under  the  sha 
the  mse  blooms  the  lowly  daisy;  near  the  lordly  lAak  the  1 
thoin  blows.     Let  us,  then,  take  care  of  that  art  which  i»  inteude 
to  fjtcnetrate  into  tlie  houses  of  the  lowly.     In  doing  this,  we  J 
be  iissui^d,  that  that  which  is  intended  to  embrace  a  more  exalt 
position  wdl  not  be  forgotten. 

Discussion, — In  reply  to  questions  tvom  difierent  meml 
Mr.  AiTKEN  stated,  that  from  the  Britannia  metal  plate  the 
tjeing  printed  from,  un  wdiieh  h^avea  of  trees  were  represented,  f 
had  alreaily  haul  upwai'ds  of  17^'  impressions  taken.  The^e  leav 
w^ere  dried;  he  hml  never  attempted  to  transfer  any  in  a  pulp 
state. 

Mr.  H.  Cole  (the  Chairman)  said — Of  course  the  simpler  i 
process  the  more  'valuable  it  was ;  and  it  tlierefore  could  not  1 
deniefl  that  the  nature  printing  of  Mr.  Aitken  hat!  grejit  atlva 
tagea  over  a  system  which  hiwl  to  pasw  tlin>ugh  two  or  thi 
pi'oceeses  to  produce  the  same  I'esult.     He  ajjprehended  the 
would  be  no  ehemiijsd  difficulty  in  printing  in  colours ;    it  w 
purely  a  mechanicaJ  javjcess.    There  appeal^ed  t^o  be  one  point  of 
oitference  Ijetween  Mr.  Aitken  and  Dr.  Branson.     The  latter  g 
tleman,  he  believed,  had  taken  impressions  of  plants  in  th 
pult*y  «tat<».     One  of  the  dried  leaves  wliich  Mr,  Aitken  ha 
made  use  of  he  now  held  in  Ms  hand,  and,  although  it  was  f 
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thim  tije  finest  Uoe,  it  had  not  been  injured  by  being  pressed 
between  oopper  plates. 

Idr,  AmcKN  believed  that  Dr.  Branaon  ori^ally  uaed  gnttar 
pgTcba ;  Mid,  aft^r  getting  a  deposit,  it  was  tranaferred  to  metaL 
Wlicre  these  things  had  to  xindergo  two  or  three  processea,  tlie 
lines  did  not  come  out  bo  sniooth^  fair,  or  well-defined,  as  when 
they  were  at  once  impressed  on  the  metal.  He  ahould  aay  that 
thiiTe  would  be  a  great  difficulty  in  obtaining  an  impression  of  a 
leaf  or  flower  in  ita  soft  or  pulpy  state,  in  ^'onseqnence  of  the 
haidnefis  of  the  metal  and  the  pressuru  to  which  it  wjia  subjet^ted, 
Ht  tlien  produee»i  a  eoffee-pot  of  tinne<l  iron,  oruamented  hy  thiB 
DTOceaBy  tne  merlium  being  perforated  pai)er.  In  i^ply  to  questions 
umD  Mp-  Taylor^  Mr.  Aitkeu  said  he  ilia  not  believe  the  imprea- 
QjQii  would  soon  wear  off  in  ordinary  use ;  iiifleed,  he  had  heated 
tinned  phitee  ao  treated  *ind  witjed  off  the  tin^  and  found  the 
imprefliioti  atill  deeply  indentetl  intt*  the  iron.  He  introduced 
tbis  style  of  omfwment  in  tin  manufacture  ab*jut  two  years  since. 
In  Bli^eld  he  had  seen  large  salvers  chasetl  for  8<i.  each,  the  work 
bring  done  by  boy  a  who  had  received  no  instruction  whatever  in 
drawing.  By  the  process  of  preasiire  the  manufacturer,  by  paying 
a  &ir  sum  for  an  engraving  m  the  first  instance,  might  turn  out 
a  really  elegant  and  artistic  article  at  less  008t  than  that  now  paid 
for  the  inferior  workmanship. 

Mr,  H,  Cole  Ikclieved  there  oould  be  no  doubt  on  the  point, 
that  engraving  might  be  almuet  cjonatantly  reproduced  by  pressure. 
The  poatage-stamp  was  a  proof  of  that.  There  were  240  heads 
Cb  a  sheet  of  these  stamps,  and  he  waa  afraid  to  say  how  many 
iona  of  these  sheeta  of  stampo  had  been  printetL  Yet  all  had 
1  produced  from  one  heaa  originally  engraved  upon  steel, 
which  had  been  repeated  ^0  timea  over  on  a  sheet  by  tne  agency 
of  reeling,  and  from  that  sheet  impressions  on  plates  liatl  8ince 
been  taken.  The  application  of  the  principle  and  the  proof  of  ita 
eoatleasness  might  ttierel*>re  lie  dated  from  the  intr»Hiuction  of 
poalage-atampe,  though  it  hiwi  been  previously  applied  to  the 
pjalis  from  which  bank-notes  were  printe<l,  n»  a  meana  of  getting 
exact'  uniformity  in  a  ditficult  ajid  intricjite  fjattem,  ami  thereby 
fwider  the  detection  of  forgery*  coniparatively  easy.  The  cost  of 
tbe  postage-stamps  to  the  country  waa  m  infiuiteaimal  m  s^-ai  ty>!y 
to  be  worth  consideration  in  compiUTfictn  with  the  amount  they 
prodoeed. 


I   mkA 
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CABINET   MAKING* 

Amoko  the  nobaidiary  tradea  comiected  with  internal  archi- 
tecture, those  of  the  cabinet-maker  and  upholsterer  are  the  moet 
important.  Upon  their  co-operation  it  depends  whether  the 
design  of  the  architect^ — if  ileaign  there  be^ — be  carried  out  or 
marred,  for  it  too  often  happens  that  these  workmen  are  not 
dq^endent  on  the  inBtruetious  of  the  architect.  If  architecta 
were  wise  in  their  generation,  they  would  when  called  in  by 
priYi&te  employers,  or  in  the  cane  of  clut>8,  lil)rarie»,  and  the  like 
itrtictures,  propoae  that  they  should  superintend  the  funiiture 
and  fittings.  Bomearchitecta,  it  is  tnie,  think  thi«  beneath  thern, 
— ao  Barry  has  not  thfiught  atthe  We^itminater  Palace  or  Iloform 
dab;  aome  are  too  iudtilent  or  too  ignorant  to  charge  themselves 
with  such  detail;  some  fear  it  will  not  rejiay  them  to  undertake 
il  If  a  man  haa  tnily  laboured  to  pi'oduce  an  artistic  compiTsi- 
tion  and  effect,  and  if  he  ia  studious  of  hi.s  n.|nitHtion,  he  will 
eertainly  not  run  the  risk  of  having  h'u  hibours  frttatiTited  by 
ieiormnt  mioceaaors.  Of  course  it  will  be  sjiid  that  empltiyera  or 
thidr  ladies  have  their*  own  notiotia,  or  aa  they  call  it,  taste,  hb  to 
fbniiaUiDg;  but  we  believe  thei^  are  few  causes  whei-e  there  would 
be  any  obstacle  from  such  quarter»  if  the  architect  took  the 
tiTMible  of  pnt4  ring  into  explanations  on  the  subject.  Tho«4^»  who 
faaire  h  'i«iir  own  taiste  are  commonly  veiy  nmch  annoyed 

ulieti  I '  laences,  in  the  shaf>e  of  nionstrtjus  Vjlunders,  are 

pofaited  out  to  them;  and  the  visitors  to  tlie  cabinet  of  monstrosi- 
tiea  at  the  Museum  of  Practical  Art,  have  exjx^rienced  such 
harat  at  seeing  their  favourite  subjects  in  the  mfkjc  expurgatoriwi 
ol  chat  ^tatdishment,  that  they  would  willingly  in  the  case  of 
««♦  experimente  avail  themflelvea  of  competent  profeasional 
idriee. 

WTnle  there  are  such  motives  for  the  action  of  professional 
mm^  we  believe  there  are  some  obstacles,  for  there  are  many  not 


wanting  in  abilitiee  or  in  knowledge  of  the  liigher  branches  of 
their  art,  who  not  having  studied  these  matters  of  detail  are 
incompetent  for  their  treatment,  and  who,  if  intrusted  with  such 
a  responsibility,  offer  such  erode  suggestions  and  taateleas  deaigns, 
that  their  employers  are  not  tempted  again  to  incur  the  eipenac 
of  demanding  their  services.  Tnen  again  there  are  other  mem* 
bers  possessed  of  more  taate,  who  make  propositions  ao  at  variance 
with  yrractical  requirements  and  utility,  for  the  mere  purposes  of 
(L*Hplay,  that  utilitarian  householders  refuse  their  concurrence. 
In  this  depc'irtment  utility  is  so  essentially  connected  with  art, 
that  the  two  reqiiirement*i  ai-e  hardly  to  be  dissevered,  or  if  a  pre- 
ference be  given,  it  must  lie  to  theforaier;  and  hence,  to  a  well 
inibrmed  man,  ther^  is  a  particular  gratification  in  the  achieve- 
ment of  such  results  as  may  satisfy  the  eye  and  yet  be  found  to 
minister  usefully  for  the  special  porposes  for  which  designed. 
Hence,  on  the  other  hand,  a  workman  with  less  knowledge  of  art, 
hot  knowing  better  what  is  practically  available,  is  often  allowed 
full  away,  to  the  detriment  of  what  has  already  been  done,  and 
perha|>8  to  the  complete  diMfigurement  of  a  weU-baJanced  design, 
on  which  great  expense  ht\A  been  incnrreil. 

Why  the  lalxmra  of  the  ai-chitect  should  by  any  >>e  held  to  end 
witli  the  walls  we  cannot  imagirje,  or  why  the  upholsterer  or 
cabinet-maker  and  their  brother  workmen  should  be  let  in  t*) 
exercise  independent  functions,  where  they  ai-e  naturally  only 
ministers  to  tne  architect.  Thus  the  architect  designs  the  chim- 
ney, and  the  ironmonger  is  allowed  to  put  in  a  stove  utterly 
ini-ongnious;  the  architect  arranges  his  openings  with  due  effect 
fur  the  do<frs  and  windows,  when  the  upholsterer  comes  and  witb 
curtains  alters  the  effect  of  the  'windows,  and  puts  in  glaasef^ 
which  overbalance  the  arrangement  of  the  docjrs  or  chimney 
piers.  Then  there  is  the  paperhanger,  who  likewise  ojierates 
on  his  own  account,  and  who  has  a  favourite  contrivance 
in  the  arrangement  of  panels  with  lw:>rder9,  in  virtue  of  m*hich 
the  doors,  chimney,  and  windows  come  imder  sucli  a  form  that 
it  is  made  to  appear  as  if  the  miftirtimate  architect  had  originally 
forgotten  the  means  of  access  and  lighting  for  the  room,  and 
that  after  the  upholsterer  had  decorated  it  the  architect  had 
wilfully  cut  openinois  in  his  panels  and  ornaments  for  the 
requisite  doors  and  windows.  The  gas-fitter  sticks  up  a  mediaeval 
chandelier  to  match  a  Greek  or  Rc>man  ct>mice;  and  the  carpet 
planner  declares  war  against  the  paf^erhan^'er,  and  lays  down  a 
totally  opfjosed  botanical  or  ssoological  illustration  in  an  in- 
compatible colour  key.  We  have  seen  the  ceiling,  the  j:>apering, 
and  the  carjieting,  each  on  independent  and  dissociative  princi- 
plea,  with  furniture  ami  liangmgs,  gl«Ksea,  ironmongery,  and 
gasfittings  affording  other  incomjiatible  memliei's  of  the  sti'ange 
political  commnnity.  The  happy  family  in  the  i^n^  at  Trafalgar 
Square  it*  Ufthing  in  comparist^n  with  some  of  the  neighlxjuring 
mnnsions,  where  flissn^nant  elements  are  cx)ngregat«d  in  f&x 
greater  jirttfuston  and  variety. 

Upon  what  ground  the  upliolstei^r,  the  cabinet-maker,  and 
the  rest  of  the  miemtoi-s  should  l>e  indulged  in  an  itidependent 
career,  it  is  difncidt  to  understand,  for  unfortunately  their 
artistic  prf>ficiency  is  neither  attested  by  their  education  nor 
their  works.  We  can  verv  well  uudersta^nd  an  employer  suggest- 
ing to  an  arc*hitect  that  lie  wishes  an  arrangement  cftm[*atible 
with  certain  furniture  already  in  his  possesaicm,  or  to  accommo- 
date  some  particular  object;  but  it  is  not  easy  to  see  why  the 
workman  is  to  he  allowed  U*  carry  on  a  virtual  rebellic^n  against 
the  architect.  The  latter  is  the  responsible  artistic  adviser,  and 
the  scH^ner  he  aafuimes  this  responsibility  the  better  for  all 
{wtrties.  The  workman  himself  will  profit  by  it,  for  his  co-opera- 
tion with  the  architet.^  will  ti-nin  him  in  the  combination  of  h\» 
works  with  a  larger  compositiou,  insuring  unity  of  design.  Tlie 
architect  will  benefit,  because  having  an  asKoranee  tluit  uis  idea^ 
will  recei%*e  due  completion,  and  having  before  him  the  means  (if 
obtaining  a  better  effect,  he  wUl  be  induced  tr>  study  more  car^- 
fuDy  the  means  of  obtaining  interior  effecls.  It  need  hardly  be 
said  that  the  employer  and  the  public  will  obt^^in  the  full  advan- 
tage from  such  co-operati<»n. 

If  the  ar<.'hitect  hnds  it  necessary  to  undertake  such  reaponai- 
bility  in  his  larger  works,  the  ^nie  principle  m  him  to 

a  like  charge  in  smaller  works.     Where  this  h  ue  very 

pleui^ing  resulta  have  l)*ien  achievTs^d,  and  our  i^  ii  nir  i  ajfi  hIiow 
some  a*hnin\ble  interiors;  but  it  has  l>een  well  [wjiutcd  out  by 
"Candiilus''  and  other  writers  in  this  Jmirnat^  that  the  variety  of 
effects  to  be  obtained  by  interior  arrangements  have  been  too 
little  regarded.  If  the  ai^chitect  plans  out  certain  rooms  he 
oommonly  thinks  he  has  done  enough;  he  provides  four  walls,  a 
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ceiling,  and  a  flcwr,  and  there  hia  labours  end:  yet  should  he  be 
fortuiwite  enough  to  have  the  direction  of  a  senate  hall,  of  a  club, 
or  of  a  public  library,  he  will  not  let  a  workman  meddle  with 
anything,  but  carefully  preparea  a  deaign  for  every  omameni  a^nd 
fitting.  Tlie  recent  arrangements  as  to  diurchen  have  imposed  a 
like  care.  Ecdeaiologieal  critics  are  exacting  enough,  and  even 
to  a  chandelier  or  a  ^-ee-aeat  there  mnat  be  provided  competent 
designs,  preserving  congruity  of  style  and  arrangement.  The 
large  class  of  works;  provided  by  the  progress  of  church  extension 
lias  given  a  valuable  lesson  in  this  respect,  and  ha«  afforded  gi»od 
opportunitiea  for  tmining.  Wliat  is  wanted  is  to  carry  i>ut 
the  same  system  in  domestic  architecture,  for  what  can  l>e  done 
for  a  palace  or  a  club  mn  be  done  as  effectively  (or  a  villa,  if  not 
aa  sumptuously,  and  by  the  spread  of  aoimd  principles  would  in 
time  be  provided  for  the  cottage.  The  effect  of  a  chibhoiise 
arrangement,  for  instanccj  is  very  much  enclianced  by  those 
judicious  designs  which  liave  produced  scenic  interiors  by  the 
proper  disposition  of  every  detail 

The  progress  of  tlie  arts  of  design  has  been,  there  is  rejison  to 
consider,  materially  impeded  by  the  want  of  this  salutarj^  con- 
trol on  the  part  of  the  architect^  for  though  certain  conventioiml 
niches  are  sometimes  provided,  thoy  are  never  filled  with  sta- 
tuary, anfl  |mnelling  is  not  .supplied  with  pictures,  because  the 
architect  walks  out  with  the  pia-ster«r,  and  the  upholsterer 
prefers  his  own  art  to  that  of  the  sculptor  and  painter.  Tlie 
fuvhitect,  on  the  contnirj^  prefers  the  co-opei*ation  of  tlie  two 
latter  to  that  of  the  arliatic  workman,  whose  laboui-s  be  adopt*^ 
in  sulxvi'di nation. 

The  work  now  liefore  us  takes  up  the  subject  in  a  proper 
spirit,  and  is  c^lcnlated  to  produce  a  very  beneficial  effect  on  the 
trade  to  whicli  it  is  addressed;  and  its  greatest  merit  is,  that  it  is 
a  special  work  for  a  special  trade,  but  none  the  leas  valuable  to 
the  architect,  because  it  is  a  thoroughly  practical  work.  The 
author  writes  for  cabinet-makers,  and  he  proceeds  on  the  prin- 
ciple that  it  is  much  better  t*)  explain  fully,  and  to  be  tbou^i^ht 
commonplace  or  trivial,  than,  by  presuming  too  much  on  the 
previous  knowledge  of  the  reader,  neglecting  anything  essential 
for  informatiun.  For  the  workman,  the  course  of  jiractical 
geometry  and  mathematical  drawing  introduced  will  be  very 
useful,  Wause  this  is  precisely  what  is  essentifd  for  him  to 
know,  and  precisely  what  is  neglected.  The  author  lias  not  lost 
sight  of  the  fact,  that  notwithstanding  the  pnigresa  we  have  of 
late  years  made,  the  majority  of  our  workmen  bestow  far  tt>o 
little  thought  upon  tlie  articles  they  manufactui-e^  whether  as 
respecia  the  materials  of  which  they  are  constructed,  the  way  in 
which  they  ai'e  made,  the  ends  they  are  to  serve,  or  the  designs 
alter  which  they  are  fashioned.  Hence  he  obaer\  es,  that  many 
good  plans  are  cx)pied  and  re-copied  by  the  unthinking  many, 
without  any  intelligent  appreciation ^  and,  as  a  necessary  conse- 
quence, the  artidee  thus  unintelligently  copied  liave  a  conaUnt 
tendency  to  degenerate  in  character  in  the  hands  of  the  copyist. 
He  mlgnt  even  have  added,  that  where  an  improvement  is  intro- 
duced it  is  rendered  worthless,  being  wrongly  applied. 

It  is  well  observed,  that  one  of  the  leading  cfiuses  of  this  state 
of  things  is  doubtless  the  imperfect  training  given  to  apprentices, 
who  when  told  what  t(>  do,  are  not  properly  shown  how  to  do  it, 
or  the  reason  for  doing  it  He  becomes  a  mere  mechanical 
workman,  even  where  a  good  one;  and  his  reasoning  Cicultiea 
having  been  left  dormant  by  his  master,  he  seldom  attains  any 
particular  eminence  in  his  trade,  and  instead  of  an  originator, 
neoomee  an  inferior  copyist.  If,  indeed^  he  should  have  the 
curiosity  to  inquire  the  why  and  wherefore,  he  is  often  thwarted  by 
his  master,  it  being  a  common  practice  in  many  bmnches  of  this 
trade  to  keep  bati  instruction  from  the  apprentices.  In  the 
metropolis,  which  is  a  great  seat  of  the  cabinet  trades,  employing 
many  thousand  bands,  much  is  done  by  what  are  called  chfoidDer- 
mastei*^  or  in  otht:r  places  room-masters, — men  working  in  a 
single  room  with  an  apprentice  or  two,  or  may  be  a  journej^nan, 
andiealous  of  the  appnmtice  bec«»nung  a  master  and  a  cr>mpetitor; 
for  tie  amount  of  capital  I'equired  for  an  outiit  is  so  small,  that 
in  the  special  branches  every  appreutice  looks  ftni*'anl  to  setting 
up  AS  a  master.  This^  winch  should  he  the  element  of  gncid, 
is  in  many  respects  that  of  evil:  the  ti-aining  of  the  apprentice 
is  thwarted  in  the  way  we  have  stated,  and  the  et^lucatinn  of 
apprentice  or  nnuiter  m  design  is  neglected.  Tlie  nutal>er  of 
ms^tero  is,  however,  checked  by  various  operjitions;  for  though 
in  prosperous  times  and  with  high  wages,  many  journeymen  gL*t 
the  means  to  start  as  masters,  yet  their  small  capital  becomes 
exhausted  by  their  competition,   by   un&vourable   bargains   in 


wood,  by  long  cre<lit  wi^  the  tniddlemen,  and  by  bad  debla 

The  existence  of  the  chamber-'masterB  in  numbers  (avoup)  the 
operations  of  a  larjre  number  of  middlemen,  who  keep  the  largi*r 
establishments,  ^ish  or  put  together  the  work,  ann  supjtly  tiw 
dealers,  or  themselves  become  dealei's.  Many  of  the*ie  work  on 
the  capital  of  the  chamber*miisters,  from  whom  tli  ^  long 

credits  acco  rding  to  t b  e  extent  of  competition,    1\  i  I  emeu 

are  in  the  habit  of  giving  out  designs  in  mast*,  wni'-n  ;ir^  n»in>> 
du«^  by  wholesale,  and  save  the  i^erior  chamber- maatera  mm 
the  necessity  of  designing.  Some  of  the  chamber-master?  *  -^r 
ever,  who  are  better  instructed,  submit  their  own  dealgUiH 
middlemen,  obtaiiung  orders  on  the  strength  of  the  novel, ^.  , 
variety  of  such  designs. 

Another  cause  of  the  backward  state  of  our  workmen  ban 
been  the  want  of  sehools  of  design,  and  of  elementary  instnictioo 
in  drawing  and  modelling  in  the  common  schools,  and  this  is  a 
want  which  ia  being  very  slowly  remedied.  Tlie  author  dwells 
on  the  advantages  that  the  foreign  workman  has  in  the  mean*<  of 
cultivating  his  taste,  and  he  might  have  enforceti  t\: 
practical  result*,  for  although  Australia  has  given  a  gi\ 
to  oui-  export  tnule,  yet  France,  and  more  particularly  iielgium, 
have  a  share  in  the  export  cabinet  trad©  far  beyond  what  their 
commercial  position  would  naturally  authorise  them  to  obtain, 
and  of  course  this  is  so  much  subtracted  from  the  funds  for  the 
employment  of  our  workmen,  now  devoced  to  the  training  of 
rivids.  It  is  obaei-ved,  with  tot)  gi-eat  truth,  that  the  workmen 
generaOy  have  not  availed  themselves  to  the  extent  they  might 
have  done  of  the  means  of  instmctiou  actually  within  their  reach. 
Mechanics*  institutes,  schools  of  arts,  &c.,  have  during  the  last 
thirtj^  veaTx^  risen  and  iiudtiplio<i  in  idl  our  great  towns,  yet  how 
small  a  portion  of  the  young  mechanics  have  taken  advanta£:e  of 
them  to  acquire  that  knowledge  of  matbematics,  natural  pnilc^ 
aophy,  and  ki mired  brunches  of  study,  that  might  through  th&r 
means  have  been  obtained*  We  regret,  too,  that  the  working 
classes  have  not  derive*!  all  the  advantage  they  might  havr 
dune,  and  that  the  chief  benefits  have  accrued  to  the  more  ii 
gent  young  men  of  the  middle  clai^aes;  bat  we  believe  that  in 
tion  has  been  mvieh  checked  by  the  system  of  payment  It  i5 
the  doetrttie  c*f  the  middle  classes,  that  as  money  is  the  only 
thing  to  be  vidueil,  m  education  i^  only  to  be  meaaure*!  by  a 
money  price,  and  will  not  be  value<l  unless  it  is  paid  for.  Tnis, 
however,  is  not  the  sentiment  with  the  working  dasses,  nor  is  it 
with  the  pooi-^n-  «tudcnts  of  the  middle  classes.  In  what  are 
called  the  dark  ages,  a  better  spirit  prevailed,  and  the  pwjr 
scholar  who  had  naen  to  wealth  and  dignity,  remembering  his 
early  struggles,  founded,  for  gratuitous  instruction  fijr  the 
pauperog  et  egentes^  those  noble  foundations  now  converted  into 
sinecures  for  a  few  fiivoured  chm\rhmen  and  fellows.  A  very  serious 
reflection  on  this  ffreat  metropolis,  notwithstanding  the  many  bene^ 
volent  and  useful  e.^tabli.shments  we  jiossess,  is  the  jmucity  of 
institutions  for  gratuitous  instruction.  In  attempting  to  compete 
fiucccsafully  with  our  foreign  rivals,  we  must  have  corresjwaoing 
advantages,  for  tlie  mere  establiskraent  of  a  few  schools  of  deaiga 
is  not  enough.  We  must  have  schools  and  institutions  of  t£e 
same  chai-acter,  and  gratuitous  admission.  This  we  require  OD 
various  grounds;  among  others,  because  the  working  classes;,  not 
being  aware  of  the  full  value  of  instructioa  in  design,  need  to  be 
incited,  atid  not  repelled;  and  secondly,  because  many  of  the 
apprentices — hundreds  and  thousands,  i>erhaps,  in  this  metro- 
pilis  —  cannot  affonl  to  pay  the  moderate  fees  reauired  for 
instructinn,  or  must  do  so  by  the  sacrifice  of  other  oDJecta.  A 
little  better  aorpiaiDtouce  with  the  working  cbi,s»ea  wotild  show 
at  how  hanl  a  price  is  instruction  obtained  by  the  zealous  learner. 
There  ai'e  the  fees  for  the  schdol  of  design  and  the  mechanici* 
institute,  but  the  ex[)ense  does  not  end  there — thei*e  are  books 
and  materials.  These  expenses  perhaps  absorb  those  small 
savings  meant  lin  the  reserve  in  sickjiess  or  dearth  of  employtnent. 
The  working  man,  t<J0,  has  hia  beuelit  society  to  pay,  and  hss 
dwruands  on  bis  pri\Ti.te  charity,  claims  for  a  fellow  workman  ill 
distress,  for  members  of  his  famdy,  and  for  trade  purjiuses. 
Besides  the  money  contribution,  he  must  make  a  oonsidemble 
aelf-sacrifioe  of  time  and  disposition  after  a  hartl  day's  toiL  Tht 
public  benefit  to  I>e  derived  from  the  instinjction  of  our  workmen 
IS  perhaps  greater  than  that  of  the  individual,  and  at  any  T»ie  ii 
will  answer  pulilic  pur}H>»es  to  provide  the  moderate  ftuudi 
requireib 

A  section  of  the  work  befi>re  us,  which  will  l>e  found  very 
useful  to  aibi net-makers,  is  that  on  the  selection  of  cabinet  woods 
— a  very  difficult  subject,  one  of  great  importauoe  to  the  niiaU 
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master,  and  wbich  w  treated  very  minutely  and  very  carefully. 
It  b  by  no  means  uncommon  for  tbe  cabinet-maker  to  pay  a  ooii- 
sidenible  ^um  for  a  log  which  turns  out  utterly  worthless.  The 
following  reniarka  on  Kosewood  will  illustrate  this: — 

"In  seleciing  rosewood  for  puiTh»#e,  it  is  of  impc*rtance  to  attend  to 
the  »i£e,  soundneiu,  oolourt  atid  figure,  of  the  pUnks  of  whioh  the 
▼anouA  loCfl  are  compoeed.  Pl&nkB  of  a  ffinaJl  aizo,  although  bought  at 
m  lower  price  thaa  larger  woctd.  will  be  found  leva  profitable  to  the 
cabintit-xiikktflr.  For  the  manufecturer  of  picture  fmint^,  or  of  bruahes, 
lh«  oaiTOW  breadth  is  lem  objectioivible;  but  in  purchajsiiij^  it  as  a  maie- 
rial  for  fiimiture»  ^e  full- sized  wood,  although  it  coat  more  money,  will 
be  found  the  mort  ecooojiii<^.  It  ia  a  lajLtt^r  of  greater  difficulty,  in 
^<etieral«  to  aecure  »ound  wood,  Umn  to  g>;t  it  of  a  proper  sire;  aiucc,  iu 
importAtioDs  of  a  fine  quality,  it  18  not  uncommon  to  find  the  greiiter 

nMTtion  of  the  plankfl,  or  Imlf  log»^  sooopt^l  out  on  the  heart  aide  a^ 
e«rigned  for  puinpa  or  canoes;  and  this  raay  be  the  ease  to  a  consider- 
able ext<3it,  even  although  it  does  not  appe^urat  the  the  endii  of  the  w^jod, 
PieoQi  that  are  marked  by  fludden  bends  lengthways,  are  to  be  avoide<l 
•■    sii^idous,     where    there  is    no    opjK>rtunity     to    turn    over    and 
•gamiilf  them.     But  the  cot^nur  ia  of  more  iniportanoe  than  either  mxe 
«rioaiidiie8B  m  rosewood.      Much  of  It  is  to  be  found  of  a  dull  lig-ht 
brown  colour,  resembling  nothing  more  than  a  dried  peat;  whereaa  in 
wood  of  gorid  quality,  tlie  groiiod  Lb  of  a  oljaar  sharp  colour,  varying  in 
~Bpth  of  shade  from  orange  to  dark  red,  having  the  graining  or  figure 
lUnctly  marked  in  Uack,     In  seeking  to  ascertain  the  ooTotu'^  it  is 
•irfiHIr  to  learn  what  it  in  near  the  heart;  for  often  a  thin  nnd  of  good 
^'i  '  d  is  found  on  the  outside,  enclosing  a  very  infedor  heart. 

Ti  ]  course^  is  greatly  increased  when  tlae  wood  is  well  coloured 

lhiim^i4t>uL,     In  seeking  for  wood  of  a  fine  tigure,  special  attention  ie  to 
be  paid  to  the  appearance  of  the  anntdar  rings,  an  seen  in  the  ends  of 
t^  blaiiks.      When  the  concentric  circles  of  red  and  black  are  found 
ragiuar,  or  only  slightly  irregular^  much  show  or  figure  is  not  to  be 
^xpcrt&{.     But  when,  on  the  contrary,  they  are  found  in  waving  and 
t*^'  -^^  »  good  figure  is  certain  to  be  found.     Another  indication 

ot  is  tlie  pLank  being  marked  by  knobby  protuberances,  wbich, 

wh^^n  pitrw-'d,  are  found  of  a  light  colour.     Theae,  when  intersected  by 
the  stnught  line  of  the  veneer  saw,   produce  au  abrupt  dash  of  hght, 
whjeh  eoiitrasts  very  agreeably  with  die  sober  aspect  of  tlie  general 
surface;  and,   therefore,  planks  having  these  knobs,   and  other  indico- 
tiuiui  of  figure,  should  bo  carefully  selected  for  vtneers,  while  tlie  plainer 
pleoQS  are  reserved  for  chair  wood»  couch-feet  and  scrolls,  table  pillarH 
and  claws,  tuid  solid  work  generally.      In  catting  up  veneer  pknks, 
f^nsd  must  be  had  to  the  form  of  the  concentric  circle*,  in  order  to 
bni^  emt  the  best  figure  which  the  plank  is  capable  of  exhibiting;  and 
tiiia  object  will  be  best  secured  by   making  the  saw-draughts  run  as 
oearlr  as  poesihle  parallel  to  the  circles. 

''In  dfying  rosewood,  it  is  of  importance  to  take  care  that  it  is 
hm  exposed  unsholterefl  to  the  rays  of  the  sun,   nor  suddenly  to 
ficaa)  heat;  for  either  wiLl  have  the  effect  of  producing  en^ckM,  wl^cl^ 
mvmi  pJlhough  they  idose,  cannot  be  conoealed  in  the  finished  work.     To 
mmk6  good  furniture  of  tliis  wood  it  is  especi^ly  necsessary  that  it  be 
gimduiUIy  and  thoroughly  seasoned;  otherwise  it  Is  sure  to  betray  the 
aef^kect  afterwards. 

'*  Anodier  peculiarity  of  rosewood  is,  that  much  of  it  It  very  porous, 
and  Ihjit  the  pores  jve  elongated  on  tiie  surface,  in  a  way  that  renders 
it  tliffi'^lt  t^j  produce  a  good  solid  body  of  poliah  on  it.     To  remedy  tlii», 
r%  -  have  been  tried.     Size  of  various  kinds  has  been  employed 

t*  pores:  but  although  well  paperwl  off,  it  furnishes  a  very 

kirvu  Aim  ungenh^  surfaoe  to  polish  upon,  and  Bhrinki<i  below  the  surface 
afterw&nisu     Bladuoed  bees'- wax  has  been  rubbed  in,  and  then  deaned 
eff:  bot  iLj^  bait  the  effect  of  preventing  the  polish  from  getting  pro 
I*-  i  in  the  wood,   and  ciiuses  it,  when  the  article  is  in  use,  to 

}*-  ^io  leiuit  friction.     The  beat  remedy  yet  dlacoveretl,  is,  aiter 

ti:  I  ts  been  finished  by  the  cabinet- mxiker,  to  rub  it  carefully  in 

»'  ►f  Pari«,   coloured  with  rose- pink,  which,  after  being  «f/,  is 

lo  tic  •  I   jff.     This  does  not  shrink  like  the  size:  and  lias 

Hit  effr  the  oil  used  with  the  French  {loliah  from  finding 

aMdfn^  J  _.--  ...  ...^  i^jres,  whence  it  afterwards  exudes  on  exposure  to 

ffas  air*  and  eats  off  the  polish  like  rust  on  a  metallic  surfiice.  The  dull 
lifown  colour  of  a  large  portion  of  rosewood,  has  led  to  a  wriety  of 
€s^eriuieiiia  to  improve  its  appeaninoe.  Some  have  tried  the  dyeing  of 
It  with  waeGmmvPi  coatings  of  an  infusion  of  logwood,  but  the  effect  is 
se  ui^ir  I  "  -fl  not  to  rep«y  the  trouble.     Othtirs  have  used  a  strong 

•olBllori  I  ragon,  or  dngon*8-blood,   as  it  is  commonly  termed. 

lUapr^^..^.  .-  ,  ^ery  enlivening  effect,  in  superinducing  a  rich  purple 
Irae  oo  the  dull  brown  of  the  wood;  but  it  always  presents  the  appear- 
anoe  of  i*  tlii'L  Ls.j|ouj\:rd  or  painted  medium  being  intcrpo#od  between 
the  wpti  :  the  wood.     We  tbiidc  it  decLdLxUy  preferable  to  make 

™»  of  :  colouring,  such  as  the  extract  of  camwo<xl^  or  other 

^yewfK-  J    tint;  which,   in  solution  with  spirits  of  wine, 

pwJQf  njge  on  the  coloui  of  tile  wood,  witliout  suggest• 

'■  •  •'-  painted." 

ff>r  each  deamption  of  fumitwre  are  very 

wort 
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,  carefully  deficrilxid  in  the  text.     The 
«•  a   Ycry  tucful  one,  and  will  we  hope  be  sueceaafuL 


AUSTRALIAN   AND  COLONIAL  RAILWAYS. 

In  consequence  of  the  atate  of  commimication  in  Auatralin, 
South  Africa,  India,  and  our  other  poissessioiw,  I  have  submitted  a 
plan,  which  luw  received  the  sanction  of  umny  of  the  home  and 
eoloiiiiil  authorities,  members  of  the  legislature  and  cajdtalists, 
find  which  ib  now  under  csonaideratioB  in  Auatralia,  The  progress 
of  AuHti-aliA,  it  i^  felt,  demands  a  large  extent  of  railway  commu- 
ni cation.  Such  communication  is  there  the  more  important, 
because  the  distinct^  to  be  connected  are  far  apart  and  the 
population  acatteretl.  In  England  a  railway  is  conflidered 
necessjtry  for  a  dense  jjopulation, — in  America  for  a  thinly 
inhabiterl  «liBtnct,  and  as  an  Instrument  of  oolorujB&tion  and 
local  improvement  He-nce,  no  sfH^uer  tloe«  a  Western  State 
acquire  the  necessary  organisation,  than  immediate  steps  are 
tiiken  to  foi-m  a  railVay  system  under  drcanistanoes  fir  less 
favourable  than  tho^e  of  AuatraUa  at  the  present  moment* 
Nothing  has  indeed  contributed  more  than  these  endeavours  to 
the  progress  of  the  Western  States,  and  the  establishment  of  that 
vast  population  beyond  the  Missisaippi;  and  there  is  nothing  to 
prevent  the  like  measures  in  Austraua  from  being  attended  with 
equal  success^  the  more  particnlarly  aa  there  is  no  great  inlantl 
navigation. 

The  want  of  railways  has  long  been  felt  in  Australia,  and  the 
catiae  has  been  ably  advocated  by  her  legislators,  but  hitherto 
no  great  undertaking  baa  been  effected.  Through  the  liberality 
of  the  legislature  of  New  South  Wales,  a  short,  railway  from 
Sydney  to  Goulburn  is  in  progress  under  a  lil)eral  guarantee: 
the  legislature  of  Victoria  htxfi  made  similar  exertions  for  three 
other  short  railways,  and  South  Australia  has  authorised  two 
short  Hues,  The  main  objects^  however,  remain  to  be  accom- 
|iliBhed,  and  of  these  the  chief  and  first  is  a  trunk  line,  connecting 
Sytlney  i*r  Ctoulbnm  with  Melbftume. 

The  length  will  be  under  OiX>  miles,  and  the  cost  per  milts  if 
ct:>natructe<l  uik>u  the  Anierican  system,  will  not  exceed  5<XX1/. 
a  mile.  It  is  believed  that  the  necessary  labour  can  be  obtained 
at  the  same  rates  and  in  the  same  manner  as  in  Canada  and  the 
Uniteil  States,  Chinese  labour  has  been  prn|X)sed,  but  there  is 
some  ditference  of  opinion  among  the  members  of  the  legislature 
on  this  subjects 

To  establish  such  a  trunk  line  the  concurrence  of  several 
favourable  circumstances  is  neceasarj^  ^ — the  co-operation  of 
capitalists,  satisfactory  financial  arrangements^  but,  above  all,  the 
necessary  legislative  facilities.  For  an  undertaking  so  lai^^  there 
are  two  modes  in  whidi  the  legislature  can  afford  aseustanee. 
The  one  is  by  guarantee  of  interests  or  dividend,  as  done  by  the 
le^fllature  ol"  Ctinadi^  and  as  already  carried  into  effwrt  by  the 
legislatur»?s  of  New  South  Wales  and  Victoria.  The  other  ia  by 
OTftnta  of  land  on  the  proposed  line  of  route,  a  course  sanctionetl 
by  Her  Majesty's  government  in  the  American  provincee,  and 
succej^sfully  adopted  in  lUinois, 

With  regard  to  a  guarantee,  doubt  is  felt  by  members  of 
the  legislatiu'e  of  New  South  Wales  whether  it  would  be  justifi- 
able to  enter  into  further  guarantees  burthening  the  finances  of 
the  province,  the  more  iMLrticularly  for  such  a  hngtli  i^f  railway 
as  that  of  the  trunk  line  in  that  province.  With  repj-d  to  a 
grant  of  land,  most  of  the  hind  oe  the  projKjsed  ixmie  m  already' 
af»pr<vpriat4?d  within  the  province  of  Victoria.  It  appeared 
therefore  most  suitable  that  an  application  should  be  made  for  a 
guai*antee  to  the  province  of  Victoria,  and  for  a  grant  of  land  to 
the  province  of  New  South  Wales.  For  this  latter  purpose  not 
only  ia  the  concuiTcnce  of  the  local  legislature  necessary,  but 
likewdse  it  is  anticipatetl  the  authority  of  the  imperial  parliament 
to  give  the  neceAsary  power  under  the  Lfunl  Sales  Act. 

With  a  view  to  promote  the  execution  of  such  a  plan,  and  To 
obtain  the  concurrence  of  the  legislature  and  administrative 
authoritiert,  a  eomnjittee  of  cooperation  w^as  forme<l,  in  which 
the  Austi'alian  interests  are  represented. 

The  appropriation  of  land,  which  it  is  to  be  hoped  will  be 
obtained  on  such  a  biusis,  would  be  one  section  or  more  »ni  each 
alternate  mile  of  railway.  In  Illinois  six  sijuare  miles  per  mile 
run  is  granted;  for  tlie  trunk  line  of  the  American  provincefi  itu 
square  nules.  The  effect  of  such  appropriation  will  W  rmdlly 
seen.     It  im[>osea  no  actual  outlay  on  the  fji'fl\nnoinr  i«^«; 

and  idthongh  it  involves  the  ii-ee  gnmt  of  a  large  t  ud^ 

it  is  remunenitive  to  the  pr^    '  ud  in  no  way  a  iiiiiiiniiuou 

of   their   resources.      The    ;  holding   the   waste   landK 

within  their  bounds,   lire  ioitr'-'^o-u  in  every  measure  for  their 
improvement;  and  it  is  almost  needless  to  say,  that  uf  all  meana 
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i>f  imnrovement  a  railway  is  most  efficient  By  giving  every 
flecona  section  to  a  railway  company,  the  other  sections  on  the 
line  are  necesisarily  enhanceii  Ln  value  to  more  than  the  amount 
alienated,  besidea  the  inei-ea>W(i  value  given  U)  all  the  neighbour- 
ing allotments.  Thus  the  legislatures,  like  those  of  America, 
liave  every  intereajt  in  making  such  grants  and  in  promoting 
railway  extenflioiL 

So  far  as  capitalists  and  shareholders  are  concerned,  such 
appropriation  ia  most  heueficial.  On  each  mile  of  railway  the 
luiiiimuDi  apprnpriati<)n  amounts  to  one  mile  atpiai*©,  or  640  aerea 
This  taken  at  the  up^et  prk^  of  1/.  p<?r  acre  would  he  a  conaider- 
able  bonus  on  a  potiaible  outlay  of  3CM.)0/»  per  mile,  but  the  very 
conatruction  of  the  railway  immediately  affects  the  value  of  the 
land.  Takin|r  the  available  land  of  the  free  grants  at  GOO  acres 
jier  square  mile^  the  following  woultl  l>e  the  value  at  the  several 
ratea  stated  below,  and  which  would  yield  a  minimum  of  3000?. 
|>er  mile  run  upon  tlie  one  section  only. 

SitimAtAd  Olio  SeHiou               Two  Soctiooa               five  8eeli4)cii 

tJltiauae  Vfttno.  ptrr  Mild  Rati.              per  Jkhlu  Eun.              per  HUe  Koa. 

i^  per  acre      £3,000     £6,000 £15,000 

10      ., 6,000      ..„.,..      12,000      ........        30,000 

'20      „  12,000     .........     24,000     60,00«> 

Of  eourae  for  South  Afi-ioa  these  prices  would  be  different;  but 
t^tiU  by  this  system  the  mor^it  effective  basis  woidd  he  offered  for 
mil  way  oonstruction,  giving  extensive  emplo^^ment  to  onr 
euMeera  and  machinists. 

To  those  of  your  readers  who  may  be  intei'eated  in  the  promo- 
tion of  railways  in  the  colonies,  I  shall  be  happy  to  give  every 
information  and  to  receive  their  co-operation. 

Australian  Rotmut^  189,  Strand.  Hrnfi  Claiul 

March  25^,  1854. 


SUPPLEMENTARY  VALVE  FOR  CORNISH  ENGENIES. 

—  BiRKJNBiNK,  Patentee^  Philadelphia,  U.S* 

TnK  aooompanying  engnvving  shows  a  supplementary  \*alve 
Apparatus  for  (^omish  engines,  for  which  a  patent  was  grante-tl 
ti>  Mr.  Birkinbine  in  Noveml>er  hiat.  The  invention,  though 
f^imple  in  itself,  is  likely  to  pi-ove  of  considerable  importance  in 
connection  with  a  ehw8  of  steam-engines  the  merits  of  which 
h*ve  sm  yet  been  3caroely  appreciated  in  this  country,  but  which 
are  now  beginning  to  attract  the  attention  of  engineers,  and  will, 
without  doubt,  be  eventually  adopted  in  preference  to  all  other 
hydraulic  machinery  for  mijiing  purposes,  waterworka,  &c. 
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The  Cornish  engine,  so  called  from  its  universal  adoption  in 
f.he  mining  district  of  Cornwall,  England^  is  single  lictmg,  the 
pnessure  of  the  steam  acting  on  one  side  of  the  piston  only, 
thereby  raising  the  plunger  and  any  requisite  additional  weights. 
The  steam  thus  used  in  raising  the  plun^i^er  is  aftei-wards  ad- 
mi  tteil  to  the  opposite  side  of  the  pisUm,  luid  thus  wiualiaing  the 
pre>*3Ui'e  on  both  sides,  the  weighted  plunger  deHt'euffs  and  forces 
the  water  to  the  required  height^  completing  one  stjDke  of  the 
engine*     The  steam  txmtained  in  th«  cylincler  is  on  the  com- 
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mencing  of  anotber  lift  of  the  plunger  carried  off  tlnoiigli 
eiLhau^t-pipe  to  the  condenser. 

The  several  evoiutiona  of  the  engine  are  effected  by  four  ^ 
first,  the  regulator,  through  which  ia  admitted  the  steam  J 
tirat  imitiint"**-,  and  whosw  muvementa  are  regulated  by  I 
secondly,  the  steam-valve  which  admits  steam  to  the  < 
thirdly,  the  eqiulibrimn-valve,  by  means  of  which  the  [ 
on  both  sides  of  the  pisUm  is  l>alanced;  and,  fourthly,  the  en 
valve  through  which  the  steam  is  carried  off  to  the  oondenaer. 
These  valves  are  actuated  by  t^ippets  on  a  plug-rml,  which  ma 
simultaneciusly  mth  the  piston  in  conjunction  with  weight! 
level's,  and  the  ingenious  and  well  knowTi  cataract  motion,  tJ 
tappets  aendng  to  close,  and  the  w^eighted  levers  (whose  action  b 
dependant  on  the  cataract)  to  open  the  several  valves.  Hiew 
are  contained  each  in  separate  oomiiai'tnients  <:>f  a  chest  or  nozzle, 
communicating  with  each  other  and  with  the  cylinder. 

The  required  volimie  of  steam  is,  in  the  first  iustance,  admit 
through  the  regulator- valve  into  the  comjmrtment  occupied  1 
the  steam-valve,  on  the  opetiing  of  which,  hy  a  weight 
released  by  the  cataract,  the  steam  is  admitteii  to  the  < 
tliereby  raisiug  the  plunger  to  the  reqiiired  height  In  i 
comp^ijiient,  w^hich  communicates  with  the  passage  thron 
w^hich  the  steam  was  admitted  to  the  cylinder,  is  edtnated  i 
equihbrium -valve,  on  the  raising  of  which,  the  steam  in 
cylinder  w^hich  lu^s  performed  its  duty  of  raising  the  plui^ 
passes  into  the  space  C,  and  thence  through  a  pipe  or  passage  4 
the  op[)osite  8i<le  nf  the  piston,  thus  allowing  the  pinnger  \ 
descend.  The  space  (%  communicates  with  the  chamber  of  the 
exhaust- val^^e,  as  well  tus  with  the  equilibrium  tiassage;  the 
exhauat-valve  is,  however,  closed  as  long  as  the  equilibrium-valve 
is  open,  and  lb  not  again  brought  into  action  until  the  enLnne  i^ 
prepared  to  oommence  a  new  stroke.     The  acoompan  b 

repreeente  a  sectional  view  of  that  portion  of  the  v..  ic 

omy  which  contains  the  equilibrium-valve,  wliich  will  no  doubt  be 
sufficient,  with  the  foregoing  brief  explanation,  to  render  the 
apparatus  familiar  to  our  readers. 

It  may  be  here  remarked  that  all  the  valves  are  of  the  double- 
beat  description,  so  called  from  htiving  two  conical  or  beskCuur 
surfaces  instead  of  only  one,  iva  in  tlie  oi^inary  stalk-valve^  «na 
are  in  principle  similar  to  those  used  in  stationary  and  marine 
engines,  and  denominated  balance-valves.  D^  is  the  equilibrium- 
valve  contained  in  the  C4>mpartment  A,  w^hlch  (K>mmunicatea  witii 
the  passage  fi^'Hii  the  sleiun -valve  to  the  cylinder.  The  seat  of 
the  valve  D,  is  secured  to  the  bottom  of  the  compartment,  and 
has  a  circular  flange  E,  projecting  through  the  opening.  This 
projecting  flange  forms  the  seat  for  the  supplementary- valve  F, 
which  is  attached  t^>  the  top  of  the  screwed  spindle  G;  the  latter 
passes  through  a  H(uffing-box  in  the  cover  H,  and  scxews  into 
tlte  hub  of  the  bevel-wheel  I,  w^hlch  runs  loosely  in  the  bracket 
J;  this  wheel  is  *?au»etl  to  revolve,  and  thus  the  aupplementair- 
valve  raised  or  lowered  by  the  handle  K^  and  shah  L,  and  the 
additional  bevel-wheels. 

Tlie  object  of  the  invention  ie  to  arrest,  more  or  less,  as  cir» 
cumKtanoeH  requite,  the  passage  of  the  steam  thiKiugb  the 
equilibrium- valve  from  one  side  of  the  piston  to  the  other,  and, 
consequently,  of  regulating  the  descent  of  the  plunger.  The 
utility  of  the  ai^mngement  will  be  at  once  apparent:  it  obviates 
the  necessity  of  adopting  the  old  and  t<.'i.liou8  process  of  adding 
and  removing  hea\y^  weight.s,  while^  in  case  of  any  breakage,  or 
other  accident  ooeurin^  to  the  pumps  in  a  mine,  the  damage 
likely  to  occur  from  sudden  shocica  is  prevented  by  the  focility 
of  adjusting  the  valve  to  regulate  the  descent  of  the  plungers^ 

It  is  in  Cornish  engines,  when  used  for  waterworks,  howeveTi 
where  the  utility  of  this  invention  may  be  brought  into  practiot 
most  advantjigeimttly,  especially  hi  those  works  where  a  stand-pin 
is  used  to  obtain  the  necessary  head  of  water;  in  this  cftse  tf 
fluctuation  ia  the  level  of  water  is  necesdarily  sudden^  and 
conaidemble  extent,  causing  a  similar  varmtion  of  load  on  ' 
engines,  and  rendering  the  madiinery  most  unsafe  and  luioer 
in  ita  action.  Should  the  head  of  water  in  the  stand-pifje  be  lo 
the  plunger  ivouhl  have  a  tendency  to  descend  with  a  dangero 
rapidity,  which  ia  checked  in  a  moment  by  tm'uing  the  han»lle  . 
so  as  to  raise  tlie  8upplementar)^'\Tilve  F,  thereby  arresting  i 
steam  on  itjs  y*asaage  from  one  side  of  the  pbton  t^  the  other,  i 
plunger  consequently  de-scemling  with  a  safe  and  gradmd  motia 
bhould  the  hea<l  of  water,  on  the  contraiy,  be  high^  the  valve  ] 
is  iurttantly  w-ithdmwn  from  tlie  seat,  and  a  free  passage  given  1 
tiie  steam,  the  head  of  water  being  in  itself  sufficient  to  eu 
an  eoay  descent  of  the  plunger* 
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Althon^k  tlie  upp&mtus  b  shown  in  the  sketdi  as  reguKtod 
bv  haiod,  it  b  proposed  is  aome  instanoeg  to  allow  the  variations 
in  the  head  of  the  beml  of  water  ti>  be  the  means  of  adjustment, 
an  iu>plication  which  migbt  be  made  by  a  simple  arrangement  of 
Oiacnineiy.  It  b  Mr.  Birkinbine^s  intention  to  apply  his  aupple- 
mentarv  valve  to  the  Jarge  engines  be  is  now  erecting  for  the 
West  Philadelphia  Water  Work^ 


RAILEOAD  SWITCH    POINTER 
John  Masindn,  Invenkyr^  Sftmtoga,  N.Y .♦ 

The  importance  of  a  swit-di  pointer  which  will  show  the  engine 
iver  at  a  glance^  and  without  chance  of  mistake,  whether  the 
ifccb  at  any  junction  m  in  its  pn>per  portion,  is  so  great,  that 
bj         '*      I -I  of  it  have  Vieen  invented,  none  of  which  have  yet 
g  t  satisfiiction,  beiuff  either  too  climisy,  Xoo  complicated, 

ur  iiriiMr  \n  be  mi'jtaken  in  theii*  positions.  The  ordinary  liiall 
attai^heil  lu  the  ujipjjr  end  of  the  long  Ii»ver,  indicates  the  fjoai- 
tjon  uf  t!ie  switch  unly  by  the  inclination  of  the  lever  from  or 
i(?wards  the  line  of  rails;  consequently,  in  d.-irk  and  misty  wea- 
ther, the  lever,  which  is  generally  thin  and  blacky  cannot  be  seen, 
and  the  position  of  the  b.iJl  o?  itself  indicates  nothing.  The 
vertical  s^vitch  p*:>iiiterj  which  s^hifts  the  mila  by  a  crank  at  the 
lower  end,  :ujd  changes  the  vane  at  the  top  acrms  the  line  of  rails, 
or  para//e/ with  them,  whUe  it  possesses  gnmt  coniimctness  and 
wmfilicity,  Xuia  the  defect,  that  when  the  8\^itch  is  set  for  the 
nuun  track,  the  e^gt  of  the  vane  is  U»war<is  the  engine  driver, 
presenting  the  same  appearaiice  m  if  the  vane  were  broken  off 
altogether — mi  accident,  by  the  way,  which  not  unfre<mently 
luippens.  On  this  switch  also  it  ia  tMicalt  to  arrange  lignts  for 
night  signals. 


When  the  switch  is  set  for  the  main  track,  the  rod  and  lever, 
by  their  relati%^e  propc^rtions,  keep  the  vane  in  a  vertical  podtioo, 
j>ointing  directly  upwards,  as  shown  in  tig,  2,  showing  tne  toMff 
flai  side  of  the  vtuie  to  the  engine  driver,  instead  of  the  edj^. 
Then,  when  the  bars  are  ahifted  on  t-o  a  siding,  the  leveT  moviw 
over  towai-ds  the  si  fling,  and  the  vane  is  tnm^  by  the  action  of 
the  rtxl  through  a  quarter  of  a  revolution,  pointing  towards  tlie 
track  for  which  the  switch  is  set,  as  in  tig.  1. 

It  is  obvious,  that  if  the  switch  is  for  three  tracks,  when 
turned  t4>  the  other  aide,  the  vane  will  j>oint  in  the  right  direction 
for  the  thinl  track.  The  vane  is  represimte*!  in  the  cut  an 
painted  half  red,  and  half  wliite,  so  as  to  be  distinguished 
against  any  Iwckground.  The  proportion-^  given,  can  of  ooors^ 
be  mtxlified  to  suit  pai-ticidar  crises.  If  the  sinking  of  the  lower 
end  «if  the  lever  below  the  ground  shi»tild  be  th<mglit  objection- 
able, it  can  be  raised,  and  the  switch  rod  I>ent  down  to  the  rails, 
or  it  may  be  made  a  lever  of  the  lirst  order,  in  which  caae  the 
arrangement  of  the  shifting  rod  must  be  altered. 

Its  advantages  appear  to  l>e  princip^dly,  great  distinctness,  the 
jM^ition  of  the  vane  being  bo  decided  aa  not  to  be  possibly 
mistaken,  and  being  not  an  arbitrary  signal,  but  one  eiLsiiy 
understood,  the  vane  actually  pointing  towards  the  track  for 
which  the  switch  is  set.  At  night,  ilifferent  coloured  lights 
bein^  hmig  at  the  two  extremities  of  the  vane,  their  relative 
positions  will  indicate  m  well  as  the  vane  itself.  In  case  tlie 
vane  and  its  i.^nnnections  are  out  of  order,  so  as  not  to  indicaU« 
the  change  of  truck,  the  rod  will  prevent  the  lever  from  moving 
freely;  and  thus  attract  the  attention  of  the  Hwitch  tender.  It  is 
not  tt:>mp084Hl  «:»f  any  complicated  pieces,  requiring  expensive 
patterns  or  very  exact  forging,  and  is  very  easily  repaired. 
Moat  of  thtj  ordinary  lever  pointers  oould  be  altered  to  this 
plan. 

The  8i*'itch  pointer  luts  liaii  the  great  advantage  of  the  test 
of  experience.  It  is  not  merely  a  modelj  hut  has  been  in  ct»u- 
stant  use  about  the  stations  at  Saratoga  and  Ballston,  and  on  die 
main  line,  whepe  it  gives  more  satisfaction  than  any  switch 
hitherto  used  An  objection  which  may  probably  be  urged 
aotunst  it^  ia,  that  tlie  rods  may  be  easily  bent;  but  in  pmctiee 
this  does  not  appear  to  be  the  case;  at  any  rate,  they  being  of 
wrought- iron,  can  Ije  set  upon  an  anvil  in  a  few  minntes^  if  uiey 
become  bent. 


T 


FiO.  1.  Fjo    2. 

The  ywntcb  to  be  described,  invente<l  by  Mr.  John  Maston,  of 
the  Repair  Sbofis,  Saratoga,  N.Y.,  is  intended  by  obviate  these 
difticulties,  and  to  indicate  always  vmmistakeably  for  which  line 
of  rail  the  switch  is  set  The  arrangement  will  be  easily  under- 
stood by  reference  to  the  annexed  engraving.  The  dimensinim 
are  given  for  a  particular  case,  and  can  be  varied  to  suit  eircuni- 
stancea  The  long  lever  of  the  p«jinter  moves  ab^^ut  a  jnn  tlirough 
its  lower  end,  and  at  a  distance  of  I  ft.  1  in.  from  this  pin  is 
jointe<l  the  horizontal  bar  which  shifts  the  railn,  which  in  this  case 
switch  throii^di  4rj  inches.  The  entire  length  of  the  long  lever 
fi\>m  the  b^ittran  pin  to  the  centre  on  which  the  vane  ia  hung,  is 
U  it.  6  in.  The  lever  moves  between  the  jaws  of  an  fire  2  ft.  f!  in. 
from  the  gr<:iimd,  in  the  upper  edge  of  which  notches  are  niaiie, 
and  a  spring  bolt  on  the  lever  retains  it  in  its  place  when  set 
for  either  tnijck— -a  lock  can  very  conveniently  l»e  aj»plied  to  this 
bolt  Tlie  vane  Is  of  cast-iron,  Mx)tit  1  ft.  10  in.  in  lengthy  and 
hnng  upon  the  upper  end  of  the  lever  by  a  pin  p?»dsing  through 
it  near  its  centi^  of  gravity,  the  I'riimd  eufl  of  the  vwie  aLightly 
p(reponderati^^^  On  a  lug  pmjectliig  dowTiward  from  the  arc,  a 
Itxl  is  fointt  J  r it  a  distance  of  2  ft.  9 J  in.  vertically  above  the 
lower  »  !  .?%'er;  the  other  end  of  th  is  rod,  which  is  4  ft,  R  in. 

longy  h.  bed  to  a  pin  in  the  centre  line  of  the  vane^  near 

the  poini  li|  inches  from  its  point  of  suspension.  This  rod  is 
forked  where  it  crosses  the  lever,  as  represented  in  the  tUiiwing, 
embracing  a  pin  in  the  lever,  to  make  the  reversing  action  more 
sUsadj. 

*  Fftiu)  th»  '  Jouniml  of  the  FYoJiklui  Liutiliit*.* 


AMERICAN   PATENT   LAW   REPORT. 

Report  Of  tlie  Examiners  of  Amerirun  PatenU  fir  the  ^ear  lt*62 

'Part  L,  Art^  and  Manufactures,     Washington,  1853. 

[Sbi^ond  Notice.] 

These  reports,  which  are  furnished  annually  to  the  CJommis- 
sioners  of  Patents  by  the  six  Kxaminers  of  the  Patent  Ofhoe, 
although,  fmrn  their  bronty,  they  attbrd  but  an  imi)erfect  epitome 
of  American  patents,  ai'e  nevertheless  useful  as  an  indication  of 
the  progress  of  the  inventive  genius  of  that  country.  Mr.  H.  B. 
Renwick  impresses  upon  tlie  Amej-ican  legislature  the  necedtfity 
and  value  of  a  succinct  and  clear  digest  of  every  patent,  to  l»e 
accomjiamed  with  carefully  prepaied  dramngs,  when  necessary, 
in  a  manner  similar  to  the  ^  Bi-eveta  d^  Invention,'  published  by 
the  French  Patent  Office.  He  also  at  the  same  time  reprobat^y* 
aa  useless  and  superfluous,  the  project  of  publishing  a  systematic 
report  of  American  inventions  from  the  oommenceraent  of  the 
present  century  up  to  the  present  day,  and  recommends  that  it 
should  commence  from  the  date  of  the  present  American  Patent 
Law,  thereby  avoiding  much  tliat  is  crude  and  valueless. 

Although  no  striking  novelty  of  principle  has  appeared  in  these 
i^-(»orts,  yet  much  that  is  valuable  and  uaeful  majr  be  ex:irai.^ted 
fi'om  them.  We  have  given  a  few  of  the  chief  mLventions  fin* 
which  Aniericjin  patents  have  been  granted.  Under  the  class  of 
MeL-dlnrgy,  untler  the  BUperintendence  of  Mr.  H.  B.  Heuwtek, 
the  lirst  noticeable  mtent  relates  to  a  novel  form  of  Be ver berating 
Fiimace,  which  is  designed  to  dLSf>ense  iRith  the  labour  of  stirring 
and  balling  materials  exposed  to  the  action  of  the  fire  in  these 
furnaces.  The  grate,  lire-chamber,  ash-pit,  and  lire-bridge  are  con- 
structed of  bri<3c  in  the  uhuaJ  manner.  The  body  of  the  furnace, 
the  ruof,  and  working  botti^m  are  omitted,  and  their  phvce  is  8U}>- 
plied  by  a  cylinder  of  cast^-iron  lined  with  tire-brick,  and  causeil 
to  revolve  upon  metallic  rollers  by  means  of  a  cog-wheel  or  belt 
This  cylinder  has  an  area  about  equal  to  that  of  the  ordinary 
workuig  chamber,  and  is  provided  with  a  door  or  man-hole,     llie 
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niAtiruJs,  bmken  pi^  for  inst&Qoe,  are  introduced  through  the 
ii«y>r,  which  is  theu  closed;  motion  iH  now  given  to  the  horizontal 
>  cylinder,  and  each  |x>rtion  of  its  periphery  in  turn  bec^itnes  tlie 
bottom^  while  the  contents  are  rolled  or  turned  over  and  overi 
Jiod  KB  continually  agitated  and  exposed  to  tlie  flame^  which 
piAiea  through  the  cylinder  on  its  way  to  the  chininey,  as  if 
SfOtod  upon  by  the  imlinary  rabble. — Another  Furuiuie,  having  a 
similar  object,  has  iu  bott^ini  fanned  of  a  cirtiular  cast-iron  table, 
covered  with  brick,  and  revolvea  un  a  vertical  axit*  under  the 
ordinary  fire-brick  roof  of  the  i-everberatiug  famace.  Thi'ongh 
the  ordinary  working  door  j»rojeets  into  the  furnace  and  over  the 
revolving  bottom  a  rabble^  connectetl  at  its  outer  end  to  a  aUde 
actuated  by  niachin ery,  which  immrti^  to  it  a  reciprocating 
motion.  This  slide  runs  upon  a  gaide^  whoae  angle  Uy  the  side  of 
the  furnace  may  be  changed  by  uie  operator,  and  the  rabble  be 
thus  forced  to  stir  over  every  pijrtion  of  the  working  btDttiJm, 

A  useful  invention  relative  to  "  B^oundry  apparjituti,'*  applicable 
to  fimali  castings,  or  pipes  of  lea?  than  3  iuche«  diameter,  consi&td 
in  an  iru proved  machine  for  tampering  the  sand^  which  is  after- 
wards aifted  and  dep<»sited  in  measui-ed  quantities*  in  a  tlaak  ; 
parting  sand  in  then  applied  in  the  prujier  locality,  and  a  pattejTa 
w  forced  into  the  flask.  The  maclnne  then  removes  the  pattern 
and  returns  the  flfwk.  Tlie  interior  of  the  liask  in  i<haped  in  Huch 
ntanner  that  thei*e  AitiU  lie  tlie  greatest  depths  or  thicknessua  of 
sand  in  the  direction  of  the  greate,Ht  compression,  c;iimed  by 
forcing  in  the  pattern,  thus  securing  an  eqtially  liai'd  face  ovex 
the  whole  moulded  sui-fece.  Tlie  kuiic  patent  includes  an  im- 
proved core  apindle,  consisting  of  a  hmg  ir<m  liar,  *)f  the  seetionn,! 
toi*m  of  across,  covered  with  wii^  from  entl  to  end,  which  thus 
take^  the  fonn  of  a  helix.  This  spindle  is  ci>ated  with  huuii,  and 
serves  as  the  nucleus  of  a  coi-e  more  pervnouti  to  the  air,  and  leas 
apt  to  blow  than  thone  onlinarily  eniploye<i. 

An  improved  method  of  lifting  the  oniinjiry  Trip  Hammer, 
whereby  any  ditierent  degree  of  blow  within  the  i*ange  of  the 
lifting  cam."^  can  be  I'eadily  attained,  consists  in  cnusiiig  the  cam, 
ittJiteaid  of  acting  directly  upon  a  lifting  leg»  to  act  u|jon  the  end 
of  a  le\'er  embracing  the  leg,  and  vibrfiting  in  a  vertical  plane.  ThiH 
lever  is  provided  with  a  U^ggle  catch,  which  grasps  the  leg  firmly 
when  the  lever  is  raised,  but  has  no  hohl  thereon  when  the  lev*?r 
is  falling.  The  point  to  which  thi.^  lever  shall  fall  is  regiUat-ed 
by  a  wedge.  The  <:;ams  in  their  revolution  strike  it  sooner  or 
Inter  acconiing  to  the  distance  it  has  been  pennltted  to  dit:>]i,  and 
the  instant  that  the  lever  commences  to  rise  it  clasps  and  holds 
the  leg,  forcing  the  hammer  up  a  distance  projHJrtioned  to  its 
own  ascent  only. 

An  invention  for  ensuring  an  equally  sound  and  hard  face  on  the 
entire  surfo^ce  of  An^dls  cf>nsi8ts  in  fomiing  the  body  of  the  anvil 
with  a  cavity  extending  fiYjm  itsbottum  ne^rh' tt>  its  face,  allowing 
of  the  intr<3*iuction  of  a  stream  of  cold  water  to  the  centre  of  the 
maaa,  which  is  therefore  co^jled  as  rapidly  as  its  exterior,  and  the 
soft  syiot  in  the  centre  of  the  steel  face  is  prevented* 

A  machine  for  Threading  Wood  Sei'ews  has  its  centre  some- 
what  like  the  fusee  of  a  watch,  but  the  gro4iveA  are  in  three  sec- 
tion&,  panillel  to  its  axis,  and  deeply  notched  or  aerrate<l  so  na  to 
form  a  series  of  cutters,  ijounterjuarts  of  the  thi*ead  of  the  screw 
to  be  cut.  This  cutter  has  a  swift  revohition  on  its  axis^  and  it« 
periphery  revolves  in  contact  with  a  blank,  properly  supported 
and  preaented  tf>  it;  the  blank  revolves  iu  the  same  direction  as 
the  cutter,  with  a  nlight  motion  in  the  direction  of  the  axis  of 
the  cutter,  and  presses  against  the  periphery  of  the  wiine,  «o  aa 
first  to  mark,  then  to  deepen,  imd  tinally  to  finish  \ts  thre^id. 
Thin  machine  rendera  the  manufacture  of  small  screws  as  prolit^ 
nble  as  those  of  the  medium  size. 

A  machine  for  forming  Nuts  acta  in  the  folio  wing  manner  : — 
A  heated  iron  bar,  about  the  width  and  thickness  of  the  in  ten  del 
nut,  is  advanced  over  a  die-l)ox  of  the  exact  almjie  of  the  pi^^ri- 
phery  of  the  nut  to  be  made.  A  die  then  desceudK,  severs  a  blank 
irom  the  Imr,  imd  foi-ces  it  into  the  die-ljox*  This  ilie  is  iHjrerl 
out  precisely  to  the  same  size  /is  the  aperture  i-equired  in  the  nut, 
and  as  it  carries  the  blank  along  forces  it,  still  enclosed  in  the 
box,  against  a  cylindrie^al  punch,  which  punches  out  the  hole, 
CArriea  the  disc  it  .'ievers,  ana  entera  into  the  aperture  in  the  die» 
This  die,  with  the  nut  now  punched  out,  and  upfm  the  punch  in 
front  of  it,  still  fid\'aneea  until  it  brings  the  nut  in  contact  with  the 
face  of  another  die,  which,  like  itself,  fills  the  die-box,  and  c^im- 
in^nc*is  to  move  in  the  same  direction  as  the  fij-st  die  is  travelling, 
but  with  a  leas  velocity.  The  nut  is  therefore  aubmitte*!  to  pciwerful 
pressure  between  these  two  dies  while  still  on  the  punch,  and  all 
oncks  incident  to  the  cutting  oir  punching  of  it  4U'e  tliomnghiy 


to 


face 


welded  up,  while  the  exterior  of  the  nut  is  forced  so  Btfong^jf  \ 
the  moulded  faces  of  the  dies,  that,  when  discharged  from 
machine,  it  is  nearly  equal  in  smoothness  to  u  nut  that  ha« 
phmed. 

A  machine  has  been  patented  for  making  the  Thimbles  osed  in 
the  Rigging  of  Vesaels.  These  thimbles  are  metAlIie  rings,  wkoss 
outaides  are  grooved,  and  whose  insides  arc  convex  to  the  saaw 
extent  that  the  exterior  is  ct^mcave.  The  machine  consists  of  two 
shafts  having  a  common  axis,  and  so  arranged  Mto  revolve  at  the 
same  lime  and  in  the  same  direction,  and  to  be  caused  to  approach 
or  recede  fn>m  each  other.  The  contiguous  ends  of  these  shifts 
ai-e  prrivided  with  forming  discs  of  t£e  requisite  shape 
the  interior  of  the  tliirable.  The  discs,  when  brought 
exactly  fill  the  finished  thimble.  A  hammer,  whose  f 
exact  counterpart  of  one  quarter  of  the  outside  of  the  t 
so  amuiged  as  U\  stinke  repeated  blows  upctn  a  piece  of 
iron  laid  upon  the  discs^  which,  in  oourst^  of  revolution^  present 
new  8Urfiu*^a  of  the  iron  to  the  action  of  the  hammer^  until  it  is 
bent  into  the  circuhu'  form  requisite.  The  shafts  are  then  aepsr 
rat-ed  by  a  lever,  and  the  finished  thimble  drops  between  thetn. 

An  ingenious  automatic  machine  has  been  patentetl  for  pei  ~ 
forming,  on  a  large  scide^  the  well-known  melallurgic  operation  i 
spinning  up  from  a  flat  disc  in  a  lathe,  cups,  platters,  o 
kettles,  or  bra«s  batteries,  &c.,  usually  shape^l  by  repeated  1 
of  a  small  hand-hammer.  A  burnisher,  frrovided,  if  neoGs 
with  a  friction  roller,  is  fort^e<l,  by  means  of  aa^ws  and  gnides 
acting  in  cnrv^ed  shits,  to  tnivel  in  close  contact  with  the  ejcterior 
of  a  revolving  cast-in^n  conical  mamb-il.  The  flat  disc  of  melal 
is  clamped  upon  the  apex  of  this  cunical  former,  revolves  with  i 
and  is  gradually  formed  into  shape  by  the  action  of  the  bumlahe 
Several  mandrils,  each  more  nearly  approaching  the  form  of  t' 
finished  article,  are  employed  to  cttmplete  the  oT>eration 
bringing  the  metal  gratiually,  and  Tp^-ithout  straining,  mto  its  ne 
shape.  An  invention  relating  to  the  middng  of  wi  i 
nails  consists  in  armnging  in  the  interior  of  a  revolv  i 
radial  aeries  of  gripers  or  pincers,  ea^^h  of  which  gnisps  fiiiuiy 
blank.  This  ring  revolves  on  its  own  axis,  having  an  intermittea 
r^ftfitoiy  motion  always  in  the  same  direction,  and  the  gripeis' 
between  cAch  rest  of  the  ring  etich  revolve  through  a  qaadnnt 
on  theii*  own  axis.  Inside  the  ring,  and  having  axes  coincideDl 
with  it,  are  two  rings  cjirrying  eiich  a  oorrespondine  set  of  dies, 
one  for  e:ich  blank.  These  dies  are  arranged  at  different  dis- 
tances from  the  axes  of  their  respective  rings,  the  greatest  di^er- 
ence  being  the  length  of  a  finished  nail  ;  and  those  attached  to 
cjich  ring  fU'c  divided  into  twocfunplele  series,  the  one  of  narrow 
f'lcc  being  forgers,  and  the  other  much  wiiier  acting  as  tiniahers. 
The  rfidial  dtstiLnce  of  these  dies  from  their  common  centre  is  so 
graduated  that  tmch  in  suoceaaion  acts  ujxtn  a  portion  of  the 
blank  nearer  to  the  point,  the  head  thereof  being  held  in  a  griper* 
When  the  griper  ring  is  stationary  these  series  of  dies  .apjirooch 
each  other,  each  die  giving  a  blow  to  the  blank  presenter!  to  it. 
The  last  grif>er  in  the  series  then  drops  a  finished  nail,  and  the 
first  is  prt-fviiled  with  a  new  bhmk.  On  the  movement  of  t* 
gii per  wheel  or  ring,  eaeh  grifier  makes  a  partial  revolution 
its  axis,  and,  while  tloing  so,  ativances  the  aistance  between  t 
dies,  and  prcsentii  its  blank,  turned  on  its  axis,  to  the  steonda 
jmir  of  dies,  which  again  approach,  as  does  the  whole  series,  j 
act  on  the  nail  ne.yer  its  point  than  before.  These  motions 
oontinually  reperitetl  mi  til  the  nail  is  completely  forged. 

Under  the  class  of  iSteam  and  Clas  Engines,  many  f^nLcticsl 
and  ingenious  inventions  have  l>een  patented,  amongst  which  may 
l>e  mentioned  an  impmvement  in  Float-iiaugea,  In  tliis  arnuige- 
inent-,  a  vertica!  chamber  or  tuW  uf  large  bore,  is  connect 
bninch  pipes  to  bi^th  the  steam  and  water  spaces  of  the  boi 
some  distance  above  and  below  the  usual  water  level.  This^ 
<ir  chamber  is  closed  at  top,  an«l  is  firmly  cemented  at  ^ 
l>ek*w  the  lower  branch  connection,  to  a  glass  tube  ejtt 
fi*r  Ijelow  the  water  level  and  closed  at  its  lower  end. 
upr>er  tul>e  has  within  it  a  float,  from  which  descends  an  inde 
rod  int^i  the  glass  attachment.  This  index,  owing  to  the  ah — 
iif  circulation  in  the  gliiss  lube,  is  always  moving  in  water 
parati\'ely  clear,  c<tol,  and  unchanging  in  its  temperature,  awt 
cxei-ciBiiig  no  tendency  to  corrode  or  deftosit  upon  the  glass,  or 
to  fracture  the  same  through  sudden  changes  of  temperature;  tits 
iude^,  therefore,  is  always  visible  and  less  liable  to  dismptioii 
thim  tJie  ordinaj'y  gl.iss  guage.  Several  varieties  of  syphon 
guages  hiive  l>een  jiateated,  for  indicating  the  level  of  water  and 
pressure  of  steam  in  the  boiler  at  any  pcdnt  above  the  anme; 
these  prove  emintiutly  useful  when  applied  to  marine  boilers,  ss 
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the  indicator  may  ha  located  in  the  spar  deck  or  hurrioane  deok« 
r  pilot's  hoxiseof  sUuimahips,  ihxm  giving  tlie  otticera  oreugineem 
^  check  iifx:>a  the  tiremeu  or  stokers,  without  the  necessitj  of 
visiting  the  ftre-i*oom. 

An  ingenionii  apparatus,  capable  of  producing  almost  infinitely 
varied  movements  and  atopp*ige3  of  ttie  Valvea  iif  Engiuea,  is 
worthy  of  notice.  Upon  an  ordiiiiiry  eccetitriL^  but  outside  the 
collar,  in  the  direction  of  the  length  of  the  Hhaft,  are  cut  cog-teeth. 
To  the  collar  is  fitted  a  hollow  eccentric  rfxi,  carrying  a  small 
sfa&ffc,  whotie  axia  is  r>ar»llel  tt)  the  «mal]  shaft-  The  former  shaft 
is  free  to  revolve,  and  carries  a  main  cog-wheel  iii  gear  with  the 
tfoelh  on  the  eccentric.  This  shaft  iil»o  Hiipporta  an  eccentric  pro* 
vided  with  a  collar,  and  a  rod  which  fwu^ses  through  the  hollow 
k  eceeatric  ivmI,  and  eaiTies  the  hook  which  takes  in  the  pin 
FiIm  rock  ahaft  arm.    The  first  eccentric  imparts  itn  usivA  motton 

i  ita  rodt  and  by  meaiiii  of  the  cogs  causes  me  secondary  nhafb  to 
revolve,  which  actuates  ita  own  eccentnc  *md  rod,  Thiii  latter 
rod^  tlierefore,  gives  oif  a  ctunpouud  or  duplex  motion,  dependent 
ia|x>u  the  varying  thrown  of  the  two  e'cen tries  anvl  their  relative 
^oeitioD  at  any  given  time.  A  change  in  the  relative  diainetei^ 
*  the  two  cog-wheels  will  modify  the  ditferential  or  ftd<liti<mttl 

Otion  of  the  two  eccentrics,  tw  coraniuidwited  tr*  the  .secondary 
Qtric  rod,  causing  it  to  move  na  if  itctimted  by  a  cam  of  any 
'  form,  at  the  same  time  avoiding  jars  and  sti^na. 

In  an  improved  Vertical  Engine,  the  pillars  supporting  the 
cylinder  above  the  l)ed-jilate  ain*  so  shafKi*!  and  an-auged  ha  t<5 
fiOQstitute  the  air  pumps  and  eoudenj^er,  thus  effecting  a  saving  of 
^~        1  and  imparting  ad'litional  firmnerw  U*  the  engine.     In  the 

ae  engine,  the  cut-off  slide  of  one  cylinder  is  actuated  by  a 

mectjun   fr»>m  tlie  slide-valve  cup  of  the  other  cylinder,  the 

Ive  chests  being  arranged  back  to  Uook.      A  supplementary 

J  valve  is  also  added  in  the  side  of  the  valve  itself^  by  means 

firiijch  the  engine  can  be  worked  with  full  steam  throughout 

i  stroke,  without  altering  the  expansion  gear. 

In  an  ingenious  arrangement  of  the  JVLirine  Steam  Engine,  the 
|naton  rod  takes  hold  of  a  crot5B-hea<l  lying  in  the  plaiie  passing 
through  the  crank,  fr*jm  tiie  four  ends  nf  which  depend  straps, 
ttUached  to  and  moving  up  and  down  a  ring  siirrmmding  the 
cyiinder.  The  motion  of  this  ring  is  governed  by  guides,  and  it 
ham  atirrouniling  it  a  secf>nd  ring^  connecte<l  by  two  pivots,  lying 
IB  %  verticsd  plane  passing  through  the  shaft.  To  |M:»inU^  ninety 
dagreen  from  these  pivots,  on  the  outer  ring,  are  attaclied  the  two 
ends  of  a  forked  comiecting  rtul;  the  uppenmost  end  of  this  ro<l 
forma  the  atril  end,  which  receives  the  nrass  encircling  the  crank 
pin.  This  rod,  as  it  rises  and  falls,  oscilhites  with  its  ring  up«?n 
the  pivoifl,  and  at  each  oscillation  passes  into  the  aplit  cross-head 
/brmerly  nameiL  This  engine  therefore  occupies  no  more  room 
than  the  ortlinary  oscillating  engine,  and  diapensea  with  the 
trunnion,  m  objectiuuable  in  tliat  description  of  engine. 

In  the  department  of  Navigjition  a  new  HVHtem  of  Screw  pro- 
pulsion was  patentefl  by  a  Fr»:?uch  inventor,  the  object  of  which 
was  partially  to  avoid  the  i-esi^tance  otfered  by  screw  proj^jeUei-s, 
inoapable  of  being  hoistetl  out  of  water,  tt>  the  pmgreaa  of  the 
vnemelwhen  under  sail  only.  The  wings  of  this  propeller  are 
airauged  in  pairs,  and  of  equal  width  only  with  the  deati  wood  of 
the  vesaeh  Tlie  first  pair,  if  tliere  be  six  wings^  is  attached  t^j  a 
hollow  shaft,  the  8«4.niud  pair  is  fiLst^ned  to  another  hollow  shaft 
concentric  with  and  inside  the  first  shaft,  and  the  third  jwur  is 
secured  to  a  solid  shaft  inside  the  second  shaft.  The  shafts  are 
Utted  with  gearing  and  clamps^  or  their  equivalents,  to  pmvide 
far  alterations  in  their  angular  distance  with  ivspect  to  each 
other,  *»r  to  clamp  them  in  any  specified  relative  fxusition.  This 
gteai'ing  b  situated  within  the  vessel,  and  by  means  of  it  the 
vmrioUB  blades  are  spretwl  arouml  the  whole  yjenphery  of  a  circle, 
mo  that  each  acts  in  turn  and  in  the  same  positiim  as  iu  an  oniinary 
prc»p«ller.  When  the  propeller  is  no  longer  t<j  l^  used,  and  sail 
caoployed,  the  blades,  by  me:ins  of  the  gearing,  are  revolve*!  so  as 
to  Told  the  one  behind  tlit^  other,  like  the  leaiveii  of  a  shut  Cui, 
&nd  the  whole  set  turned  in  a  line  wtih  the  dead  wotxi,  so  as  to 
offer  little  or  no  resistance  tt>  the  pr*>gress  of  the  vessel.  The 
engine  drives  the  whole  of  the  shaftA  without  altering  their  rela- 
ttvi»  aogalar  position,  which  is  maintained  by  apparatus  inde- 
pendent of  the  engine. 

By  a  provision  of  tlie  act  of  1836,  it  is  required  that  every 
applicant  for  a  chemicjd  patent  in  America  shall  deposit  in  the 
hotids  of  the  Examiner  "specimens  of  the  iugredients,  and  of  the 
oomposition  of  matter,  sufficient  in  quantity  for  the  purjxise  of 
experimeDt/*  these  specimens  it  is  the  duty  of  tht!  Exanimer  to 
test^  and  according  to  the  result  of  his  eitperimenta  the  patent 


applied  for  is  granted  or  refused.  But  by  that  fatality  which 
occasionnily  attends  the  procisedinga  of  most  govemraenta,  whikt 
the  American  legislature  poBSod  the  above  meajsure,  it  provided 
no  laborattjry,  or  apparatus,  or  tests  to  experiment  with,  in  «5on- 
sequence  of  wliich  great  inoonveuience  ha^  rieen  rK^caaioned  to  the 
patent  office  and  injustice  to  the  inventor  and  the  public,  many 
patents  haWng  been  granted  that  woidd  have  been  refused,  and 
others  rejected  that  sbotdd  lu'ive  been  granted.  It  is  to  be  hoped 
that  the  petition  of  L.  D.  Gale,  the  Chemical  Examiner,  for  the 
amendment  of  these  anomHlies,  may  meet  with  the  sanction  of 
Congress,  and  that  this  impoi-tant  section  of  patent  routine  may 
no  longer  be  a  source  of  tuinoyance  and  injustice. 

The  Rept>rt.  fiiruUhes  an  abstract  of  each  of  tlie  48  Chemical 
patents,  and  much  important  infiTmation  may  be  dtsrivetl  there- 
from. The  class  of  Agriculture  includes  na  If  •*«  than  27  patents 
for  harvesters  and  26  for  seed  planters,  and  embraces  mjuiy 
highly  ingenious  and  usefnl  implemeuti*  of  agriculture.  Uudei' 
the  ciasB  of  Mathematical,  Philosiiphieal,  and  Optical  instruments, 
81  patents  have  been  granted,  embnicing  electrical  ap])aratus, 
tclegniphs,  batteries,  time-pieces,  numbering  machinea,  and  pneu- 
matic gauges,  amongst  wiiich  mav  be  noticed: — A  geometricid 
measurmg  instrimieut  for  finding  tke  centres  of  wheels  or  circles, 
constructed  njjon  the  well-known  principle,  that  if  two  tangents 
be  extended  until  they  intei'sect  eiich  other,  a  straight  lint* 
bisectiog  the  angle  Ixitween  theni  will  |mss  through  the  centre  of 
the  circle.  The  instrument  consists  of  tw(»  moveable  arras  united 
at  one  end,  at  right  angles  to  each  i^ther,  with  a  stiTiight  ruler 
attached  to  the  meeting  point  of  the  two  m*njs,  and  moveable 
upon  a  guide  supported  by  the  other  extremities  of  the  same. 
On  marking  the  first  diametrical  Une  the  instrument  is  placed  at 
right  angles  t«»  «nch  line,  and  the  centre  of  the  circle  reailiiy 
detemihied. — A  cui'ioua  inatniraeiit  is  Xa)  be  applied  to  ommbiise'* 
and  other  vehicles,  whereby  the  weight  of  padsengei-a  is  accvurately 
regist/Ci-e*!,  ami  those  pei-sons  above  the  average  weight  are  regis- 
tered as  liable  in  double  tare. — A  weighing  machine,  oonsisting 
of  a  platfonu,  acrting  bv  means  of  a  system  of  levers  upon  a 
vertical  connecting  rod,  which  openites  by  a  rack  and  pinion 
u|K>n  a  pendulum,  the  defiectionof  which  fiom  the  perpend icuhtr, 
inilicated  by  a  dial  or  index,  determines  the  weight  uixm  tlve 
platf(»mi.  An  extra  platform  i-ests  uLK*n  knife  edges  at  eithei' 
side  of  the  first,  one  edge  of  each  lyin^  upon  the  weigliing 
platform,  and  the  other  edge  touching  the  ground.  These 
allow  the  carri;ige  upon  which  the  gooda  ure  plaoed  tt»  be 
gniduiJly  biTJUght  upon  the  weighing  platform,  therefore 
avoiding  al!  jerking  and  inaccuracy  ot  measurement  of  the 
pendulum.  The  pendulum  n-gistcrs  the  excess*  over  a  c^»rtain 
constant  weiglit,  and  a  second  ivgister,  which  counts  the  number 
of  weiglungs,  aeci!»unt3  for  this  constant  weiglit,  thus  formiii^  a 
very  rapid  weighing  and  self-registering   nuichiiie. 

Under  the  section  of  Stctne  and  Clay  Mannfactnrefj  have  been 
patented  several  machines;  amongst  the  moKt  important  ore 
— A  Stone-dreasing  macliine,  in  which  the  cutting  chisel,  insteiid 
of  acting  uixjn  the  stone  by  a  blow,  is  actuated  by  a  short  crank 
or  eccentric  and  cj^nnecting  rod.  The  reciprocating  motion  of  tlie 
chisel  causes  it  to  act  upon  the  stone  at  the  end  of  it«  stroke, 
and  by  the  intense  pressure  it  is  capable  of  exerttngat  that  point, 
chips  it  away,  as  fast  as  the  stt>ne,  mounted  upon  a  sliding  car- 
riage, is  carried  l»eneath  by  a  gracimd  feed  motion.  A  series  of 
cutters,  maile  to  act  alternately  nr  in  succession »  is  extended 
across  the  whole  width  of  the  Ktonc, — In  a  StoneHlrilHng  machine 
tlie  drill-stock  works  between  the  grooveil  circumferences  of  tH'o 
pairs  of  wheels,  which,  revohing  in  opposite  directions,  carry 
the  drill-stock  first  one  way,  to  give  the  blow,  and  then  back 
again.  The  drill-ati>ek  ia  grasped  or  held  by  the  two  wheels  of 
one  pair  only,  a  part  of  the  circtimferenoe  of  the  wheels  of  each 

Cair  being  slightly  rerlnced  in  such  maimer  that  while  one  pair  is 
inding  thf?  drill-stock  and  giving  it  motion,  the  other  pair  serves 
only  as  a  guide.  The  draw  or  binding  part  of  the  first  jiair, 
whicli  gives  the  advance  motion  to  the  dnil,  is  a  trifle  shorter 
than  that  of  the  secc^nd  pjiir,  iu  order  to  release  the  drill-stock 
just  before  the  tlrill  is  reiuly  to  strike  the  stone.  With  this  pre- 
c^iiition  the  two  paii-s  of  wheels  command  both  the  blow  of  the 
drill  and  its  piMtgressive  ailvance  as  the  material  is  cut  away. 
Tlie  turning  of  the  drill  is  effected  by  pkein^  the  two  wheels  of 
the  second  fjair  a  very  little  oblique  to  the  direction  i»f  the  drill* 
stock,  thereby  imparting  to  it  a  slight  screw  motion.  These 
wheels  are  also  made  of  smaller  diameter  than  the  first,  to 
prevent  any  raiiid  return  motion  of  the  drill.  In  another  of  these 
machines,  the  drill-stock  works  through  the  hollow  piston-roJ  of 
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ai  small  fftejitn-eDgme,  and  is  clamped  thereto  by  an  appamtuB 
attached  to  the  cross-head,  wkich  holds  the  drill-stock  until  jnst 
after  the  middle  of  the  Htroke»  when,  by  the  actiun  of  a  fijted 
cam,  it  ia  uncUmped,  and  pi*oceeda  with  full  velocity  until  it 
fltnke.««  the  «tone,  lf>efore  the  piffton-i-od  ha;*  complete  ita  stroke. 
A  flpring  reclampn  the  drill -stock,  and  it  ret  urns  by  the  back 
iitn^ke  of  the  piston.  The  clamping  apparatus  canaea  the  iliill  to 
rotate,  and  ensures  it^  progreaaive  advance  t^i  iti»  work. 

Tinder  the  section  of  Hydraulics  and  Pneiimatit's  is  patent^?*!  a 
Turbine,  the  Vjuckets  of  which  are  capable  of  adjustmeut  for  dif- 
fei-ent  heark  of  water,  witliout  changing  the  curvature  of  the 
bucketa,  by  means  of  a  aliding  plate  of  the  same  i^idtb  and  cur- 
iratiire  as  the  bucket;  the  moving  of  this  plate  outwards  extends 
the  curvature  of  the  bucket,  and  dinunishea  the  orilic«  of  dis- 
charge. 

Under  the  cla^  of  Civil  Engineering  and  ArcMtecture  38 
|>atenta  liave  been  granted,  relating  to  railroada,  hydi*fudic  worka, 
excavating  and  boring,  bridges,  &c.;  but  nothing  [mrticularly 
worthy  oi  notice  !ias  been  brought  foru^jird.  50  patents  were 
granted  for  land  conveyance,  and  116  for  mills  of  all  dei^criptionA 

The  Report  advert*  to  the  impossibility  and  imjiolicy  of  the 
Examiners  answering  letters  addi-easeil  to  them,  aiiur>uncing  dis- 
cnverie«,  and  requesting  their  opinion  upon  their  novelty  and 
utility.  The  examination  necessary  to  decide  these  points  would 
entail  too  much  extra  labour  upon  the  Examiners,  and  any  opinion 
or  decision  is3ue<l  by  them  would  uurloubtedly  commit  the  office 
in  a  way  that  would  not  lie  endured  in  any  ti-ibuu!il  of  law. 
Even  a  cursory  opinion  might  emban*ass  the  future  c^msidera- 
lion  and  disposal  of  the  case,  and  should  not  be  asked  for  any 
more  than  the  views  of  a  judge  upon  a  question  which  he  might 
lie  called  upon  to  try.  Persons  requiring  and  interested  in  infoi^ 
mation  respecting  the  practice  and  requirements  &c.  of  the  Patent 
Office  of  America,  will  tind  appended  to  these  Reports  a  guide 
to  the  neoesiarj  routine. 


PADDLE-WHEELS. 

AuoueTE  E.  L,  Bellford,  Patentee,  December  19,  1833. 

{WUh  Engraving,  Plate  XVIL) 

This  invention  consists  in  arranging  and  combining  the  tli>fttA 
of  paddle-wheels  in  such  a  manner  that  they  form  a  ctuitinuous 
series  of  rhomb-shaped  backeU  all  muud  the  whefd.  ThiH 
method  of  arranging  the  f!oat-a  prevents  violent  concnssiorLS  when 
they  strike  the  water,  and  holds  the  w^ater  upon  which  tliey  act 
in  an  unbifiken  body,  thereby  rendering  their  action  more  eflec- 
ri\'e  than  that  of  the'  ordinaiy  tioata. 

Fig.  1,  Plate  XVIL,  is  a  front  view  of  one  of  the  improved 
paddle-wheels.  The  fi'ame  of  tlie  wheel,  consisting  of  the  bosses 
A,  arms  B,  and  rings  C,  is  constructs!  in  the  usual  manner, 
and  strengthened  by  obJioue  stays  a,  a.  The  flojits  D,  are  dimIc 
of  sheet- iron,  united  together  and  to  the  arms  by  bolt«  or  rivets, 
and  arranged  with  their  c»uter  edges  in  linens  nniuing  .-spindly 
round  the  wheel  in  opposite  directions,  at  angles  of  idx>ut  7^"^ 
to  the  axis;  the  intersection  of  these  lines  forming  a  number  of 
rbomb-shapetl  buckets  E,  having  their  tPj>ening«  towards  and 
from  the  <^nti^  of  the  wheel.  The  inner  openings  are  ixmtnicted, 
and  depart  from  the  rhitmbicfonu,  owing  to  tlie  side  angles  being 
t.*ut  off  and  the  tigiuv  made  aix-fli<le«l,  thus  giving  the  frt)ut  angle 
»uch  a  form  as  Ut  prevent  back-lift  in  rising  fmm  the  water.  The 
number  of  bucketa  depends  ujK>n  the  width  of  the  wheel;  the  one 
shown  in  the  drawing  includes  three  buckets.  A  numlier  of 
tnangular-shai»e<i  half-buckets  will  he  umivoidably  forrotid  close 
inside  the  rings,  but  the  wheel  might  be  made  of  auiKcieiit 
atrength  to  dispense  with  the  rings  by  uniting  the  floats  aud 
arma. 

This  wheel  acts  upon  the  water  with  a  successive  series  of 
rhomb-shaped  close  buckeU*.  of  which  the  two  front  siiles  of  the 
rhomb  inif>art  a  pn>pnlsive  elfect,  while  tht?  two  back  sides 
prevent  the  breaking  up  of  the  water  u[»on  which  they  act,  and 
the  consequent  hws  of  their  effect,  and  also  frr>m  the  fn>nt  sidea 
or  proptdling  parin  of  succeeding  buckets.  The  ^tperation  of  thia 
wheel  IS  the  s.*ime  in  whichever  direction  it  tuius,  and  as  it  is 
ielf-bracing  it  can  lie  luiide  of  gi-eat  strength. 

C/a  mi  .^Arranging  and  combining  the  floats  so  as  to  form  a 
series  of  buckets  of  rhombic  or  substantially  similar  form,  as  and 
for  the  purjKjaea  herein  set  forth. 


STEAM-BOILERS. 
{With  Engramngty  Plate  XVH) 

Teis  invention  has  reference  to  the  more  perfeotootal 
the  gases  genei^ted  by  the  ignition  of  the  fuel;  the  at 
a  large  ext-ent  of  heating  surf;ice  without  subjecting  any  ^ 
li  very  intense  heat;  the  prevention  of  explosions  proline 
great  diminution  of  the  qmiutity  of  water;  and  the  redac 
the  necessio*)'  weight  of  metal  and  quantity  of  water  in 
boilers. 

Fig.  2j  Plate  XVII.,  represents  a  vertical  section  through 
centre  of  a  boiler,  constructed  according  to  these  impiTivemattii 
and  fig.  3,  a  horizontal  section  of  the  same,  taken  on  the  lii 
X  Y,  of  fig.  2.     A,  is  the  outei-  cylindrical  shell  of  the  boile 
and  B,  fin  inner  cylinder,  united  to  finnular  plates  a,  6,  the  »p 
between  them  forming  an  outer  water-jacket     C,  is  a  cylind^ 
or  hollow  frustum  of  a  cone,  united  at  its  lower  end  to  a  cyltiid€ 
D«  o}>en  at  bottom  and  term^inating  in  a  dome  E,  and  at  ita  upp 
end  to  the  cylinder  B,  which  also  terminates  in  a  dome  F. 
gpaoe  between  C  and  D,  forms  a  sewmd  water-jacket^  ootiima 
eating  with  the  outer  water  space  through  holes  c,  c,   in    the" 
cylinder  B,  thereby  maintaining  the  same  level  in  both  watt^r- 
spaces,  which  ai-e  connect-ed  at  bottom  by  a  blown^ff  pipe  e,  and 
cleai^d  out  by  one  blow-off  cock  /      The  outer  shell  A,  rastn 

rn  a  circuLar  lia^e  G,  containing  the  aah*pit  and  the  ftre-gtati 
K,  is  a  circidar  fine  l»etween  the  botUim  of  the  out^r  watej" 
space  and  the  shelf  I.  J,  J,  are  vertical  tubes,  connecting  th 
flue  K,  with  an  nppfn-  flue  L,  formed  by  the  dome  M.  Withi 
the  innermost  cylinder  D,  are  two  vertical  coils  of  tubing,  N,  Jl 
connected  at  their  lower  ends  t4i  the  outer  water-jacket,  and 
minadng  at  top  in  two  vertical  pipes  O,  O',  reaching  uearlv  1 
the  top  *kf  the  dome  F,  into  which  tnej  open  with  their  moi  ' 
turned  do wti wards. 

The  WHt*?r-heating  surfaces  of  the  boiler  consist  of  the  cylinde 
B,  C,  D,  the  dome  F,  and  the  coib  N,  N';  the  gases,  &c.  rise,  ajid^ 
are  consiuned  in  the  cylinder  D,  and   the  space   lietween  the 
water-jackets.     The  proihiets  of  combustion  descend  and  pasm  off 
into  the  circular  Hue  K,  from  w^hence  they  escaj>e  thn^ugh  the 
tubes  J  J  J,  to  the  flue  L,  and  from  thence  to  the  chimney  M*. 
The  steam  genenitetl  rises  into  the  dome  or  chamber  F,^ 
passes  off  for  use  by  any  suitable  oonti-ivance  at  P.    Steam  is  i 
r.T.ted  in  and  rist?s  tlirough  the  coils  of  p\j>&  with  such  rapidit 
that  streams  of  water  are  constantly  and  forcibly  driven  throng 
them  into  the  steam-chamWr  so  long  as  any  water  remains  in  * 
the  btdler;  the  water  then  descends  to  be  again  carried  up,  and 
thus  a  constant  cii-cidation  of  water  is  produced  in  every  part  of 
the  boiler;  and  in  the  event  of  the  water  becoming  low  in  ths 
water-jackets,   this   circulation    has   the   effect  of  keeping    th^ 
heating-surfaces  moist,  obviating  the  danger  of  explosion,  and 
preventing  the  plates  from  burning  or  any  accumulation  of  im- 

Eurities  in  the  coils.  The  small  quantity  of  w^at^jr  covering  the 
eatcd  surfaces  becomes  rapidly  converte<l  into  sterun,  which 
passes  by  the  pipe  R,  into  the  coil  Q,  in  the  space  betwef?n  outer 
and  inner  water-jackets,  when  it  becomes  surcharged  with  heat, 
and  from  whence  it  li  conducteii  by  the  pipe  S,  to  the  engine,  rf, 
ia  a  smidl  pifjo  admitting  a  rainut^^  stream  of  water  fixim  the  outer 
water-jacket  into  the  pipe  R,  foi-  the  purpose  of  tempering  1 
dryncjjH  of  the  ate^m.  The  form  of  the  boiler  is  well  u.daj>ted  " 
withstand  pressure  without  the  aid  of  braces  or  stays, 

Ciainui. — L  A   boiler   comjXMied   of  an    exteraal' %vater-ja 
with  stearn-chamljer  at  the  top,  and  with  or  without  one  or  mor 
inner  wat^r-jiickets  connected  and  in  communication  with  the 
out«r  wat4L*r-jacket^  when  either  water-jacket  is  surrouiKl« '1  Snii-r- 
ually  with  one  or  more  vertical  coils  of  pipe,  whose  I  la  J 

o»nnect  with  one  of  the  water-jacitets,  and  whose  n, 
discharge  into  the   steam-chamber,  substantially  as   set   for 
2.  Drying  the  steam  by  passuig  it  throtigh  a  coil  of  pipe,  wit 
or  between  the  water-jiiAets,  gubstantialJy  rjb  set  forth.         ^ 


MOULDING  AND    CASTmo. 

JirUAN  Bernabd,  Patentee,  April  2*5,  1853, 

(mth  Eniframii^it,  Plat**  XVIL) 

TaiB  invention  relates  U\  a  method  of  caating  metals  or  moald- 
iug  plastic  materials  of  any  kind;  such  casting  or  mouhiing ben 
effected  in  a  partial  vncunni  obtained  by  extracting  the  at 
sphere  from  the  moulds  in  which  the  metal  or  other  i 
are  to  be  cast  or  moulded. 
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When  rnetak  are  cast  aciatirdiiig  to  this  proceas,  the  pot  or 
eructhle  w^ntaining  the  metals  has  a  hole  m  the  lx>ttr>m  part 
ptugped  by  a  tire-briek  or  plug  of  any  suitable  material;  the  jwt 
u»  placsed  over  an  air-tight  channel  commimicatiDg  with  the 
lELOQlti*  which  may  be  kept  at  any  desired  temperature  by  the 
appHciitiaD  of  ^Uyma  or  heat*?d  air,  or  cold  water  or  air. 

Fig.  4,  Plate  XV II.,  represeuta  a  vertical  section  of  a  mould- 
ing-box and  moalil  for  a  steam-engine  cylinder^  and  ^.  5,  a 
section  of  the  crucible  or  ladle  of  molten  metal.  A,  B,  are  the 
moulding-buxes^  joined  together  by  Hanger  C.  Tlie  box  A,  has 
its  bottom  cast  on;  the  box  B,  ia  made  in  the  onlinary  manner, 
open  throngh<^»utT  but  fitted  with  extra  flanges  at  D,  to  receive 
the  cover  or  \Aiite  E^  which  i«  bolUid  tigfitl  v  up,  to  exclude  as 
much  as  p4i«»ihle  the  external  atmoapbere  m>m  the  interior  of 
the  mould  G,  The  crucible  or  ladle  H,  coutiiininR  the  metal  m 
supported  on  the  tire-brick  I,  whieli  is  divided  longitudinally 
down  the  centre  of  the  channel  or  p^isaage  J.  The  ladle  H,  rests 
tipon  a  bed  of  loam,  which  eomplet^dy  excludes  the  atmosphere 
frc^m  the  channel  J,  and  the  interior  of  the  mould*  A  plug  of 
fire-elay  L,  is  fitted  into  the  aperture  in  the  Viottom  of  the  Imile, 
mnd  is  there  kept  by  the  superiueun^ljeiit  pressure  of  the  metal. 
A  oock  M,  and  flexii>le  tubing  conneeta  the  interior  of  the  mould 
with  an  air-pump  or  other  exhauster.  Wlien  a  sufficient  vacuimi 
Ib  obtained,  the  c<x;k  M,  ia  closed,  and  the  j)lug  L,  iu  the  ladle 
withdrawn;  the  metal  ia  then  forced  into  the  mould  bv  atiuo- 
spheric  preaaure  imtil  it  reaches  the  levtd  of  the  cup  Jf,  which 
cup  ia  dosed  l>efore  exliauBting  by  a  disi:^  nf  metaJ  or  huim  0. 
This  tJisc  is  displaced  by  the  rist?  ol  the  uietjd  in  tlie  mould,  and 
iDdicates  that  a  sufHcieut  qiumtity  hiiA  been  run  in,  when  the 
plug  L^  is  immediately  let  down  by  a  cord  or  chain^  and  the 
supply  of  metaJ  cona€C|uently  stdpjKid.  Tliis  system  of  casting 
producer  a  sujierior  surface  and  sliarpnesrf  of  outline,  the  casting 
Deing  perfectly  free  fn:>m  air-bubbles  or  impurities.  The  mould- 
iDg  of  plastic  or  soluble  materiak  is  eflfected  in  a  similai'  manner 
to  the  method  above  described 


MANUFACTTJRE  OF  IRON. 

Hkkrt  Leachmak,  Patentee^  April  6,  1853, 

Tffis  invention  consists*  in  treating  ir^un  by  means  of  a  combi- 
tuition  of  the  tollciwiug  materialsT  for  the  purpose  of  producing  a 
more  pbtstic  and  malleable  iron  tl»an  heretolore: — Common  brick- 
duMt  or  calcined  day,  1201b.;  common  salt  (fiounded  fine)^  600  lb.; 
and  black  oxide  of  mangiinese,  280  lb.  These  materials  are  tho- 
roughly intermingled  and  reduced  to  a  powder,  and  a<idedj  in 
a UAO titles  varying  from  41b.  to  P>  lb.  weight,  U)  the  metal  during 
ae  Killing  process  to  which  pig-jmn  is  siuijected.  Metal  of  very 
poor  quality  requires  10  lb.  weight  of  the  powder  to  420  lb,  of 
metal. 


SELF-CLOSING    VALVE   FOR   PREVENTING    SMOKE. 
Thomas  Sntas  Pbide^vux,  Patentee^  December  27,  1853. 

This  invention  consista  of  an  apparatus  to  be  applied  to  the 
fire-dotire  of  furnaces,  with  tht*  view  of  regulating  the  admission 
of  air,  in  (trder  to  improve  the  combustioii  of  the  smoke,  giuies, 
&a,  economise  fuel>  and  at  the  same  time  it)  prevent  the  radiation 
of  heat  outwards.  Fig.  1  of  the  annexed  engravings  is  an  elev»- 
tioQ  of  the  valve  as  fixed  to  a  furmice-dmjr;  fig.  2,  a  sectionaJ 
p  I  ' '  '^-  3,  a  section  uf  t h e  same.    Th e  fmnt  of  the  apjiaratus 

c* '  1  the  panel  of  the  fumatre-<loor,  consists  of  a  series  of 

ahutttiT^  6,  moveable  on  axes  e,  so  as  to  be  eaimblo  of  opening  and 
shutting  like  Venetiiin  blinds,  Behin<l  these  moveable  valves  or 
8hutt*?r8  is  a  series  of  parallel  plates  /,  lixtnl  at  a  slight  angle;  a 
second  series  m,  la  then  fixed  at  an  iipposite  angle;  and  then  a 
third  and  wider  senes  of  pjiniUel  plates  o,  which  do  not  incline; 
fi,  and  Pt  are  air-spaces  l^etween  each  senes.  By  means  of  the 
^  '  '-■  *: nation  in  opposite  i)ii'*?ctions  given  to  the  first  and 
^  of  plates /,  m,  the  ilbvct  outward  radiation  of  the 
Be«.  jiv  Mt  die  fire  is  prevented  although  the  air  bus  fi-ee  ingress, 
and  the  inclination,  being  at  an  angle  to  the  axis  of  the  line  of 
draughty  has  the  ftirther  effect  of  causing  the  current  of  air 
slightly  to  impinge  upon  the  surfi^ce  of  the  plates  in  its  pflds&ge 
by  which  means  the  heat  is  more  effectually  extracted. 

The  «hatterB  or  valves  are  caused  gradually  to  close  in  the  fal- 


lowing manner.     Each  shutter  has  attached  to  it  an  arm  d, 

attiiched  at  ita  other  end  by  a  pin-joint  to  the  bar  e,  to  which 
motion  is  imparted  by  a  ro<i^  connected  at  its  lower  end  to  the 
Uir  €,  and  at  ita  upper  end  to  the  lever  ^,  the  gradual  descent  of 
which  in  any  required  time  is  effected  by  its  being  connected 
with  a  piston  i,  traversing  a  water-cylinder  h  (shown  in  aection 
in  fig.  4),  which  piston,  by  means  of  a  Valv^  allows  a  free  poaaaM 
to  the  water  from  alwve  to  below,  but  re^ts  its  paasage  in  the 
tfoposite  direction.  When  the  water  is  forced  by  the  gravity  of 
the  lever,  piston,  find  their  appendages,  from  below  to  above 
thrgugh  the  narrow  channel  /,  the  size  of  which  at  the  Ijottom  is 
adjusted  by  the  screw  k^  so  as  to  regulate  the  time  occupied  by 
th©  passage  of  the  w^ater,  the  graduid  descent  of  the  piston  and 
closure  of  the  shutters  is  effecte*!  with  the  greatest  nicety. 


<i^ 


FlQ.  1. 


Fio.  S. 


Fifl.  4. 


So  perfectly  does  tlie  above  aimngement  of  plates,  air-spaoes, 
cylinaer,  &c.,  fulfil  the  desired  object — viz.,  that  of  isolating  the 
heat  nwiiated  ag^aiust  the  inner  surface  of  the  fire-door,  so  as  to 
confine  it  in  the  iuterior,  anil  ensure  the  whole  l>eing  ti-anaferrerl 
to  the  tfUtering  current  of  air  during  the  |>erlods  in  which  the 
valve  is  oj>en, — that  after  the  valve  luul  been  closed  ten  minutes, 
and  the  innermost  r^>w  had  become  red-hot,  a  thermometer  with 
it.^  bulb  in  contact  with  the  fiice  of  the  shutters  indicated  only 
64  degi-ees.  Tliia  valve  may  be  seen  applied  to  three  furaaces  at 
the  Panopticon,  Leicester-square, 


^ 
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COATING   IRON  AND  SinPS'   BOTTOMS. 

Hknrt  Bbidwnmto,  Paientee,  Jajxnary  18,  1S53. 

This  inveutton  consiaU  in  combining  the  foUowiug  inj^re<lient«, 
«AOh  in  tlie  pn.tjx»rtion  of  one  \mrt  by  measure:  white-lwwl,  red- 
l€Mt<l,  and  l»l«ck-lejvl,  t4>;^'etlifr  witli  vme  iiuart-er  part,  by  measiirei 
of  the  sngai^of-learl.  If  the  c^^lour  of  the  paint  ia  required  to  be 
lead-colour  the  red-len^l  is  omitted.  These  matters  are  ground  with 
8pirit^  nf  turjxnitine,  to  wliich  is  mMM  guTu-copal  di9J4r>lved  in 
til rr>en tine  (win t*.^  cop«,l  vandsh).  A  tliiii  etmtiiig  of  thi«  mixture 
18  then  applied  t<»  the  iron  or  ahip^-*  bottom,  the  sngar-iff-lead 
beiug  reduced  in  quantity  or  left  out  in  the  subsequent  coatingH. 


RECENT   AIHERICAN  PATENTS. 
tIlppon<»(]  iu  Uie  Joumol  of  ike  FrBnUiii  ImtiiutoJ 

Daguerreotype!  Appttratuii.    .L  Bro^^'u. 

The  nature  of  this  invention  consists  in  the  employrnetit  of  an 
ornfunental  dLa|>hnigin,  with  a  suitable  opening  placed  in  a  suit- 
able  position  in  front  of  tlie  jjerdoti  or  subject  to  be  repre^entetl, 
for  the  purpose  of  producing  a  portrait  or  j»icturej  witli  an  appro- 
priate or  taalefnl  ornament'd  b>i\ler,  eitlier  with  or  without  the 
name  of  the  jieraon  or  subject  and  the  name  of  the  artist.  The 
diaphnigm  may  be,  and  will  be  mostly,  used  iu  ajujunt^tlon  \^dth 
a  background,  such  a»  h  now  sometimes,  illustrative  of  the  eha- 
TBcter  of  the  pi^rson  or  subject  represent4?d. 

Claim. — ^The  employment  of  a  diaphn^nii  with  a  suitable  open- 
ing, through  wliich  the  person  or  subject  is  presente<l  to  the 
camera,  when  the  said  oj>euing:  is  surrounded  by  ornament  vr 
©mbeilishment,  for  the  purpose  of  t)nKhit'ing  a  portrait  or  picture 
with  an  oniaiuental  or  embellished  border. 


Dresiing  Siaven,     J.  D*  Elliott 

The  nature  of  thi«  invention  relates  more  jjarticularly  to  the 
uae  of  a  transversely-inclined  bed,  uik>ii  which  the  stiivea  are  fed 
into  the  cutters,  so  as  to  adapt  the  machine  to  the  tlresaing  of 
thick  or  thin,  tapering  or  wedge-«haped  riven  staves,  with  the 
grain  of  the  wood,  without  separately  adjusting  the  machine  or 
ossorting  the  staves. 

Claim. — The  combination  of  the  tranavCTsely-inclined  bed  with 
the  swivelled  roller,  for  the  purpose  of  adapting  the  machine  to 
the  flroashig  of  riven  fttaves  with  the  grain  of  the  wood,  whether 
thick  or  thin,  t-ipering,  or  inclined  from  edge  to  edge,  without  any 
Beporato  adjustment  for  the  various  sizea. 

Finkhing  the  Ends  of  Staves.    J.  E.  Warner. 

Tliis  invention  consist*—!.  In  the  use  of  circukr-aaws  to  cut 
the  staves  to  equal  lengtlxs;  2.  In  the  use  of  revolving  cutter-heada, 
having  in  each  three  nets  of  moveable  and  adjastabTe  cutters;  the 
first  set  for  forming  the  l>evU  on  the  ends  of  the  staves;  the 
j!eeo7id  set  for  equalling  tlie  thickness  of  the  staves  at  each  end; 
and  the  third  set  for  cutting  the  grooves  for  the  hewls;  3.  In  the 
use  of  a  r<3tar)'  bed,  which,  slowly  revohiiig  on  its  axis^  carriei* 
the  staves  to  the  wiws  and  cutters,  and  deposits  them  w^hen 
finished  on  the  api:H>jiite  t^ide  of  the  machine.  This  bed  ia  ma^te 
to  yield  to  the  varying  thickness  of  the  staves,  and  by  meana  of 
weights  the  stavea,  while  being  wrought,  are  kept  steadily  in 
contact  with  fixed  stops. 

Ciaim> — A  feed-tteil  revolving  in  beaiinga  which  are  capable  of 
being  moved  by  wetffht»,  springs,  or  other  means,  towards  the 
beds  or  stops  on  which  the  back  or  out^r  aide  of  the  stave  is  sup- 
ported, the  extent  of  such  movement  depending  upon  the  thick- 
IM8B  of  the  staves  operated  on.  Also,  the  combination  of  the 
feeil-bed  with  the  saws,  cutters,  fixed  stops,  and  moveable  frame, 
$m\  what  are  substantially  their  e<:[uiva]ents. 

Chuck  for  Cutting  Barrel- If eadn.  F.  Fniit. 
The  nature  of  this  invention  consists  iu  holding  the  material  of 
which  the  l>arrel-he:iii  is  cut  by  means  of  a  chuck,  liaving  a  series 
'  of  centren,  placeil  iu  circular  form,  and  concentric  ^^ith  the  peri- 
pheiy  of  the  chuck.  Each  centre  h  provided  with  a  8]»irfvl  spring, 
which  enables  the  centres  individually  to  give  or  yield,  so  that 
the  different  pieces  farming  the  barrel-heatl  may  vary  in  the 
thickness,  and  still  be  firmly  held  by  the  chuck 


Claim.'^The  chuck,  oonstmcted  as  shown  tmd  dfiscnbed — vizl, 
two  circular  discs,  ci>nnected  by  studs  and  centres,  pdocerl  betwoeu 
the  stutls,  any  prof»er  number  of  studs  and  centres  binng'  ntmi^ 
the  centres  passing  through  both  the  fi-rmt  and  baclv     "  .1 

having  collars  upon  them,  each  centre  being  provi'  » 

spiral  sprmg,  which  m  placed  between  the  ooU&r  an  r 

side  of  the  Sick  disc,  and  by  which  springs  each  oenti  j 

or  give,  independently  of  the  othei-s,  so  that  the  dilfi  a 

forming  the  barrel-head  nmy  vary  in  thickness  and  ft 
perly  a«i justed  and  secured  oertween  the  face-plate  and  *l.^^^ 

Ventilators.    J.  Leeds. 

This  invention  conniata  in  arranging  a  series  of  dowmntrdly- 
inelined  cur\'ed  openings  in  the  outer  case  or  shell  ol  i- 

hitor  for  taking  in  aiid  directing  downward  into  tlu^  uj 

be  ventilated,  a  current  or  currents  of  inire  air,  and  in  oyun^ctiM 
therewith  a  passage  in  the  centre  oi  the  ventilator,  tbroM^ 
which  the  impure  air  may  l>e  drawn  upward  by  an  aocumuUt^i 
or  inere^ised  draught  over  the  top  of  stud  piMBfle;  also,  in  thA 
manner  of  increasing  the  dniught  across  the  top  of  tiu»  ventilAtoir 
to  aid  the  upward  curit?nt  of  air  through  the  centre  pa«8Age. 

Claim.^— The  combination,  in  one  case  or  shelly  of  the  aenei  of 
down  ward  Jy-inclineil  curved  openings  in  the  outer  ahellf  for 
taking  in  and  directing  downw^ard  a  column  of  pure  air,  with  the 
centre  pipe  or  opening  crowned  with  tw^o  frustrums  of  oonea,  with 
theii'  apices  towards  each  other,  for  producing  a  countep-current, 
and  caiTyiug  from  the  apartments  to  be  ventilated  the  impiire 
air,  and  increasing  aatid  ejecting  current,  tlie  whole  requiring  bat 
a  single  opening  in  the  roof. 

Faddle-nn^is.  W.  H.  Muntz. 
This  mode  of  constructing  the  paddle-wheels  consists— 1.  In 
niakiug  the  aunports  of  the  buckets,  a  cut-water  wheel,  and  twa 
wdieels  of  smaller  diamet^fr;  2.  Of  forming  each  bucket  of  a  £oai 
and  guard  m^nle  t<i  stand  at  an  angle  to  each  other;  3.  Of  making 
the  guard  to  extt ml  frtmi  the  rim  of  the  cut- water  wheel  to  the 
other  OP  smaller  wheel,  and  so  that  the  guard  shall  not  only  m« 
edgewise  through  the  WTiter,  but  endwise  intc*  the  wnter,  the  noftt 
being  made  to  project  inwards  from  the  guarrl,  i%a  stated.  And 
in  oombination  therewith,  making  the  float  narrowest  at  its  mtter 
end,  or  at  the  cut-water  wheel,  and  gradually  increasing  in  width 
towards  its  inner  end. 


mSTlTUTION  OF    CIVIL    ENOINEEKS. 

FeL  28*— James  Simpsos,  Esq.,  President,  in  the  Chair 

Tni  paper  read  wan  "  On  the  means  of  attaining  to  umffyrmity  im 
Ewroim%n  MeatureSf    WcighU,  (md  CtHnt."   By  Jam  is  Yatebl    M^ 
F.tt.S.  ■ 

B«lievuig  that  the  only  way  of  fttlaiiitng  the  object  in  view  was  by 
the  adoption  of  the  French  Byst^m  of  measures,  weights,  and  coiuK,  md 
thai  such  a  step  would  be  attended  by  grbat  advants^  in  regard  to 


the  reprwenttttaon  of  it  by  the  bar  of  platinum,  depcwited  in  the  Natioaal 
Archives  at  Parifi,  was  muratel.  A  deacriptioii  was  then  givoi  of  tht 
mode  of  de^Lucing  from  that  standard  all  other  measure*  of  length,  of 
superficies^  of  soli<lity,  and  of  capacity;  also  of  the  determiiia^an  of  the 
fundamental  weight,  (^od  the  ** gramme,"  and  the  derivation  therefrom 
of  the  "fnmc,"  containing  five  grammee  of  standard  silver  and  forming 
the  baaia  of  the  ascending  and  deacendiug  series  of  coins  and  monies. 
The  advantages  of  the  decimal  diriRions  and  multiplei,  and  of  the  nama 
apphed  systematlcaUy  to  all,  were  asecrted,  notwithstanding  the  partial 
recommendations  of  the  octonal,  and  still  more  of  the  duodenal  methods 
of  computation. 

Adverting  to  the  successive  obstructions  and  difficulties  which  the 
syitem  had  to  encounter  from  poUticaJ  diHturhances,  as  well  aa  firwi 
popukr  prejudice  anrl  the  previous  habits  of  the  French  nation,  the 
author  mentioned  ita  final  establishment  during  the  reign  of  Loids 
Pliilippe,  and  its  gradual  eattension  and  steady  progress  subeequently  to 
that  period^  both  in  France  ami  in  many  other  of  die  cxintinental  kn^ 
domB.  As  practical  examples,  specimens  were  exhibited^  ihowing  Mtiie 
of  the  forms  in  which  the  Frendi  measures  were  now  w«M  and  applieil 
to  all  the  purpoHHBB  of  common  life. 

Considering  the  success  which  had  attended  this  grand  project  of 
social  improvement;  the  generous  and  enlightend  spirit  in  which  it  vnm 
conceivt'd;  the  difficulties  which  it  had  surmounted;  the  successive 
amendments  which  it  had  received,  as  the  result  of  experiettoe  daring 
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Um  ooiiive  of  more  tluui  half  a  oentnry;  the  e3cactnes§  of  ita  principlea, 
■ad  tli«  beftuty  of  its  adjtutnieQtfl;  »nd  the  Almoet  UDiversal  uppro^iU 
•floorikd  to  it  by  the  milkoiu  of  peraoos  who  now  employee)  it  in  their 
daafy  tnterooune  and  oecupationB,  it  wan  oonaidered  manifestly  impoasible 
Um^  it  shoviki  erer  be  abandoned  for  any  other  aystem  wherever  it  Iiftd 
ooott  bom  adopted.  If  this  were  true,  it  followed  that  the  French 
B^^lmui  ina«t  rvmaiiii  whatever  other  syitenui  might  be  diacarded^  and  it 
■ttglit  «aiiaequeiitly  become  uniTerfial.  It  waa  therefoi^  ai^ed,  that  it 
irtmld  be  wise  to  take  advantage  of  the  progreaa  towards  uuifornuty 
made^  a&d  to  use  all  means  for  extending  the  iniSuence  of  that 

( the  French  had  not  hesitated  to  adopt  Britiih  indentions  when  the 
Qtagee  were  made  apparent,  it  was  aiguied  this  country  should  be 
Hr  willing  to  adopt  any  amoUoratioD,  from  whatever  source  it  might 
r  denied.  Ho  nation  wa«  better  qualified  than  the  French  to  introduce 
taiptovements  in  the  theory  and  practice  of  metrology.  If  they  had  not 
afavady  offered  an  admirable  system  to  the  world,  all  dyilised  nations 
would  look  to  them  as  perhape  the  moat  able  to  invent  such  a  system, 
m  account  of  their  acknowledged  attainments  l)oth  in  theoretical  and 
mathematical  scienoe,  and  their  dexterity  in  certain  liranehes  of  mechanics. 
No  nan^w  prejudice  or  national  antipathy  should  prevent  an  inter- 
natirfTfifll  combination  for  the  promotion  of  a  scheme,  fraught  with 
advatitag*  to  the  intijreets  of  c^i^iumeroe,  of  tcienoe,  and  of  philantraphy. 
In  addition  to  the  objections  urged  by  theorists,  there  were  owere 
aqfOnUy  Hormidable^  arising  from  habit  and  popular  prejudice.  These,  it 
was  oontendedi  must  be  overcome  by  the  couibiued  efforts  of  the 
government  and  the  people.  The  government  had  under  its  oontrol 
mfinitdy  the  greatest  amount  of  measuring  and  weighing,  and  counting 
of  money^  in  the  kingdom,  and  consequently  had  the  greatest  interest 
m  introducing  a  ayitem  which  would  be  attended,  in  addition  to  nu- 
od  fi»r  greater  benerfits,  with  a  saving  of  a  very  large  amount 
f  a  quarter  of  a  million  annually)  in  the  collection  and  manage- 
'tbie  revenue.  But  the  government  could  not  possibly  effect  this 
i  change,  apart  from  the  people;  therefore  the  people  should  co* 
lie  with,  even  if  they  did  not  commence  the  work«  and  it  was  a 
tton  whether  it  was  not  best  that  the  change  should  begin  at  the 
>m  of  the  scale.  The  French  system  was  so  simple  and  beautiful 
it  could  be  taught,  in  a  week,  to  the  children  of  nil  schools  for  the 
,  throughout  the  kingdom,  and  they  would  take  a  pleasure  in  diffusing 
I  knowledge  of  it  among  their  parents  and  elders.  Decimal  methods 
—  ~  atation,  and  the  ability  to  use  the  French  measures,  weights, 
nfl,  having  been  propagated  among  the  poor,  would  necessarily 
loiown  to  the  rich,  and  would  thus  soon  become  familiar  and 
haliitmd  among  all  classes  of  the  people. 

Th«  objection  made  to  the  use  of  French  terms,  such  as  Fraiic, 
Omiimf,  Mitre^  Ita,  waa  refuted  on  various  grounds.  These  terms 
«we  tioi  in  fact  French^  but  rather  Greek  and  Latin,  and  they  were  on 
tluit  account  at  fir«t  to  some  extent  repudiated  by  the  French.  On  the 
Oilier  hand.  Avoirdupois  and  Troy  {Tro^t*)  weight  being  French,  the 
English  were  now  only  asked  to  exchange  old  and  inconvenient  French 
wvighta  for  new  ones,  which  were  better.  But  the  introduction  of 
mimeraiua  tenns  with  other  fai^hious  and  usages  from  France,  and  Uielr 
eomstaat  recurrence,  showed  thtit  this  olijection  was  much  over-ratcMl, 
it  were  a  vidid  objection  in  point  of  fact,  it  was  one  of  little 
for,  tf  the  terminology  was  objected  to,  the  system  might  be 
_  without  it.      The  Pieomontese,    for  example,  use<l  the  French 

mouetary  system^  altbou^  thej  called  a  "  Franc  "^  a  ^^Lira.*"  As  the 
Arabic  numa'aJa,  which  were  used  wherever  computation  by  tens  was 
practised,  were  the  signs  of  numbers,  which  were  called  by  different 
aamea  in  different  countries,  and  yet  were  eveiywhere  received  in  the 
catti^  "'-r-^  <K»  the  same  measure,  weightN,  and  coins,  might  be  known 
ID  parts  of  the  world  under  different  denominations,  and  yet 

be  I  ;    mder«tood  and  employed  by  oommon  jigreement  throughout 

tJseeiu^h. 

The  author  e:chibited  a  scheme  of  coinage,  having  the  ''franc**  for  ita 
unit,  the  scab  ascending  to  one  hundretl  Iraucs  in  the  one  directioni  and 
de9f:efuiing  to  the  one  huoth-edth  part  of  a  franc,  called  a  "centime**  or 
'♦oent.**  (part  emttnmu)  in  the  otlier  direction.  He  maintained  that  the 
"franc,"  occupying  a  middle  place  Instween  the  highest  and  the  lowest 
ooix^  and  being'  of  thAt  value  which  was  either  on  a  par  with  the  great 
nu^ority  of  purchases  and  pa3nji^it«  in  this  country,  or  certainly  not  at 
ail  below  ihfmt,  waa  well  fitted  to  be  taken  as  the  middle  term,  and  in 
this  respect  woa  prdeiable  to  the  pound  sterling,  or  even  to  the  doUar. 
At  the  same  time,  nothing  could  be  better  adapted  to  secure  facility, 
aptitude,  and  correctnesit,  in  keeping  accounts,  than  the  reckoning 
a  and  oentimea.  He  thought  it  useful  to  have  a  gold  coin  of  one 
i  francs^  and  a  centime  (perhaps  of  brass,  on  account  of  its  large 
in  order  to  exhibit  both  extremities  of  the  series  to  the  eye, 
__       ke  that  series  complete.     He  considered  the  rare  oocurrence  of 

tmaUer  coins  to  be  no  objection^  but  the  contrary;    because  it 

would  show  the  middle  term  was  fixed  where  it  ought  to  be — at  that 
point  where  coins  were  in  most  constant  requisition  for  the  purposes  of 
trade  and  daAy  intercourse 

Remarks  were  offered,  showing  the  application  of  the  subject  to  the 
ompjoyments  of  shopkeepers  and  retail  traders,  merchants  and  bankers, 
*    gad  ahaie  brolkers,    and  more  especially  to  railway  companies; 


as  also  its  almost  indispenaable  neoeaaity  with  a  view  to  intematiaDal 
postage. 

In  conclusion,  it  was  suggested  that  all  persons  who  were  interested 
in  this  question,  either  on  commercial  grounds,  firom  the  love  of  soience, 
or  as  the  friends  of  peace  and  human  progress,  should  use  every  meant 
of  oo-operatiog  with  the  govwimient,  and  either  by  forming  astociatioiitp 
or  otherwise,  etndeaTour  in  every  possible  manner  to  induce  the  man  of 
the  people  to  become  acquainted  with  the  principleB  and  advautagea  of 
the  French  system^  and  thus  with  all  oonvenieBt  ipeed  to  introduoe  the 
knowledge  and  the  use  of  it,  not  only  in  Great  Bntian  and  Ireland,  but 
in  all  the  colonies  and  dependencies  of  the  kingdom,  and  through  the 
influence  of  example  eventually  to  extend  it  to  the  United  States  of 
America,  and  other  independent  countriea. 

Mareh  7. — Tlie  evening  was  devoted  to  the  Discussion  of  the  above 
naper.  After  describing  the  steps  taken  to  induce  the  attention  of  the 
xegislatttre  to  the  subject,  and  reviewing  succinctly  the  evidence  of  the 
different  witnesses  examined  before  the  Select  Committee  on  Decsimal 
Ck>inage,  and  the  report  resulting  fW>m  that  inquiry,  the  advantagee  to 
be  autidpat4?d  in  all  matters  of  money  aooounte  were  first  dilated  on,  and 
then  the  translation  of  the  present  mversified  weights  and  measures  into 
one  uniform  and  decimally- divided  systcau  was  insisted  on.  It  waa 
uzgedj  that  great  fitcilitica  woulii  Im  introduoed  in  keeping  accountB  and 
mflJdng  Circulations;  that  the  pound  sterling  being  adopted  ofi  the 
integer,  the  whole  of  the  coins  in  present  use  might  be  retained,  by  only 
stamping  their  decimal  value  upon  them,  and  tliuv  keepin^them  in  dr^ 
culation  until  a  now  decimal  coinage  coiUd  be  prepared.  The  proposed 
coins  were  shown  to  be  sudficiently  small  for  tlie  purposes  of  the  poor^ 
for  whom  the  quimtitiea  of  merohandiae  would  always  be  adapted  to  the 
purchaser's  means;  and  the  pound  aterUng  remaining  as  the  integer, 
waa  urged  to  be  all  that  the  lai^  banker*  and  merchants  oould 
desire. 

It  was  argued,  tliat  there  were  great  objections  against  endeavouring 
to  aaaimilate  the  coins  of  this  oountiy  with  those  of  other  states  inaS' 
much  as  it  would  be  impracticable  to  get  all  countries  to  agree;  despotic 
monarchs  would  still  continue,  as  heretofore,  to  debase  the  vidue  of  the 
ooinage  to  meet  the  exi^endes  of  the  moment,  and  even  repubUoan 
states  had  depreciated  the  value  of  tht^ir  money;  so  that,  if  aU  coins 
were  to-day  univemally  of  the  Aame  standard  and  value,  there  was 
nothing  to  prevent  their  being  all  wrong  to-morrow.  Therefore,  all  that 
could  be  done  was  to  docimalise  the  currency  of  this  country  without 
reference  to  that  of  other  countries,  and  it  was  tlieu  Uiought  that  even* 
tually  the  same  mljustment  of  weights  and  measure  would  follow.  The 
work  of  General  8ir  C.  W.  Pasley  was  quoted,  Ui  show  the  inappro- 
priateneas  of  the  metre  and  its  subdivisions  for  this  country;  it  wss 
urged,  that  even  in  France  its  u«e  had  only  been  enlbroed,  during  the 
Kevolution,  by  the  harshest  means,  and  that  even  then  the  sjfsttme  «i#tfel 
(feet  and  inches)  had  remained  in  force  for  nearly  half  a  century,  and  in 
spite  of  decrees  was  even  now  scarcely  abolished.  Hie  further  proposi- 
tions made  by  the  General,  for  a  decimal  system  based  on  the  existiug 
coins,  weights,  and  mcasuresi,  were  carefully  examined.  Professor  Airy^ 
evidence  b&foro  the  Committee  was  dihiteti  on,  and  it  was  endeavoured 
to  be  shon-n,  that  any  attempt  to  assimilat^^  FiigliBb  and  foreign  coinage 
muBt  fail,  if  only  from  the  force  of  public  opinion  and  the  passive  resist- 
ance of  those  who  had  no  interest  in  making  any  change. 

It  was  a  question  of  immense  tUfficulty  how  to  establish  a  natural 
basis  for  a  standard;  it  had  been,  in  almost  all  caaes,  found  impossibls 
to  t^stablinh  one  correctly,  and  therefore  an  arbitrary  standard  had  been 
preftiTed.  The  preciiutions  tikken  for  preserving  correct  types  of  the 
stanrLunla  for  England  were  <letaile«L  Tlie  introduction  of  the  decimal 
Bubdiviiiion  of  the  troy  for  the  nm  of  the  Bank  of  England  and  the 
bullion  dealers,  was  quoted  as  an  example  of  what  necessity  would  do 
naturslly,  and  was  used  as  an  argument  to  urge  civil  engineers,  sjx^hl* 
tects,  and  builders,  to  introduce  some  uniform  scale  of  decimal  mea^ 
Bures,  to  which  money  values  would  be  brought  to  assimilate  more  easily 
on  the  decimal  than  on  any  other  system.  It  was  shown,  that  the 
government  oould  only  "eniorce"  a  decimal  di vision  of  the  coins  of  the 
reahn,  but  it  might  "permit**  eventually  such  an  arrangement  of 
measures  and  weights,  »s  would  be  found  most  convenient  by  mer- 
chants and  ttvAee^  for  the  purposes  of  commeroe.  The  system  of  the 
frano,  and  the  penny,  was  strenuously  urged,  as  being  the  simplest  and 
best  adapted  for  the  wants  and  habits  of  the  hibouring  classes. 

It  wiis  contended  by  others,  that  the  proposition  of  the  Committee  on 
Bedmal  Coinage,  for  adopting  the  pound  sterling  as  the  integer  and 
dividing  it  into  1000  mile  was  untenable;  inasmuch  as  besides  unsettling 
tolls  and  postage  stamps,  authorised  by  Act  of  Parliament,  it  would  alter 
the  prices  of  produce  of  all  kinds,  and  only  in  a  few  cases  supply  equi- 
valent rates;  nor  would  it  meet  exchanges  with  France  and  oUier 
countries  liHthout  dividing  the  cent,  into  most  inoonvenient  fractions. 
It  was  therefore  urged,  that  it  would  be  more  convenient  to  atlopt  a  lower 
integer,  proposing  eitlier  a  coin  of  the  value  of  2*>  pence  =  100  farthings 
oreentB.:  or  a  coin  of  the  value  of  10  pence  «^  40  farthings  or  cents. 
Tlie  latter  was  considered  to  be  more  in  harmony  with  the  monies  of 
France,  Molkmd,  America,  and  other  countries,  where  the  decimal  sys- 
tem had  been  already  a/lopted.  Tlie  coin  of  t^ths  of  a  futhing  would 
equal  the  centime  of  France.     The  exchange  with  other  countries  would 
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be  met  within  |tli  of  ft  cent.^  ftud  trutiiifActurerB  would  have  a  denomi- 
nation to  emit  the  imaUest  Tariation  in  prices  or  profits,  without  Msing 
the  extreme  fiiMitions  now  roaarted  to. 

If  it  was  admitted  that  the  true  anthmetica]  and  scientific  diviaioD  of 
the  integer  wa*  into  100  parta  or  oenta,,  it  waa  contended  that  no  diffi- 
oulty  would  be  experienced  in  the  practical  introduction  of  the  sjBtem 
into  oommeroe^  and  into  retail  trade;  that  its  adoption  would  lead  to  a 
man  correct  method  of  eatimating  profiti  and  loaaea  and  of  keeping 
boolcs,  and  that  it  would  facilitate  calculation  and  the  receipt  and  pay* 
meat  of  duties,  taxea,  and  monies  of  aU  kiiids» 

Afl  early  aa  the  year  1832,  Mr.  Babbage  had,  in  Im  'Economy  of 
Manufactiires,'  drawn  att«ntion  to  the  decimal  system,  as  being  the  beet 
adapted  for  facilitating  all  mercantile  caloulations,  and  had  Huggested  the 
oonversiou  of  the  present  cuirency  into  a  decimal  series. 

It  was  stated,  that  at  the  period  of  the  Great  Exhibition  in  1851, 
M.  de  Vinsac,  Member  of  the  Academy  of  Macon  {France),  was 
deputed  by  that  Society,  to  endeavour  to  induce  the  adoption  in  this 
eountry  of  a  system  in  weights,  meamifSB,  and  ooins,  somewhat  analo- 
gous to,  if  not  identical  with,  those  of  fVance.  Tliat  period,  however, 
was  not  favourable  for  the  consideration  of  the  subject,  and  M,  tie  Vinsac 
had  left  with  the  Secretary  of  the  Institution  of  Civil  Engineers, 
oertain  documents  from  which  should  now  be  culled  and  traiuilaied  all 
that  might  apply  to  the  {question,  in  order  to  their  publication  with 
Mr.  Yatee'  paper. 

March  14.— The  Diaoussion  on  the  above  subject  was  resumed  and 
continued  throughout  the  evening,  and  not  being  concluded,  was 
(wljoumed  until  the  meeting  of  March  2Sth*  The  abstract  of  the  Dis- 
cuffsion  on  btith  evenings  will  be  publiithed  in  our  nejtt  number. 

Mar^  Sl.—TTie  first  paper  read  was  a  ''Description  of  MartifCi 
improved  Jacquard  Machine"    By  Edwabd  Lafob£^t. 

After  stating  the  very  general  application  of  Jaa^uard  machines  to  all 
ornamental  weaving,  the  Paper  described  the  old  machine,  and  the 
nmmer  in  which  ine  imttems  were  produced,  by  means  of  bands  of 
pQ&ohed  cards,  acting  on  needles  with  loops  or  eyes,  which  regulat€^d 
the  figure.  It  showed  also  the  great  wear  and  tear  to  which  these  cards 
were  subjected,  indeed  so  mudi^  that  for  the  carpet  trade  they  were 
often  required  to  be  made  of  sheet- iron. 

In  Martan*!  new  Jaoquard  machine,  the  object  hod  been  to  substitute 
for  the  heavy  cards  a  sheet  of  pr^ared  paper,  punched  with  given  aper- 
tures like  the  cards  of  the  old  machine*,  but  instead  of  being  a  series  of 
pieoefl  24  inches  wide,  laced  toi^ether,  the  punched  paper  formed  a  con- 
tinuous band,  only  J-inch  wide,  thus  «o  diminiBhing  the  bulk  that  the 
weight  of  the  new  band  as  compared  with  that  of  the  old  cards  was  in 
the  proportion  of  1  to  11 .  The  meth*jd  by  which  this  desirable  result 
had  been  attained  was  then  ex|)L'%tned  t4:>  be  chiefiy  by  an  i^rnuigement 
wliich  permitted  the  400  spiral  springs  on  the  needles,  used  in  the  old 
maofajne,  to  be  dispenfled  with,  when  as  a  consequence  the  force  and 
wutt'  and  tear  due  to  theor  resistance  would  be  done  away  with,  luid  fine 
and  light  wires  could  be  made  to  do  the  work  of  strong  and  heavy  ones. 
In  order  to  render  this  clear,  one  of  Martin's  machines,  with  a  part  of 
an  old  machine,  and  bands  of  equal  numbers  of  cards  under  each  syslem 
were  exhibite*! 

Ti)^  next  point  demonstrated  was,  that  like  the  hulk  and  weight,  th« 
CiftAt  of  the  carda  under  tlie  new  system  would  be  grea^tly  reduced.  It 
was  shown,  that  by  a  new  systeni  of  punching  machinery,  the  bands 
could  be  cut  from  a  design,  previously  perforated,  at  the  rate  of  3000 
<Hirds  per  hour,  and  any  number  of  duplicates  could  be  produced  with 
«qual  celerity;  it  was  also  stated,  that  by  these  means^  when  a  pattern 
became  ^hionable,  any  number  of  lotuns  might  be  set  to  work  on  it,  in 
about  as  many  days  m  it  had  previounly  required  weeks  under  the  old 
system.  The  price  of  tlie  old  cards  was  6».  9d.  to  8*.  6/f.,  and  upwards, 
i>er  100^  for  new  sets,  and  5#.  iid.  for  recuts;  whereas  the  new  paper- 
baikiis  would  cost  Is.  per  100,  and  6d.  per  100  for  recuts.  The  ccim- 
parison  of  cost  of  3000  cards  (j%n  average  band)  would  therefore  stand 
thtti: — 

Cost.  Wcigbt  Length. 

SOOO  CMds@6*.  9rf.  IMOO  £10    2    6 m   Hh 600  ft. 

3000  new  bands  raiU,  I*  100       110     0  8}  lb 63  ft.  9  in. 

In  reference  to  durability,  it  waa  stated  that  a  band  had  been  in 
C'Mistant  work  for  two  years,  although  uaed  on  a  heavy  waistcoat- piece. 

TTie  second  Paper  reskd  was  '*  An  AecoutU  0/  the  Deefh&ea  Filing 
9tmrtttr  *  Entrrprite,"  with  Ruthten**  Propdlert"  by  D.  K.  Clark,  Asaoc, 
Inst.  C.  E. 

The  vessel  was  doscribe<l  w  having  been  built  for  the  "Deep- Sea 
Fishing  Aspoaation  of  S,?*ntl?%nd,"  under  the  direction  of  the  author,  the 
consultiii  istjiany,  who  had  recommended  the  trial  of 

Rtlthvei  I  f  uses,   in  preference  to  tlie  paiidle  or  the 

aorew,  cinvi.^  ^^n  «.(.cmuih.  im  there  being  nothing  likely  to  interfere  with 
tho  fishing  nets ;  and  also  because  tlie  success  of  the  previous  trials  of 
thia  uiaana  of  propulsion,  on  board  of  boats  30  feet  and  iO  feet  in  length, 
when  a  speed  of  7  miles  per  hour  was  attained,  appearod  to  warmnt  its 
being  tried  on  a  larger  scale. 

The  chief  diniensioua  of  the  Emterprmt  were  stated  to  be :  length  on 
deck,  95  foot;  length  at  the  waterUne,  87  feet;  breadth  of  beam,  IG  feet; 


depth,  8  feet;  ebanght  to  load  water-line,  4  ibet;  buftben,  100  liMic  Thi 
propelling  power  was  derived  from  two  pairs  of  horizontal  <ww€Wrting 
cylinders,  12  inches  diameter,  and  24  indiea  stroke  (with  tforrQap^Drdsiy 
air  pumps  and  condenser),  working  on  a  vertical  crank- shaft.  Tuov  vh 
one  cylindrical  boiler,  6  feet  diameter,  and  6  feet  long,  with  two  tfafw^ 
fire- tubes,  22  inches  diameter,  and  1 05  return  flue  tubes,  5  feet  loog^  aod 
2  inches  internal  diameter,  Tlie  propeller  consisted  of  a  £ui-wbocl,  ur 
centrifugal  pump,  7  feet  diameter,  with  curved  bladesi,  keyed  on  ihe 
lower  end  of  the  crank-sliaft;  it  revolved  horiiontally  in  a  watai^t%ht 
wheel- chamber,  into  which  the  water  from  the  sea  flowed  along  a  oorared 
paaaage  or  water- chamber,  through  creecent- shaped  optming*  in  tht 
Ixittom  of  the  hull ;  and  the  water  was  expelled  h»teraUy,  from  the  fim- 
wbeel,  in  two  continuous  streams,  by  curvedpipes  with  nonlee  10  i&ehei 
diameter,  through  the  sides  of  the  hull-  The  nozzles  worked  in  cciOict 
aMxed  t«j  the  aides,  so  that  they  could  be  pointed  astern  or  Ali»d,  as 
requirefl  for  forward  or  backward  motion,  or  vertically  downwaitli  whai 
the  vessel  was  to  remain  at  rest.  Theee  changes  were  made  rapidly  sad 
eaaUy,  as  the  nozzles  alone  were  operated  upon,  whilst  the  exi^e  cxs»» 
tinued  to  work  at  full  speed.  By  setting  the  notxles  in  oppoeite  direo- 
tions,  one  pointing  ahead  and  the  other  astern,  the  viegsel  could  be  turned 
on  the  spot,  smnging  on  her  beam,  without  the  aid  of  the  rudder;  the 
veesel  could  thus  be  steered  by  tlie  nozzles,  in  case  of  the  rudder  beixy 
disabled.  In  fact,  the  manteuvring  of  the  vessel  wae  entirely  in  the 
hands  of  the  persons  on  deck.  The  fan- wheel  and  water  passa^ee  were 
entirely  of  wrought- iron,  and  all  tlie  parte  were  formed  to  avoid  etidden 
enlargements  or  quick  turnings,  and  the  consequent  absorption  of  power 
ill  the  passages  by  friction  and  eddies.  The  motJim  of  the  veeeel  was  very 
smooth,  and  all  tremulousness  was  avoided  by  the  uniform  and  cotitisnoiis 
action  of  tlie  propelling  streams  of  water. 

In  a  trial  trip  with  the  EtUerprisc  on  January  16th,  from  Grranton  to 
Kirkaldy  and  back,  a  distance  of  lOi  miles  each  way,  the  average  speeds 
obtain©!  were,  9*f]9  miles  per  hour  going,  and  9  miles  per  haur  retuiiuw 
giving  a  total  average  of  l»'35  mSes  per  hour,  runnmg  againut  tiie  Ctde 
for  the  greater  part  of  the  trip,  and  with  a  breese  ahead  on  the  return 
trip.  Tne  engine  made  fiO  revolutions  per  minute,  and  waa  calculated 
to  have  exerted  40  indicated  hor»e- power,  from  the  observed  average  pres- 
Bore  of  20  lb.  in  ilie  boiler,  witli  the  valve-gear  cutting  off  at  one-sirlh  of 
the  stroke.  The  consuraptjon  of  fuel  aven*ged  5  lb,  of  ooal  per  estimated 
hurse-pawer  per  hour.  On  anotLtir  cxxTasion,  in  a  trial  of  her  fpeod  wilb 
one  of  the  Granton  and  Burntisland  ferry-boats,  the  Fnterprue  JcepI  pAOe 
with  the  ferry- boat»  at  the  regidar  speed  of  12  miles  per  ho^ir,  the  engine 
making  70  revolutions  per  minute. 

In  the  estimate  of  the  efficiency  of  this  method  of  propoliion,  with 
respect  to  the  power  appUed  at  the  fan- wheel  shaft,  three  sources  of  loes 
were  admiited:  first,  tlie  friction  of  the  water  in  passing  thrrM*  -*■  *>-  ^nr^- 
wheel  and  possa^;  second,  the  excess  of  the  effluent  v«  e 

water  at  tlie  nozzTes,  above  tlie  speetl  of  the  vessel;  third,  tli  ^n 

of  the  water-jet  above  the  sea  level  The  first  had  been  found,  by  careial 
experiment,  with  a  small  model,  to  amount  to  16  per  cent,  of  the  power 
applied  to  the  wheel- shaft;  the  second  was  estimated,  from  the  known 
data,  at  12  per  cent.;  and  tlii'  third  at  8  per  cent. — ^making  a  total  lots  of 
'Mi  per  cent.,  and  leaving  a  uaefiil  balance  of  64  per  cent,  of  the  power 
applied  to  tlie  wheel-shaft. 

Reference  was  made,  for  comparieon,  to  the  perfbrmanoes  of  Apfpold*9 
pump,  and  of  Barker's  mill,  as  teet^l  by  Mr.  W.  M.  BuctmikBa  of 
Qlasgow.  After  suitable  allowances  were  made,  oorrespondi&g  to  the 
lose)  at  the  nozzleH,  and  the  loss  by  elevation  of  water,  the  foUowing  per- 
centages of  useful  effect  were  arn%-ed  at: — Ruthven,  64  per  eeniL; 
Appold,  57  per  cent.;  Barker,  ti7  '8  per  cent.;  giving  a  mean  of  63  per 
cent,  of  the  power  applied  t-o  the  wheeh shaft.  Tlie  friction  of  the  engine 
'was  taken  at  20  per  cent,  of  the  indicated  power  on  the  pist<tn,  leavii^ 
80  per  cent,  delivered  at  the  wheel -aliaft.  It  therefore  appeared,  finally, 
that  of  the  whole  indicated  power  of  the  engine,  as  applied  t*^  *ork 
Ruthven's  propeller,  50  per  cent,  was  lost  by  friction  and  other  causes^ 
leaviAff  a  bfuanoe  of  50  per  cent,  for  useful  work  done.  It  was  further 
arguoJ,  that  by  careful  de»ign,  and  good  proportion  of  parta,  eo  as  to 
reduce  the  friction  of  the  machine,  the  excess  of  velocity  of  the  efflneol 
water,  and  the  elevation  of  the  nozzle,  70  per  cent,  of  the  toUl  indieafeed 
power  of  the  engine  might  be  utilised  by  Rutliven's  propeller.  The 
draught  of  tiie  vessel  during  the  trial  was  stated  U»  be  3  ft.  2  in.,  mkI  the 
immersed  midship  section  40  "5  square  feet.  The  unlteti  area  of  the 
nomles  being  1  *0S1  square  feet,  the  ratio  of  the  area  of  propulsion  to  the 
immersed  sectioa  wa^  1  to  37.  To  the  load  water-line,  the  izmnened 
miilflhip  section  was  55  Sfiuare  feet,  and  the  ratio  1  to  50. 

Many  advantages  of  Ruthven  s  propeller  for  hwge  vessels  were  pointed 
out  and  contended  for.  Sevend  no^es  could  be  applied  to  one  vessel* 
one  acting  for  another  in  case  of  aooident;  whereas  paddles  and  screws 
oould  not  be  so  multipUed,  and  a  number  of  engines  and  nozzle- propeQera 
of  moderate  sixo,  worked  at  high  speeds,  would  it  was  contended  \m  leM 
weighty,  more  compact,  and  more  manageable,  for  a  hirge  veawd,  tliSD 
the  huge  euginee  and  appurtenances  raqntred  on  the  preMMSt  tjttAiL 
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ART    m    WASmKGTON. 

Tub  capital  of  this  great  nation  is  becouiiug  somethiag  better 

I  a  mere  hotbed  of  politics*     Heretofore  it  hh»  been  exceed- 

Elf  H'  d^tnte  of  the  attractions  belonging?  to  high  itrt,  but  there 

^n  U-^i  symptoms  of  a  change  for  the  better.     First  rate 

^   in*  painting,    aciilptui-e,   and  architecture,   are  now 

there. 

ind  Corcoran's  galleriea  are  now  open  ti>  the  public 
ClTjes»j:4.yH  and  PridavH,  presenting  ti)  the  lovers  of  the  beautiful 
ujy   ver}'    clever  origmal    works,  and   i^e8j>ectable  cojjies  of 
Downed  mast^r-pieccii.     Corcoran- «  collection,  in  particidar,  is 
hj  of  attention.     The  mansion  m  new,  and  presents  a  fair 
uple  of  the  Romanesque  style  applied  to  domestic  use.    The 
ii«  g&Uery  is  appropriately  arranged,  with  a  c<jncha  recess 
■ite  the  entrance,  wherein  stands  Powei'w*  Greek  Slave,  well 
jilted  fn)in  above.     ** Mercy's  Drciim,"  by  Huntington,  occupies 
I  prominent  place  on  one  wall,  and  a  pleasing  variety  of  laind- 
apes  and  other  compositions  hang   opposite.     Beneath   the 
njte  are  Cole*8  two  magnificent  pictures,  exemplifying  "The 
Spirit  of  the  Middle  Ages,^  and  would  be  gems  anywhere. 

In  the  new  square  opposite  the  Prt^sident's  house,  stands  the 
|uedtrian  statue  of  General  Jackson  in  bn>nze,  by  Mills.     The 
"on,  features,  and  general  expreasion  are  bold,  natural,  and 
Itogtether  admirable.     It  is  a  fittmg  erp<jnent  of  the  spirit  which 
Bioned  its  creation,  alike  invincible  at  the  council  board  and 
the   battle-field,    ever    courteous  towards   the   gentle,    and 
[  before  the  strong. 
The  Washington  Monument  is  constmcting  of  white  marble, 
in  the  form  of  a  colossal  obelisk,  after  the  manner  of  that  on 
Bunker  HilL     But  this  one  is  to  be  auri-ouuded  by  a  circular 
iiple,    in  the  Eg}"j>tian  style,  a  great  incongruity,  we  think, 
lut  the  shaft  rising  above  ordiiutry  objects,  and  seen  at  remote 
listances,  will  add  much  artistic  expression  to  the  metropolis. 
"  et  it  proceed. 

The  Smithsonian  Institute  is  nearly  finished  outside,  and  is 

oocopied  in  part  as  originally  d«j8igne«L     Taken  jus  a  whole,  it  is 

a  stariking  object  in  the  view,  and  is  a  valuable  addition  to  our 

architectural  weitlth.     It  is  compose<i  on  a  reduced  scale  of  nearly 

all  the  leatling  traits  of  the  Norman  style.     A  l»art^n's  castle 

forms  one  end,  with  corbelied  chiinnt_'y  flues  and  clustereil  tt>pa, 

onopied  ]       '  bled  terrace,  machicolated  fxirapets,  arid  bell- 

towet;  a  N  ipel  at  the  other  extreme,  with  ti'iplet  lights, 

r^-    "  '     ■  .  ^> :%,  K^'i  LFrl-eoui'^e  cornices,  apsis  end,  depresseil  entrance 

-  d  rrjof;  a  Norman  moniistery  between  these,  and  con* 

h  eiich  by  cloister  arcadcH  of  the  ciirlier  and  later  tvpes 

I',  the  ti-ansepts  of  the  main  }m\y  Imug  foruif^d  by  the 

i  entrances  at  opposite  aides.     These  are  flanked  by 

1  fictajzoiial  towei^,  eiich  diflerent  fi-om  the  re-^t  in  j>n>- 

I  !id  idl  rather  happily  combinetl.     Water  tubes,  but- 

1  opening.s,   bay  windows,  niches,  corbel^iourses, 

-  I  i|>et8,  soarintj  turrets,  and  quaint  finials,  eharac- 

teris^e^l  by  ihe  bold  and   diiveraified  mouldings  of  the  twelfth 

eeutary,  give  a  new  combination  at  exich  remove,  and  present  a 

perpetnafrest  all  around.     The  supreme  tower,  buttressed  on  the 

right  of  the  front  entrance,  and  surmounted  by  the  octagonid 

iwteni  which  rises  so  gracefully  out  of  the  cluster  of  turrets  at 

its  bodse,  is  a  fine  study,  even  to  one  familiar  with  Normandy 

'-  ^  and  the  transepts  of  Iloueu  cathedral  in  pardeular. 

'  '  rable  stucco  groining  btdund  the  beautiful  stone  Iret- 

Wv4  rv  4.*  iiie  arches  at  the  base  wcit?  displaced,  that  there  might 

he  harmonv  in  the  work  as  well  as  design,  the  arx^hitect's  name 

uniii.i  r.  Mil  better  where  it  atiiuds. 

'  'r>rinthian  and  Ionic  have  been  the  modes  in  which 

1 1  dsions  have  forujerly  been  executed.    The  Patent 

Utbce  was  the  tirst  one  stai'ted  id^er  the  Doric  manner;  and  had 

the  TTLit^^rial  been  as  good  as  th«  Vo»t  Oftice,  it  would  have  beeu 

"  uer  building.     New  wings  aie  now  buildiojTj,  of  granite 

'I  and  marble  superstiuctui'e,  and  will  atid  greatly  to 

tions  at  Wa^hingtou.     Tlie   portion   rt'cuiitly  finishe<l 

air  Af  calm   majesty   c^immon   tii   this  order,   when 

r  -iibstance  under  a  niastci-^s  hand.     And  such 

r  MT.     It  is  well  for  Ameri«!an  art  that  he  has 

ui  the  old  as  it  is  i^epfdre^.!,  and  of  the  new^  as  it 

i  iie  use  of  our  republic. 

11  •  "    r  Ic  of  the  age  is  the  extension  of  the  Capitol. 

Tlii-  lis,  ecjuidiytant  from  the  present  etlifioe,  and 

to  be  .........<..  V , . i  lid wi th  thnjugh  colonnaded  corridors.    Granite 

from  the  South  and  marble  from  the  North,  in  immense  quau- 


tities  and  of  the  most  admirable  texture,  ai*e  in  hand,  already 
assuming  shapes  of  substantial  grandeur.  Tlie  rusticitted  story 
is  done,  and  the  temple  proper  is  begun.  Marking  the  base  of 
this  is  a  sculptured  stringconrBe,  going  quite  Djund.  Tliis  orna- 
ment is  indecorous,  as  would  be  a  strip  of  calico  btmnd  about  the 
trunk  of  a  mighty  oak,  It  is  not  the  place  for  adornment;  but 
there  is  uo  help  for  it  in  this  instance,  since  tlie  older  portion 
im.me<liately  adjacent  was  so  done  for,  and  a  return  to  classic 
purity  at  once  would  be  too  abrupt.  Most  of  the  o)^»enings  of 
the  old  building  are  square-headeti,  and  yet  carry  a  cumbrous 
keystt)ne  over  each.  Why  a  horizontal  member  should  be  so  cut 
through,  and  by  a  bevel  that  must  more  than  annihilate  all  its 
strength — two  halves  of  a  lintel  loaded  by  a  central  weight^ — is 
more  than  we  can  explain.  No  Greek  ever  saw  such  a  S4>leci8m 
ill  art  and  such  a  blunder  in  constructiun,  Mr.  Walker  happily 
mitigates  the  offence  l)y  inclosing  his  openings  with  a  segmentiil 
arch,  quite  low,  thereby  giving  the  keystone  somethiu^  to  do — 
the  great  lubber  who  has  no  business  there,  any  how,  Dut  is  too 
bold  in  his  impertinence  not  to  be  immediately  missed.  The 
further  the  master  gets  al>ove  the  realm  of  grovelling  comparison, 
the  more  does  he  slukke  otf  incongruities  and  approximate  perfec- 
tion. According  to  the  working  drawings,  the  mouldings,  entab- 
latures, and  pediments  will  round  gently  in  their  shadows  or  cut 
sharply  in  their  lights,  as  when  the  first  models  augmented  charms 
about  the  Acropolis.  The  truss,  as  a  Aim  king  feature  to  the  head 
of  the  many  npenings,  is  often  i-epeatetl  in  the  jKirent  structure, 
and  everywhere,  as  is  usual  with  artizans,  hxiks  like  a  thing  stuck 
on,  and  just  refuly  to  slide  down.  But  the  continiiator  of  the  great 
design  pro|K>sea,  while  he  retains  a!l  the  conventional  elements  of 
the  truss,  so  to  blend  it  with  the  integral  jamb  an  tc*  render  it 
conHtnictive  as  well  as  decorative,  in  a  manner  jwdpable  to  tlie 
critical  eye  ami  grateful  to  tastes  retined.  But  the  most  magnifi- 
cent external  feature  will  l>e  the  eastern  colomiades.  Ther*<  has 
beeu  little  pure  (*orinthian  art  since  the  Choragic  monument  of 
Ia  si  crates.  Perhaps  the  only  pure  specimen  on  a  large  scale  in 
our  coimtrv,  or  for  two  thousand  years  Wfore,  is  the  Gii-anl  Col- 
lege. In  t^at  Mr.  Walker  adhered  to  the  order  as  transmitt-ei.1 
by  Stuart,  but  re-cast  all  the  proportions,  in  order  to  regain  the 
same  fierfect  s}Tnmetry  on  a  scale  vastly  greater  than  Greece  ever 
knew.  But  in  the  present  undeilaking,  the  architect  trusting 
yet  more  to  independent  genius,  will  excel  that  masterly  monu- 
mentj  by  keeping  closer  t-o  nature  in  the  florated  details*  He  has 
mink'  a  sfiecial  study  of  the  acanthus,  luid  we  may  confidently 
expect  from  him  capitals  which  from  necking  to  abacus,  thix>ugh 
all  the  volutes,  will  seem  to  wave  with  flexile  l>eauty  in  mid-air. 
The  edges  of  the  leaves  are  not  to  assume  the  astute  and  serrated 
aspect  nf  carpeat+»i-'s  foliage,  but  the  infinite  case  and  variety 
which  signalise  the  liandiwork  of  the  great  Creator,  In  the 
foliiitions  of  the  interior  apartintifita,  we  underatand  the  architect 
designs  to  incorporate  all  llie  leading  chanicteristics  of  the  grace- 
ful and  grand  vegetation  peculiar  to  our  nationid  domain.  His 
facility  at  origiufU  composition  and  elegant  execution  is  well  iiidi- 
cfited  in  the  new  library,  which  w:is  projected  while  the  nnns 
were  yet  smoking,  and  is  now  o^mpleted,  ready  for  congreaaional 
use,  and  an  honour  to  the  Land. 

ITie  new  Senate  Chamber,  Iwiwever,  will  doulitless  constitate 
the  chief  glor>%  as  is  fitting,  at  the  Capit^L*!,  The  approaches, 
unlike  the  present,  'w^-ill  be  spacious,  lmiiinr)us,  and  direct.  The 
forum  itself  will  l>e  worthy  of  that  great  deliberutive  and 
executive  V»t>dv,  Iiamediately  in  the  real-,  and  contiguous  tc>  the 
diameter  of  the  n^a^  public  amphitheatre,  wUl  be  a  spacious 
rectangular  hall,  tlie  floor,  walla,  ceDlng,  all  of  jmreat  marble, 
relieve'!  by  the  richest  paintings,  and  adurned  by  the  noblest 
sculpture  American  genius,  inspired  by  American  patriotism, 
can  produce.  Should  tlie  works  ab-eady  projectetl  b^  consum- 
mated  under  tlie  auspices  of  such  inventive  genius  as  is  at 
pix*sent  enijUoyed,  anil  with  the  facilities  so  abundantly  at  our 
o*jntrol,  then  may  Washington  present  to  intelligent  foreignern, 
art,  as  MeU  as  stiitesraeu,  second  to  none  in  the  world. 

The  new  grouji  by  Gretaiough  has  just  been  opened  on  the 
pedestal  ofpoaite  Persico^s  Columbus;  and  the  last  p^inel  in  the 
Rotuntk*  will  soou  receive  Powell's  De  Soto,  Perha[>s  he  i^  the 
youngest  citizen  who  ever  received  a  nationid  conimissioni  and 
who  would  8j|y  that  his  work  is  infiirior  to  the  olde-st?  The 
circle  of  art  thus  tinishes  with  "the  little  Westei'ner'-  in  its  first 
cj'cle.  Hereafter,  from  remoter  regions  of  our  f*olitical  union, 
yet  idi  embrace  even  more  tlum  '*  the  greiit  West "  the  grrtndest 
productions  will  aj»pear  in  aU  the  realms  of  lit»rature,  science,  and 
artistic  excellence, — American  Paper, 
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ROYAL   INSTITUTE    OF  BRITISH   ARCHITECTS. 

March  6, — Earl  ds  Gbst^  Preuident,  in  the  Cliair. 

»  MedjJji  and  the  Premium  m  Booka  awarded  durmg  the  Seaaion 
irere  presented  by  tlie  Fredident  a«  follows: — 
'  The  Royal  Gold  Medal  of  the  Institute— Philip  Hardwick,  R.A. 
A  Silver  MtHljd  of  the  Inatitute^Mr.    Edwartl  L.  Tarbuck.  for  his 
Eamy — "An  Hiatorical  Sketch  of  the  pwrt  development  of  Archi- 
tecture, oonflid«red  a^  a  fine  art,  with  an  exammation  into  the  princi- 
pies  of  modem  practioe,  and  the  preflent  state  of  the  profession." 
A  Medal  of  Merit  {with  an  honourable  addition  thereto) — Mr,  C»  F- 
Hay  ward,  for  his  Essay  "On  the  Pre- Gothic  A^e  in  Germanjr,  or  tho 
l^iinano<K|ue  development  of  the  Rhine  and  Central  Europe. 
Mo*lala  of  Merit— Mr.  J.  G.  Elgood,  for  hia  Essay  **0n  Architecture, 
it«   P*at,    Present   and   Future;*'— and   Mr.   T.  A,  Britton,  for  his 
"Essay  on  Timber  and  Deala,  with  some  remarks  on  Seasoning  and 
Dfy-rot.** 
A  Prize  in  Book*— Mr.  F.  T.  Gomperta,  for  his  "Design  for  a  Metro- 
pohtan  Railway  Station." 

The  Pbebidknt  having  congratulated  the  sevond  candidates  who  had 
obtAined  the  Silver  Medidia  and  Prijcea,  said,  the  next  prixe  is  thiit  which 
the  munifioence  and  kindness  of  our  8t>ver«ign  authorise  me  to  distribute- 
e-Mr, Hardwick,  you  will,  I  am  aure,  from  wbftt  you  know  of  mc,  feel 
'*  t  no  part  of  the  duty  which  devolves  upon  mc  from  my  position  in 
t  chair,  is  more  grateful  to  me  than  that  of  being  the  meaTiS,  as  the 
^jitetpreter  of  \he  feelings  and  wishes  of  your  profefiaional  brethren,  of 
oficnng  you  the  mark  of  their  respect  and  admiration  which  I  am  now 
ILUthorised  to  present  to  you.  You  know  me  well  enough  to  feel  that 
what  I  say  is  not  a  mere  compliment.  It  is  not  for  me^  in  speaking  to 
u  man  like  yourself,  and  in  such  a  society  ad  the  present,  to  enymemte 
the  various  claims  yoQ  have  on  our  admiration  and  approbation.  It  is  not 
lor  me,  however  fond  I  may  be  of  architecture,  and  anxious  to  encotinige 
.  it, — ^to  set  up  my  opinion  r  but  I  think  I  may  honestly  appeal  to  every- 
•^^dy  when  I  aaiy  that  the  prize  now  in  my  hand  is  given  to  a  man  who 
i  great  talent  of  invention,  and  the  power  of  accomplishing  many 
differeoit  objeots  in  many  diSerent  wajns.  I  am  one  of  the  Gohlsmiths* 
OompMiy,  and  therefore  have  enjoyed  many  festive  meetings  in  their 
iiia^iiJicent  hall.  I  also  am  OGcasionaUy  obliged  to  travel  by  the  rail- 
rou3;  and  the  yotmg  gentleman  who  has  just  now  received  a  prize  for 
Ms  Buggestiona  on  that  subject,  has  an  excellent  specimen  before  him  of 
a  man  who  can  form  a  grand  railway  station-  A^in,  when  we  remem- 
l>er  by  whom  the  most  ornamental  and  important  part  of  one  of  the 
greikt  legal  institutions  of  this  country,  Lincoln's  Inn,  was  constructed 
And  deoomted, — when  we  recollect  that  for  one  of  the  largest  systems  of 
Dooki  in  this  countnr,  we  are  indebted  to  my  friend,  and  to  his  energy 
and  oapability  in  satiRfying  the  wishes  and  wanU  of  a  great  mercantile 
people, — I  do  not  believe  it  ts  necessary  for  me  to  say  that  he  aiforda  an 
exemplification  of  what  the  mind  of  man  can  do,  devoted  to  the  purposes 
which  his  country  calls  upon  him  to  fulfil:  And  when  his  brethren 
ftround  him  pay  a  tribute  to  ma  merits,  I  think  it  is  indeed  well  deserved. 
It  is  therefore  a  sonroe  of  the  greatest  gratification  to  me  that  it  h&s 
iiftUen  to  my  lot  to  be  the  means  on  the  present  occasion.  If  you  were 
not  present  I  might  perhaps  say  more.  I  have  alluded  to  the  profea- 
tionid  and  public  character  of  Mr.  Hardwick;  I  might  aay  a  great  deal 
more  with  regard  to  private  circumatances.  I  might  alludfi  to  tbe 
integrity  of  his  character, — the  confidence  which  has  been  placed  in  him 
by  iJl  classes, — the  reference  to  him  in  cases  of  arbitration  and  dmilar 
matters.  Omitting  these,  however*  I  am  satisfied,  that  all  who  hear  nie 
agree  with  me  that  the  prize  which  I  have  now  the  pleasure  of  giving, 
it  fuUy  deserved. 

Mr.  Habdwick  replied, — I  behove  it  Is  now  my  pleasing  task  to 
thank  your  Lordshi]>,  and  you,  gentlemen^  fur  hnAnug  this  year  selected 
me  to  receive  this  Koyal  Medal,  a  selection  tliat  may  be  considered  a 
very  proud  distinction  for  the  member  who  reoelvea  it.  I  must,  in  the 
first  instance,  almost  before  I  thank  his  Lordship  for  the  kind  expres- 
sions he  has  used  towards  me,  express  on  the  part  of  the  Institute,  our 
gratitude  to  our  Sovereign  for  the  interest  her  Majesty  has  been  pleased 
to  show  in  the  Institute  by  this  mark  of  her  Royal  favuur.  Let  me  also 
for  erne  moment  atlvert  to  her  Royal  Consort,  Prince  Albert.  I  believe 
ttiat  through  the  extrexne  devotion  and  attention  he  hiLS  pairl  ity  the 
ailvancement  of  art  in  this  country,  there  is  no  period  that  we  can  look 
bi*dc  upon  when  art  was  so  greatly  encouraged  as  it  is  in  this  present 
moment-  and  I  thirdt,  without  using  too  flattering  exprcMjons,  we  may 
date  that  encouragement  from  the  time  when  His  Koyal  Highness  finit 
oame  to  this  country.  Let  me  now  for  one  moment  advert  to  tbe 
flsuproations  with  refereniw  to  myself  which  have  fallen  from  His  Lrtnlslup, 
Tmr  are  to  me  much  Uyo  flattering,  I  cannot  take  the  credit  t*)  myself 
of  lueerving  the  very  kind  manner  in  which  His  Lordship  ba»  brought 
me  to  your  notice;  but  this  I  may  say,  that  having  had  th*?  honour  of 
enjoying  his  personal  and  corteoua  kindness  mjiny  years,  however  gnmt 
tlio  gratification  I  feel  for  this  honour,  that  gratification  ia  very  much 
ifiq-^ased  by  <^e  mode  in  which  it  has  been  conferred.  Gentlemen, 
however  high  the  rejmtation  of  an  architect  may  be  in  public  estimation, 
I  hold  that  it  is  equally  important  that  an  architect  should  feel  himself 
placed  highly  in  the  estimation  of  his  professioal  brethren;  and  it  is  that 


very  drcumstanoe  which  intveasea  the  gratification  of  this  hoziottr;  £of 
Her  Majesty  with  great  kindneaia  has  allowed  the  memben  of  the 
Institute  of  Britash  Architecti  to  detennine  among  themaiGlvei  the 
selection  of  the  member  who  is  to  receive  it;  and  I  cannoi  ima^nr, 
after  a  long  professional  career,  a  prouder  position  than  that  in  whiob  I 
am  this  night  placed.  Gtjntlemen,  I  fed  that  another  point  which  i 
affords  considcj-able  gratification  to  the  architect  of  Great  Britian  who 
receives  this  medid  is,  that  it  la  well  known  to  him  that  it  is  not  ci:>nfincd 
to  architects  of  this  couutiy;  but  that  Her  Majesty  has  most  wisely  con- 
sidered that  excellence  in  art  is  pecidiar  to  no  soil,  and  that  therefore 
this  honour  may  be  participated  in  by  every  part  of  the  dviliaed  worid. 
But,  my  LnT<l  and  Gentlemen,  I  cannot  but  feel  that  I  owe  in  aonas 
degree  the  position  in  which  I  am  now  placed  to  the  loft*  which  atehi> 
tecture  has  just  sustained  by  the  death  of  one  of  her  most  di»tinguitfMd 

nfessora;  and  France  must  deplore  in  particular  that  arcbitAct*  ^ho, 
m  sure,  would  have  bad  this  medal,  and  would  most  j<»4j  hmm 
deserved  it.  With  consummate  talidut  he  had  anmiDunted  th»  grmA 
difficulty  of  uniting  the  Louvre  and  the  Tuileries.  After  having  nuk 
tured  and  perfected  that  scheme  with  the  approbation  of  the  Soyerdffn 
and  the  universal  consent  of  the  country,  he  was  charged  with  the 
completion  of  that  vast  work  in  which  so  many  archlt«»cts  of  great 
celebrity  had  preceded  him.  But  alas!  in  the  Bonith  of  his  high  career, 
M.  Viaconti  was  arrested  by  the  hand  of  death;  and  it  should  be  a 
warning  to  ua  all,  whenever  a  large  work  is  entrusted  to  us,  not  to  be 
too  oonfidimt  that  life  may  be  spared  to  ns  to  witneas  its  complex 
tion. 


NEW  FATEirrs. 

PROVISIOKAl  PROTECTIONS  OEANTED  UKDKB  THB  VAXSNT  UkW 
AMENDMENT   ACT. 

IMUd  Ootohtr  IT.  IU%. 
CS89.  W,  Eoy,  bcil,  CroM-AtharUe,  Eenfirew— linprovemsnti  in  ths  pr«pu«iutti  or  j 
thjdcttuiug  of  eoloatiog  mattara  for  printing 

D^M  Oetober  11. 
mti.  C.  K.  Michel  atid  A.  Leoomto,  Fsris— ItDproremoiBto  in  windovi 

DntAd  January  S,   1854. 
IT.  J^.  BertmrtL  Kef^nt-atreet — Iniprovotn(!'nt4  ui  the  suuiQ&otttn  of  hoods  aad  ifkom^  1 
part  of  tticli  improvettieata  being  applicable  to  the  tzkatnifACtiire  of  garmento 
Pat0d  January  T. 
*0.  J.  B«w,  Ksighler,  York— Improvemeiiti  in  makliig  mmpomub  tit  ctaooolste,  « 
aud  other  iii^sr^litmti  lor  breakust  sod  oocssioBal  bev«n^(«t 
i>al0d  Jaamarjf  21. 
145.  M.  L,  L  Bsaadeloox,  Paris— A  felf-actlng  cradle,  with  improved  uattiasL 

/>ai«d  Jawmnr  US. 
1S9.  J.  Eowlands,  tadrwood-las^},    BinEkiagham  —  Improved  fastflains  to  he 

instead  of  buttons,  budde*,  elaips.  Miaps^  hook  and  e]r«s,  and  othetrsimdtf  fksteoi 
ITO.  P.  A.  Lecomle  da  Foatainsmoreau,  Fuabiirj— Improratiienta  in  ttas  prsfwn 

aad  cmubuiatiijci  of  fiiMy  aod  rsiinims  bpdiaa,  and  Tecstobts  and  other  wax,  lor  the 

mautLbkctur''  of  t  Aadlst,  also  in  the  proparation  at  a  nrkik  to  be  OMd  for  tlw  esia^ 

(A  «oiamuiiicAtiou;i 

J>af«d  Fghmaiy  2. 
262.  H.   Wiiteou,   Hi§li'bfidg»,  Newcantlii-mt  TjTje  —  ImpfttveifiBttia  ia  the  working 

of  tirosi  and  copper  uito  funuiii,  and  plaQiahing  them 
IkUh!d  FOtrmry  a. 
367.  P.  A.  Leoamte  de  Foatainenioroaa,  Fiaftbdy— ImpRnrenents  1&  the  oooskfartkA 

of  liuildinge.     A  ctiinmuiucntiom) 
369.  C.  H.  OjUftt«,  Liuculn'A  inn  fields—Ifflprored  methtxl  of  reducing  om.    (i 

maniimtion^ 
271.  J,  Rogirr^  '    ^   ^  "^'^n,  Riid  J,  Rngfr^os,  jua.,  Maocliester— Iinpft»*«m« 

niRClilDor}'  "!  ■  'iuImpj^xIjijc,  cuitinjf.  and  i^rforaiing  lerlile  fabrka 

2TS.  W.  L'^nj.i  i  I  MiftuMiil,  Boauuiimt-jqiiArtt — liuprfjTemeiit^  in  Iha  i 

fACtUre  trf  Vtfttvi.iinrr  ^uni  .  -nil 

275.  P.  J*  Mestia,  Pari*— luipmTementa  in  lUe  mannfaoture  of  threads  frwn  or  wlih 

gutta'parcha,  and  in  omajnenthig  the  ■amu 

DaUd  F«brw&ry  4. 
37 T.  G.  MUU,  Ola^w— Impmveiaeuta  in  the  tiODslnietioQ  of  iteam-voiseli,  aad  in 

vteerlns  the  same 
27 y.  J.  BfiydtiU,  Anclior  Ijmti  W^r  i(,  n*iar  Birmiugtum— linproraaestt  in 

the  Iwiij  of  reverberatorv  fuma'  Uillmj  iron 

881.  K.  S,  NewaU,  Gateahead,  i>  ytvttmeutt  hi  the  iiettiag  np  of  iihi|iir 

rigging 

rHte*!  Febrmrg  6. 
28S,  T.  ^ulliv&ii.  Foot'«  Crajp   Keal — ImproreowDts  ia  rolloia  and  moialda  med  la 

nuikiiig  pfl^wr 
2Sk5.  B.  W.  Firai,  Oldliam,  Lancaster— Improramen**  la  the  method  of  atoppiBi  nOr 

W47  tmtn.A,  afvrorkiLUL'  luMJik-'  lu  rillwuv  ami  other Ganiages, and  of  ouminoBtftlag 

nlgnals  fpMn  Mill' {I  ►ther 

2Hr.  A.  L  T^.  Couitr  •<  msmilMbire  araitfOdal  wbalslidBtw 

or  a  jiubstikuie  vny  .  i  ^abstltoto  §»  whaJfthmis  and  lociolse- 

pheH.     i,A  cTimumuJii-itUim 
•2h&,  J.  B.  Ondiani,  GloitgLiw— Improrumentu  in  (ha  pnxlislLaaorprtatiflf  waxta^m 
2t>l.  W.  >'«UMpn,  GloHgow— ImproT^iueotg  iu  blowing-ei^ei 

/Xitni  Fthrutiry  7. 
399.  J.  W.  MoMler,  HeatbAGldft,  l<iitafford— Impror^  method  of  uniting  flasa  aad 

arjCiUftfeKHi!*  <*)liiid«>re  aiiti  tiilxii  fur  coiidncting  natcr  and  other  lluida 
2U5,  J.  KJrc',  Munch '.'i<iter— Improvements  in  macblui^r}'  fur  ipianing  ootton  and  Otlut 

fibji:;iii.-(i  maih?tiii]A 
597.  H.  OliimK,  Liimb«thi — Impniv^^ropntH  in  fjtoTji  and  firvplacei 
ayft.  A.  E.  L.  BtUfuJi],  t>stle'Ntreel,  Hulborn— LnproTementa  ta  the  maft«ll 

artlftcltil  *Umr'      'A  'Hirntinn'i'i-itiMji' 
fiOl,  X.   Pop  ,  1^  in  marhinorr  for  cnukiiiig,  | 

au^/iil^hmNt  M  ^  rontatning  gold. 

803.  A.  V;  A  i.pQt«  In  Ueachiag  tastUe  tibrisL 

roiuumnicariiHi  fmui  J    Un  luul  A   K  ith,  rjniadelphia,  r".^; 
SOS.  B.  lu  BlttDchi,  Pari*— Improveuieut*  in  preventing  acddenti  oo  railways 
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.  W.  Knocker,  Baihj  B^,  Kent— N'«w  mkhgd  for 
■r  lijniiflBiu  of  water 

D^i*d  Ftttraary  9. 
,  TttTf,  LB«d[9— Improvwl  drtHtng-miw^iim 
,  lUailMiltom,  Lon9ii|lM,  ii««r  BfiiiidiMlor  ^  Ijopforsd  liolit  fbr  rmkiog  uid 

;  IkkltMi,  Holllamitli.  Clut/^^ImpmrgsaeaU  Id  the  comtnutlin  of  tuwb  or 
«i»pAo7«l  Id  prUitIm  and  otb«r  prDoeana;  and  wMcli  *~ 


mAy 


J  idik|*edi  to  oUmt  ia<d>iuifc»l  appUtncM 

^  Mooc^tMAe*  DflDton^  ijuicMtor— Impromumta  la  pari  of  tlM  tUMhiDety  or 
HUittMd  is  |it«pariiif  ootton,  wool,  or  oUusr  Ufannu  iiuit«rtil«  to  be  fpoa 
A.  Li^oTtite  de  Foiitaloaoofnat  FuubajT^-Impnyrainaila  la  fln'^nDi.    (A 

<  ineit^itreei,  HAnoyvir-4nuAr»^Now  proooM  ul  protActiof  ill*  ifl* 

il.iwrti,     (A  mmJQiuileatirja) 
r&Aiuud,  Great  Q«tirR«-«trM)t,  We«tmiiiater,  and  A,  W.  MaddBMli,  ir«fW  VwMjbb^ 
I  W««tiaiQB«er— ImproreuiQnU la  dvyinc  Ax»  ilamv,  and  oUker  flIiriMu  iubftaanaf 
g^ujlMjr,  ?f flwinat4]iHiati»e««jr--Inpri)if«iiMali  is  obtsialBff  motiTs  soirat 
(  ^Uflitt^  Holfanl-pUoej  ClarilflairuU — Improraaeiila  is  proaudag  twbfld  prisi- 

ehTi^.  floriaa Tofqvj.  Denon^IiBpffOfainialilft ijipiraitts Ibr Mcartolftlng 

L-iIll  of  iralcr 

.  M«9a^  Parb— ImprnvM  appatatiitrt  Ibr  plmtinf  ptls  and  naodf^  dApovt- 
BU«,  asd  Itir  perfimniijv  operatiMu  cuasHted  tb«r«wUb.    (A  cmsmtntmllfla? 

f^Oed  F9bnutr9  10. 
,^.  Ik  Snnm,  Smetliivick,  SUffoid,  and  J.  Biwa,  West  Bromwlcli,  Stafford— Ita^ 
'"jirntrmHitt  **r  improinsmeaU  In  Uui  oiisitniotiliffi  aod  taaaofkctnTu  of  aidea  for  railway 

sad  vihev  ciuriaffM 
i2L  W.  liiick  and  W.  Wikon,  Looaaii-iQid,  Soutliwark^Aii  Internal  pw-liieatlzig 

SI&.  A,  Han«  and  T.  Morrii.  Long  Eatoo,  IJtrbj— Imprav^mueots  Iti  oovwrisg  tba  rootii 
«f  hniidiii^  witli  lUtea^  tUea^  or  other  nuitaiial 

554.  T.  Alio  n'k,  Kaicliff-«o-'mnt,  STottiiigluuD— ImproveOMala  In  macUoery  for  cutting 
cin«  juid  otJi«r  vvgeUhlc  •DlMtancM 

555.  E.  B.  Hum  and  J.  A.  MundeUa,  NotUngluim«  and  L.  Barton,  Byaan-grMO,  Iiot- 
tiiiehaiB--ljiipraTenii!ttta  in  Ui«^  manufactiire  of  knitted  &t)tici 

SSffTjTYoanc*  Gtaofvw— Impronrentimtf  In  gaa-niaklng 

gST.  J.  BiTw,  H0ldlCoU7»  SLofl  Motay,  Pad^^Iniimitmnenta  in  railwayi  and  call  way- 


earila^ 
SI.  H/Wai 


SIS4  H.^«ni«r,  J*  Hayvood,  and  W.  Oon,  Loogfaborooib— ImproyeiDefita  in  knitting 

madiints^y 
S99,  J.  JohoMiQ,  Maadmtar— Ia^pro»wnanta  is  appanlai  to  be  mad  for  tlna  pnauiia- 

iian  of  life  at  «4i  _^ 

99Q.  H.  Bridisw^  Bridg««it*i'i  SooKwt'    toprowaenta  In  bnllbrafur  railway  carnaffaa 

til.  J.  llEcl»eD,  Dyke  H«ad«  tjuiark— Impravcmeiila  ta  fiwdag  or  dl«lrlbiiftinff  liqukla 
lit.  W.  W&ilelef,  Lodcwood,  near  Huddenifleld— Impronmunita  la  taadujiery  or 

amnitai  &r  tentering  or  •trvtchintf  wtwllea  and  othor  &btiOi 
SSsTX  H,  Jotutfiia,  LlBQOlD^a-lBtt-floM»— ImproTementa  In  tike  mawihrtore  of  metallic 

peaai    (A  ontnmnnlcatiopj 

iil^  A.  /,  B.  L.  Maroeiclkeaaf  Fto4»— iMprovwneatf  in  loeomotiTo  engfaei.    {Pkrtly  a 

eoittaniiimiioo  from  C,  Baron  de  Berchttitld,  Vienna) 
3g4,  K  Bocban,  F^B^lund— Impro'TiiaMata  in  apparatua  for  meannit^  aad  indicating 

xh»  djjituoet  timfisraed  by  carriages 
Jtse.  O.  Bird.  Glaigiyw— Iinpsiiviiaiente  in  tbe  fub-atntctttrea  or  (biaadalUKW  of  bnJJdinga 
3UIT   J  JnmagM,  itm^  Lortoo^  Ciunberiaiid^linpraTeraeBta  tn  bceaka  Ibr  railway  and 

«^y   J.  SSyl^vvrtxnl'-lnipnived  mode  <rf  plating  tnm  veiiela 
^^    -  ^^  ^^1  sint^atreet,  New  Vork— Tbe  preparatkiQ  of  affptbaltum,  ooal  tar, 


iS».  J.  RofMt^  Weal  Slatretn 

Ittrfa.  reBinH)ll,  aaptbat  »>d 

il0  J.  f .  Dw  d«  Bttiaac,  V 


iurpentin«ii,  tat  tbe  CDnnttikctttre  of  Lunp-blaok 
Upper  Cauu-lottO'itreet,  Fitaoy-eqnazQ^Impffoirainetita  is 
pariaff  aad  coverlog  pbMiefl 

i4L  G.  AyTis«t  Otr-raad — Improved  dip  or  JUe,  for  holding  panen  or  otlier  arlklM 
$4S»  W.  Brvwn,  Albeny-ttiad,  Old  Kent-road — Iniprovementa  m  nriating  manhinffry 
Ml,  T.  Edwunla,  Bn>ad-4trc<5t,  Blrmingliain— New  or  impiroTed  laitealng  fer  artidea 

of  draaa 
144.  A.  CSudaicrBv  Dundee— IinptcifrenienU  in  miini^ei 

S4S.  D.  Campbell,  and  J.  BArl^m,  AncTiofftoa,  I^ncAJter— Imwvveinaiti  In  looina 
Me.  £,  CliigK  and  E.  Leocli,  Riichdale— ImproYBnienU  in  ■lubbkg.  eulnnlng,  drawing* 

tvieting,  doublinp.  aad  wisdinj?  wool*  cotton,  allk,  liai,  aad  otner  flbroua  mbatanoea 
MT.  J.  ii>>s,  w«Dluck'n»d--IiapivveiBeata  in  kottea  fbr  cnttiog  p*p«r  and  other 

tDaitfflAlB 
S48.  8.  E,  Brown,  Ola^^w— tmpitm»n«nta  In  printing  textile  fiibrioi^  and  ouer  war- 


-Impioffl 


textile  mate- 


SIO.  W.  aiaoab^  ChraenoHc,  Benfrew^lnpcwrj 
MO.  J,  Orveawood,  IrwoU  apviopi,  lanfiatiir 

n«lBev  fabria  ^    .  ^   .    . 

Ml,  J.  B.  flnJIh  «Bd  S.  Svdtb.  Begwit  atPiwt    XnmrorMtBli  is  1 

M^  A .  V.  NewtoB«  Ghaaoery^lane — Impnivod  mode  of  pcuteetiag  iron  Irara  oxidatkiQ. 

(A  ooaunaaicaiioa) 

Aiftff  Ftfrutry  I 
Mi>  T.  Bofy,  W.  OUvrer,  J.  W  i  J.  Hjirdinan,  Salford^  '. 

pttyveoMnite  In  machlnecy  or  apj  >  >  tchnig,  drying,  and  fUiiabiog  yarn  and 

w^ven  fiibrica  eompaa«d  of  coti  1 1  •  ir  otJifr  tibrmia  materiala 

M4,  W.  Bealini;,  Old  Baaftnrd,  NoUJm^luiu— Improremeata  in  maobineiy  for  cntlfttg 

and  nrs«m«uting  ikoiai  to  be  need  u  the  mannfjwtnrc  of  badceta  aad  otiaer  wteker- 

^^LnproTWiienta  in  the  prooaaa  fbr  maanfiKtAuingioditio 
^  <  il-elteet,  dtrand^Ii&pnKveoMata  in  pnpeUliig 

2,:  ^dCivvefB^BaarHaddefiltald— ImpnvraiBenta  is  obtaining  a  DHstalllc 

^aii  lit*U7  Appearance  to  IMwlce  aad  yana 
S$g.  &  IMae,  WalbrooJc^ImproirMnentaiiinlva-eocka.    (Ac 
M0.  A.  Jotoon,  Mitfham,  Surrey— Improfaaienla  In  prepiarlng  barley  aad  gxlta  or 


gr«aia 


^ a.  WI1md«  Sheflleid— Ijsprom&eiit  la  axle-boxea 

m\   p.  CyCnnnor^  Wat^rtree,  near  Uverpool'Ii&profed  lerer-hiage  tat  •vatw&diog 
and  dnrtng  door«  and  ^tea 

Ihikd  F«brwjrp  16. 
;.  HoMdi,  Begent-road^  Salford— ImproTeoiienta  In  madilaerT  or  apparatna  for 
Jig.  fcnoiiuK,  aad  aqoeeaing  ItMlhisr,  ur  ulher  aiiaUar  Aibataooea 


IS. 


FabnMirwli^ 

WBlfl  ia  iyera  for  machinery  for  prepiyiag  flai. 


8«4.  O.  Barrett,  Wlmpole<«trit^^tropmrenmt  ka  Ibt  eooatcQetion  of  tobaooa-plpv 
M7.  T.  Jennit^  Bio«B4try^^  M^roreimeBUlailmiiifor  boHlw 

Mi.  J,  WreB.THitteahaaKK>M  nnnd  ooaaltoeAioa  of  foMlu-tlUiir  boditead 

a«0.  G.  F.  WUiDgi,  B«ibBOftt,  >  niipnrtaa«italapnparii«aa  all.  aadtbthr 

mannfkntnre  of  oaadlaa  aad  uii^ht-iijrhui 
Daud  JU 
STO«  F.  Prvtoa,  Uancheeter— Iznprovemeala  i 

aad  ootain  oUwr  fltarcHU  aiateiriiila 
Sri.  C  F.  V&riey,  Cbarlea-ekreel,  8iiaMii'«>tO'WA— New  amik^getaent  or  apparatua  tm 

tranaaiittlugelfM:trir  telegraph  jdgtude 
m.  J.  Buah.  Derby— InunroTeDwuie  la  iMka  aad  lock-fttnOnire 

578.  J«  Oreeawood.  Irwetl  Sprioga,  Lmcaebar,  aad  &.  Smith,  Baanp— tapruyamma  tu 
aiaeiaiL  aliffoalaK,  and  Aoiahinit  taiiDa  malertala  or  fbhrioa 

S74.  T.  sutniDerftaJd,  BLi  toiitgluiiii— The  nuionfiictaro  of  chromatic  glaai  and  gkMNfacMl 

bricks,  which  aaid  briulu  arc  appUqabie  to  fiicv- wurk  or  IrotaJU  of  bnikU^ga,  baatnDeueai 

|}il.L»iim.  ^thtiii.'  cutanea,  donr  and  wiodow  heada,  medaUioiij^  camioea  In  part  itt 

^  "Miee  where  a  eoperiar  llnlah  and  danhlttiv  m*  i«qiii«d;  a  part 

u^ihle  to  briekattadt  wholly  of  day 

ST:,  ^  Lanihai,  near  Blnaiaghaak^^mprofaaaBia  la  tba  amaittettsitt 

of  AhMiJ 

ITfl.  J,   Prttohard,  Portaea,  Hanta— Improfemeiifca  in  the  ooQatntctkn  of  acr«w-pm- 

peUen,  and  maddoery  for  driving  the  lame 
977,  0.  F,  WtleoD,  Bebnoot,  VauxhaU^latprwemenl  \a  the  manufActitre  of  Inbricatltii 

mattcTv 

DaU4  FArvMry  IT. 
ji78.  T.  Fawcett,  jun.,  liabanie,  Ireland^liu(m)irenmntfl  in  weaving  Unco  cr  uThei 

fohflai  to  nmdoce  plaits  or  folds  tb'THii 

579.  T.  T.  MacQaili,  Honnt  Pleasant,  Ireiand^lmproremenbi  la  drying  iax,  ttraw. 
and  other  orgaidc  enbataneta 

MO.  A.  Ford,  lawndcaatreot,    Beigrave^ptare  —  ImpnifemeDti  la 

vandah 
Ml.  H,  Buia,  Nottingham— ImprvreDiAnta  in  madunery  for  the  maaidhcture  of  tettllp 

aikl  looped  fobrioB 
M3.  W.  Wright,  Wolverhampton— Impnrrameata  la  oRUHaeolii^  vaili  and  uther 

■bnUar  eorfocea 
MS.  O.  fimith,  joa.,  BeUkit— Improved  machinery  fbr  lelardiag  «id  ikopplitg  fiHw^ 

earriagna 
184.  O.  Wethered,  Maidenhead,  Berka-^mpnivmaanla  In  mnohinery  or  apparatuN  for 

M5.  J.  nindiciifb,  Jan.,  Dam   Bide,  Yock— {mprovemanta  la  metaUle  ptalom  Aw 
t^teaioK  or  a^uiliag  the  packing  of  the  aame,  and  alao  imptrovementi  ia  the  coa* 


etnctioii  of  endi  platm    Ik  CTWnmmitoattaB) 
M9*  JL  Holt,  Shaw,  lAamter^lmprwemaBla  la  machlmty  or  sppai«|iia  for  maas- 

focturing  bridn  and  tOee 
M7.  E.  BAwtand  and  J.  Bowland,  Wakefldd-ftraei,  KaadMater- Improveme&ta  lu 

daaabig  Uie  tabolar  iaoe  of  fteam-builem 
MS.  M.  Poole,  Avoone-road,  B«geot'ft-park— Impiovetaeat  ia  boilcr'fkmvMM  md  oAber 
tA  commimkationj 

Itttpbi— Jjopraveawnla  Is 


SM.  P.  O.  Harria,  BackioKham-stnet, 
(A  commnnicaliosi^ 


/>»t«d  Fdmrn^  IS. 
treet,  M"    ' 
(A  commnnicaliosi^ 
iM.  W.  htorrieoa,  BowUag,  Dunbartoo— tmpRrfemant*  la  tallway-wheda 
S9I.  J.  C.  N««bit,  Chemkai  and  Agricoltnral  ODlIegt),  Lowar  Keonii^gbon-laDe^  liii 

prorvemente  in  the  maanfaotttre  of  maaQre 
M3.  B.  W.  WoU^,  WlndaLlU-lane,  Camlierwdl— tmprovementa  in  printing  fliKir  and 


M8   E.  Loytel.  Rue  de  Qretry,  Paria—  Improrcmcnita  in  appanitaa  for  oblauiiuir 

tnfiulana  or  eitracta  ttom  rariaufl  BUhetaiiGtse 
194.  B.  Britten,  Amieriey,  Sarrey — Iinprfjvutuenta  to 
,aad         ■ 


prfjvumenta  tn  crnahing,  pnlvariaiaff,  and  wwh- 
gamatins  the  guld  and  euver  contaZned  therdfl 
appUoaUe  to  cniahing  and  ptUveiiAing  oihei 


ing  miu(3|-al  e&Tttu  or  area,  i 

irldch  taid  Lmprovementa  are  i 

■abetanoea 

DaUd  Ftlbruary  20. 
8M.  J.  IL  Hm,  PrinoM-etreet,  Lambeth— ImprovwoMiila  ia  Bumhiaerr  for  ptdvuriakag 

metallic  ore^  or  other  aimilariy  hard  anbilaaoM 
M<l.  N.  Rlgseabach,  Baale,  Switaoiimid^Appari^na  for  prvraallng  Inometattoa  Is 

eteam-boOeM. 
S9T.  W.  H.  Barlow.  Derby— ^Impraremeata  In  lecariE^c  and  oooiieoliBg  the  tsila  til 

railways 
B98.  J.  AspLnoIl,  Kiqg  Wimam-stre«t--Improvement  ia  midifPOTy  employed  liB  the 

maaniactaro  of  nufcar 
400.  T.  a  ray,  ^.  LnexntrntVlone,  Strand— Intprofraumlf  Is  the  maBSlkotsre  ef  pntp 

trtmi  wood 


401.  J.  CTtdiholm,  HoDawaji— Immvemettta  In  the  purtkinllOQ  of  gaa 

403.  J.  Beall,  £ffli^i^am-pkK%  H«ni— li ^ 

looklag-glaasei  in  numee 


>  UoprovrnDMila  In  appamni  for 


409.  H^nUiMd,  Glasgow— DttprtyveowBla  is  apparataa  far  deoniog  aad  iharpcninir 

table  cQtlaiy 
404.  T.  Towera,  Balfoid,  laacaater— tmpmvameatti  in  maddnR-boardj  need  in  rminM^ 

tioD  with  bUllaitl  and  bagateUa  (*hlea,  for  regicicrlng  and  indjcating  the  nai»t»^r  of 

game*  played 
40£.  W.  M  tlaer,  Liverpool— ImpronsMOle  la  botai  for  eafei;  which  said  improvrunnit^ 

are  apiiiirA^blpi  to  lockM  in  genml 
407.  J.  L'rit-,  GLu^ow— Iiopraremente  Is  phaitogisphio  pietnna 

XMed  F«ftr«avy  SL 
409.  3.  BMaabottom.  Longdi^  Manchester— Improrementi  ia  wvMJng 
409.  F.  Oilioora,  Aldengate>strBet— Impmreraeata  applicable  to  the  catting  uiit  id 

garments 
UoTH.  Elng,  Gilbert^itveet,  Ozford-etreet^Improred  mcxte  of  a^fciiatng  betvean  lh» 
i  and  di '        


gnard  and  diiier  of  a  raUwmy  train 

411.  J.  G«dlf».  WeDlQgtatt-etreet  Sonth— ImpnmmesU  is  the 
tUniofcertaiaflttli^for  gaa.    ^  oommaiiiLeBitian} 

412.  V.  Peraollelv  Broad-itrnt.  CMden-eqiiare^IiBpKivmaasIa  hi  wachls^  or  »p| 


-iiraare^ 

lad  othe 


araflApta' 


ratuA  f<ir  Hortiog  or  sepanUlng  wheat  aad  other  grain  fitna  differeat  kiade  of  grali 
aad  for  eeparatiog  or  rsmoviag  extnaflNnu  matter*  from  wheat  aad  other  grsia 
its.  B.  T.  Jonea,  LTnian-oonrt,  md  Broad-«tteet--Improv«ai«nte  to  redoee  and  wiuh 


Mt.  J.  Fot^cr,  Hancheitei^ImprttTcniinit  fir  UnproTnausate  ia  machinery  for  prupori&g, 
iplSBhig,  and  twtaHag  cotton  or  other  ilbrooa  atatetanoes;  appUcalue 
^iMry  nir  winding  thread*  or  yarue  of  (he  inmc  

Igg.  W.  A>bttrv,  BirmhDgham— Iiuproveinent  ar  Unimivomenta  in  fbrfca  fbragrieiiltiitsl  epringn 

sod  other  piuiKMus  "" 

Ml.  B.  B.  uin^  A  J.  IfondeUa,  aad  W.  Pidoiv  Nottingham— Improvementa  Id  ma^ 


414.  B.  Walker,  Glw^gow— Impirofementa  In  «lgn4illing  by  voltaic  deetridty,  for  thr 
pfQipoM  of  Inoreaaing  the  aafety  of  railways 

416.  J.  Buy  dell,  OliraceiteMareeoeBt,  RcgeatVpark— Impnyvement  tn  the  aiaanfhrtiin* 
or  hnnlieB  and  gatee 

4H.  K.  GoMn^r,  Anc.  BAXoiiir — IiLiProvcnuoiii^  in  oig-mllle 

417.  J.  Smith,  Glwig..u  ntal  weaving 

418.  J.   H.   JohnBon,    I  >»ir«mentN  tn  machinery  for  makknu 
matches.    lA  commu^.      .          .        ^    .    ,  Xew  Yorki 

419.  A.  Dlxoa,  Smethwidt.  ^(^^rd—Uiiprvvtubeatt  is  railway  axlfr-boiMt  and  bearinit- 


iSUscry  for  the  mansfoietitie  of  textile  aad  loop<^  Cabiics 


430.  A,  INxoB,  So«ihwi^  StafTord— Imptovtaaenia  in  timber  scaJToIdlm  or  itaeeing 
If].  A.  B.  Banm  Vod  Bataen*  WelU-street — ImptDV«m«nt#  In  onmibn«'v«  for  the  pnr- 
pose  of  adapting  them  to  be  drawn  by  one  horee,  aad  to  bti  atttmd^d  by  uuc  mtm  tml; 
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i2t.  W.  Gfwi«g«,  Wjdoett  Ltncafter^Improreaeiite  in  Uw  UftDUlMStue  oS  certain 
Allnline  c&rbonwtaiv  «id  in  tbe  lueful  appilicAtioa  of  mob  cMrbcauitM 

423,  W.  r.  T.  Sdiuffar,  Staabopfl^temux,  Hyd©-p»rk-gardeo*— Itoproirtd  mode  of 
rooovcring  t]i«  liitty  mstteni  cwnkiiud  In  v«Bte  wAten  of  wooilaa  milk 

IksUd  Fdbrmay  23. 

424.  W.  E.  XewtoD,  Chxuicery  kae— luaproTvnumtfl  ]sflz«-«niw  and  in  projeciflaa.  (A 
(HmminuicatJnnl 

435.  J.  Mori^m,  Paisley,  RenfiMsw^lmprovement*  In  c^lesti&l  and  tatwatriiU  j^bo 
4JA.  K.  TftTlor.  Kinj^om,  Fife— ImproveroeuWi  m  g^l-hecMea  or  combe  ftw  treatijig 
llbrtnu  tnxtuiiiBLi 
1 137.  D.  AuuLti^  Upper  Beckelief -etnet^lCiMiu  of  roadoruig  poitma  stibitaocefl  Tftt«r- 

i^r  E.  Muiflv,  Ty^MM»-cfcnwt,  Otirkenwell— Improreiiientfl  in  idup^  lofpi,  known  u 

«'Ma«e3r't  Patent  Sbipn*  Logii" 
4^.  S.  Oolt>  dpiriJi^-giira<in4— IiDprov«(l  mAcbinery  for  rifliiig  tlnMuiiui.     (Furtlj  a 

onmmmiicatioiii 
IM.  J.  ff  e  Wolfe  Spun-,  Kffiijroa-teiTSCQ,  BirkeiibeMl— tniprOTfliiiantfl  in  dtoUlUi:^  ooals 

luid  btruauQou»  and  roaiiunui  fubfltancei  and  pnNlncU  tbereof 
iil.  J.  BoydoU,  akrace^tor-craKWDt,  RMTOt'ii-p*rk— IinprovcmenU  in  applying  *PP»- 

rattia  to  carriBf|ti!k  to  fbdlit&te  tbe  dmh 

Datid  February  23. 
492.  T.  SetHe  and  P.  Oooper,  Bolt«D*le-Moon*  lAncaater— Improv  tjineutfi  In  madiinery 

ar  apiparatoK  forprepuniBig,  dttbbtikff,  and  toriag  ooUob  &nd  otber  flbrouii  materials 
43S'  A,  OTtpcnbcimoTt  Mancbeeiler^ljDiprorameDtt  in  bbe  manulkcture  of  mobair  T«lTct 

or  moluur  plunb 
424.  X  BohmMn,  St.  Helen'*,  Lancaster— Improrenuoita  in  macbmeir  or  apparatiu 

for  nynbig  and  tcmenog  gooda 
4SS,  J,  Barhiig,  H^b  MtnMrt,  MAidistont  uta  In  treatbi^  tbe  bop-bioe,  and 

rendoriiuli  ftpplioaUle  to  tbe  mAna(;i'  und otbor  artido* 

IJIT.  T.  D,  Prudayt  IlupftTt-«tr«et,  Hayi:;!  >       r<  ived  iip[)Anittt»  for  oooUog  liquidii 

juul  nxiiHt)  nubiftaocM 
ISA.  W.  Hunt,  Lea  Broak  Chomicftl  WorkR,  near  Wcdut^bury— Impi-uvetinMibt  appiic- 

iif3lp  t^  the  utilising  of  aMmoniA  given  ijTT  in  •  •  rtaiii  luanufatituiiui;  procesMn 
491^  H.  Stoy,  St.  jQbnVnNwL  Battenca  i  e{igta<»  and  carrUgia  <w  railwi^a, 

and  k1«o  v^bidea  i*f  every  daaoriptlitt)  n  roads 

419.  C  Foard,  Nlcbolaa-ftroet,  New  K  <  qiroreinapta  in  fomawf 

J\tted  Fthrtutr^  -lit. 
441.  P.  Fairb«in)>  LeedA— Improvrjuent*  iu  mucbiuery  for  winding  allirera  of  flax«  tow, 

or  Other  T^;etabl«  flhrmi.i  material*  into  lanii  or  bolu 
412,  W.  Kydcr  and  J.  Ryder,    BoUon-le-Moore,   Lancaster— Iniproved  Goropoaition 

Applicablti  lo  coAtiiiif  intMAl)* 
4ia.  K,  tOufisbury,  lCni«bt»ihrirfBie— ImijroTeinirDt'^  in  Apimratilit  fw  Ladicatinir  the  rii«e 

or  fall  of  water  or  other  iii|tiid»  in  6bip«'  bold;s,  tidal  barbourv,  ur  other  vv!«««li  or 

plaeei 
44V  9.  L.   Haj'dy,   T*'^''-'     T';pn>ved  apparatuB  for  applying  cblorofonn  vapour  or 

other  edmlLir  vnf  »^  '  a^s 

446.  i\  Cowper,  Sr  jiJdiiigs— Improrement^  in  faroaoee.     lA  comiiittnlca- 

lion  jb^joi  L.  Lanit-au.  ^<j^ji-« 
44T.  C.  Cowper,  S*>ulbAinjitcra-bnlldlnjB»— rmprovanentA  in  the  mnnnfactiire  of  prrtafih 

and  aoda.     (A  roiuniunicatioi]  from  L.  Lnureaii,  Fariai 
448.  J,  BanAeld^  Birrningliaro — Impmrein^itit  iu  Afiparatiu  for  oommnuicatlDg  (while 

riding  with  the  drivers  or  guardj  or  publir  or  private  vebiidea 
151.  C,  J.  Fbber.  Temple— unproved  mean-*  of  detecting  foqpd  or  eountortWlt  bank- 

nolM,  bllli«  of  eKihAfige.  o^itefl»  or  otb«r  docnin^ndi^  tebeH  or  tin4e-nuyrk« 
I  452.  E.  H.  Bentall,  Hijbfldge,  Baaez-^ImproYetuenta  In  pJougbA  or  imiiLeuaeattf  for 

cmUivatifv?  land 
453.  Y.   ^'  ■■   -  -■-■^  T.  Knowteii^  ElTmlngham— Improvements  in  watches,  Bprlng-dock*, 

AD' I 

♦6i.    I  ] wrt ntj,  Burkiuq^hnm — IroptDvcnientH  in  furnaces 

465.  A   r..  L  miri-.f,],  r.i  r!,    -rp.-;  H.>Jbom — iioprorementji  in  madiinery  fur  dj<e4A- 

IDK  «t4>mt.  I A  ciiji.M-i!.i.  ii  '■■i\ 

457,  .'\  P^  L  IVIlf^  111,  '  ,t  1  .  J[HllKini— fniprovement«  iiiuogin6«furgen«Tntiflg 
rN>\*'  '  1  thi'  I'l^Kiiiwiyp  Utrm  derivi*4  from  h^^Ated  n^r  imd  gases,  or  by 
uie  1 1                      >  n^ve  force  of  liijuid  carbonic  add  aud  i>ther  expaiijdblc  lifiuids.    1 A 

COIIM 

458.  .'  Anrirew,  and  W.  Hayesi.  .Salford,  LancaMear  —  Improvements  in 
ckvui  MNtl,  mohair,  and  other  Animal  tSbron^  sabstaooea 

I5!;i.  I  ,  Addphi  ChAmber»— Improrementi  iu  electrk  telegrapba.     (Partlj 

a  »'nLHi|]'niiiii4lifiiJ 

4<yi.  O.  CuUier,  EaUfax^  Torit— IinproTeinent«  in  twisUng  fringes  of  ibawl  and  other 

fabric* 
iti'i,  J.  Keriian,  Paris — Improvenenti  In  formlog  blodcs  or  anrface^  for  printing.     iA 

(•omronnication! 
4GS.  C.  F  BAk4'!>tl,  Rue  de  la  Yictotan,  Paris— Improvamenttf  io  Un^eed-oO  for  paint- 

InK,      "    '  , 'uated  OiL"    (A  commnnioitiou! 

4<14.  ('  A  iirkingion — ^IidprarenieutA  in  ruA<-hbuTy  UM>d  in  »hiplMiJlding 

405,  J  ucestcr-crescent,  Regent 'A-paxk—Impfrjviamtfntd  in  the  mann  facte  re 

4X<t   <r  ^ow^Iinprfivnmeiita  in  nuuine  iteani  enginea 

i/er  Atrt'et,  Manchetier'eqaAre — Improvements  in  the  airangemeot 

f  apparatot  for  utopping  and  refatding  railway  traiiw  and  carria^ea 

NraadieBlier — ImpnimnoiU  in  tbe  truatmHut  and  preparation  of 

I  pjet  fior  dyeing  and  pdnting 

%  Kcn^dngton- Impruremenui  in  appamtus  for  fAciliiating  tbe  ckan- 

Iktttd  Fdf runty  ST. 
>  u  V.  Tnoce — Improvements  In  paddle- wbecihi  of  ateam-meawila 
nrhee,  near  BtontnghMn*— Improvemente  in  tbe  inanulBctiiru 

irTtflO'road,  Rogf^nfA'park — Improvenoeuts  in  macbitieij  or 

.  iiAtion  of  t;o!d  omw 

iluViiiii  lic-fd-i — improvemeni*  in  harrowR. 


4^8,   \\ 
iitg  of  windovt 


(A  cnmiannica- 


4TI,  I 

47^  J 

i.fti,'^ 
4T».  C.   iU:   J 

appATAtUH 

474.  J.  H,  .1^ 
iiuti 

476.  J.  Morrell,  Bradlurdt  Yorit— ^^topplng  tbo  tap  of  any  VfiueJ  containing  oil.  treaide, 
ra-  ant  o^ber  lli|tiid,  aa  soon  as  th«  {iiuuitity  required  of  such  oil,  treadep  or  other 
ti<liUif  b&s  been  taken  therefrom,  such  qoantity  beinig  MoeitaiAed  by  wdjght 

I>a«d  FtibrwHy  S8. 
4TT.  t.  A.  PaUegoix  and  A.  L,  BelLmfe;,  Paria— Improrementa  in  treating  wheat  and 

other  ^aio 
471*.  F  H  Thom,^^,  rnrrthill— Nirw  Hfle  mrriftfff 


,  4SV. 


.'Mro  iTifU  V^urk-.  M 


-  of  admitting 
ji.   cyliuiieTS  of 

hinery  or  ikpparatnji  for  mixing, 

:  in-  rarion-u  mbetnivMA 

iu  valves  for  reducing 


iU.  A.  L.  Mallet,  Roe  de  bi  Pepin^re,  Pnria— Improvementa  Sn  cpparvkBa  Id  deeln? 

the  effecta  of  abucke 
4Be.  W.  Patten.  Ok!  Fii'h-iitreet— Improrementa  in  fahioi  and  mppvaloa  Cor  «ippjytitf 

water 
4S7.  J.  Med  win,  BlAckfriarft-road— Improvement  in  wnter-famies  for  ctcttm-bnilen 
4U.  E.  C.  t^btspard,  TrafalgHr-sqiiAre— ImproTementa  in  deoompoaiQg  walcr  by  ekftne  i 

curreuta.      A  cummtmidatlan; 
4&9.  J.  T.  Way,  HoUes-cfcreet,  &nd  J.  M.  Pidne,  Famhain— Imprtrrement  in  tbe  t 

fiicture  of  KAA,  and  alw  of  a  cbarred  product 
4£K).  T.  /.  JohnJou,  Booth  «treet,  Bpttid£etd«— ImpfnTeamtA  in  appttmt,u»  fir  nm0im$ 

malt 
491,  J.  B.  Holbecbe,  Sirtton  CdldAeM,  Warwick— Impcvnamte  in  the  eoatftntelkn  of 

invalid  bodsteadi^;  wbirh  mUI  impnwementa  Ara  aUo  applicable  for  cnuchea,  chains 

aud  recliuinf;  snat^  or  bed«  for  invalid  carriagei* 

493.  J.   H.  JohiiAJik,   lincolii'»-inn-flelds  —  Improved  Appantui  for  . 

acticurtimeut  nf  tbe  art  of  reading.     (A  oommunication  fh^m  N.  Ch&roD  and  w.  H.1 
Talluuiiiiu.  FariB) 

Dttisd  Jfordk  1. 

49S.  H.  QUbert,  Suffolk-tftrexrt,  Pall-MaA— ImprOTBmenta  in  oooneclfng  nnd  fopportiog 
anifldal  t<wth 

494.  J.  T.  Cortin,  New  CncnptonHitrePt,  Sohoaqnarfr-^Solelng  dioet  and  booU  with 
leather  oumbinc<l  with  gtitta  percha  and  wood,  sewed  with  mofcalUc  wire 

495.  W.  Ehrhardt,  Birmmgham— Improvemente  in  the  ooutmrtiou  of  ordnance  and 
dre-arraA,  and  in  ioadlng  the  eaakS 

494;.  C.  Qoi^pvvA,  Btrmraghnm—Improvemeat  nr  imprommeotA  in  steam-boiler  and 

otbcj*  furaacieit 
iUI,  W.  J.  Curti«.  Bircbin-lane— Improved  Levignting  m*cbine 
498.  T.  H.  Ewbaiik,  Soutb^nare,  Oray'A-inn— ImprorementA  bi  the  mann&ctore  ti 

terry  ur  Inofted  tjibdcs,  and  in  macbioory  for  iMTodurlng  the  aame 
601.  J.  Hibky  and  T.  Sibley.  Anhton  imdcrLyne,  Laneaater— ImpreraDaala  U  &a- 

(luT.  n  .ir  apparatus  fbr  catting  dlAcs  or  clrdet  out  «f  platee  or  dieelBOif  metalir 

f  I    CUbran,  MAndioiter— Improvements  bi  Appnratna  for  nvoktlng  or 

iupply  or  presiOTe  of  gas  a^ !  t  U  c-  rud  a  rted  from  the  main  to  t 


603.  M   S    tllrikoinci,  Mtwldox-street— 1 
505.  J.  1^.  lloIJatitl.  WcHiJiiich,  Kenv— Ilm 
50(5.  T.  Mctivdf^-,  Ei^b-^tn^.  Camden  t 
portable  and  r^ihliiig  bcHli<rteadA,  chairs,  k^iI^-,  tabl 

IHted  Marth  2. 
607.  J.  PArry.  jun.,  Liverpf*-^ 

cuttinj;^  buucA,  nruod^  or  vil 
oOsJ.  R.  V.  Uou.mjart,  Duu^t 

anow-blll— IiuproTementti  1 


in  picture-framei 
,kx5ra 

vomenta  In  the 
,  and  cote 


Era&ctBPB  ef 


^'^Kmts  in  mills  or  madtbiery  for  grinding  or 
nict^ji.     I A  communicatkai) 
..j^lMid  rtHid,  aikd  K.  Houston,  Skznner-«treel 
ouutaiu  flukii 
60V.  H,  EJIi*  iiiiii  J.  EUi-^,  8alford,  lAncavtei^fanprovementA  in  macbiuery  or  nppa* 

rHtu.s  fur  4stret<hiuK  und  finishing  wtwren  lAhrlcs 
5ia,  A,  Bnji  l;Ly,  Kibmikruuck,  Ayr— Lmpforementi  in  Inbricating  Hhafts  and  revolving 
metallic  «nr£&oes 

511.  A.  BaTLiay,  Kihnamock,  Ayr— Improvements  in  armnglng  and  working  mining 
engiutM  aiid  machinery 

512.  /.  (INuTie,  Olaigow^lmproi'emetits  in  the  treatment  and  grinding  el  gf*an,  art 
the  nrodncbfi  tlker«af 

61 S.  T.  DawMo,  King' a  Arm's-yard—ImprovemenlA  in  nmbrellaii  nnd  parainb 

514.  J.  Tann,  Kiitarva'terrace,  Hackney'road— Irapcuvemeota  in  the  ooBitraotian  of 

lucks 

I>(tUd  Mtrek  3. 
516.  T.  Yates  and  R.  Yates,  Bury,  Lancaster— Improvements  in  kMma 
518-  L.  TindaU,  S<yirbortKnrh,  Ynrfc  -Improvement*^  ui  ebumji 
6'JO.  O,  SpEl,  Old  Farui  li<<r,  — Imprmreraeat*  in  tbe  appUeatiou  of  1 

pnx>f  bat-tiAud'<  tn  tho  niu  i  ita, 

621.  W.  B.  NcvitftTh  (^'b'111'  >  rrvH  machinery  for  measuring  and  folding 

elothandotli  '  riak.     (A  qommnnjcation/ 

532.  C.  filooui  provcRMmti  in  spike*  and  bulte 

5'i3,  J.  Bonr,  M  1  lorating  aaecharine  bquida 

624.  W.  Vauglwiti,  Stx  Iqinurt,  i  h>  :<r.n\  m<li  J.  Hcatteir^^od,  HeatoD  Norria,  lAttCMter— 

ImprovemeutM  in  machiueiy,  uppanatn^,  or  Implenteals  for  weaving 
Datod  AtarcK  4. 
53i3.  €.  NiubtiniTtUt,  Wardour  street,  Sobo— Improvements  in   the  mode  of  curiing 

hor«ithAlr  and  niher  inatorials 
6211.  R^  Mitdeloy,  Itiniiinghaiii— Impravement  or  Improvements  in  tbe  joints  and  lk«Bihic 

of  inctaUic  and  other  bt^i'<t<Mulit,  dudre,  sofiM,  oonchca,  and  such  other  artldea  in  an 

or  may  be  used  for  rtifctliu;,  tylug*  Aod  reclining  upon 
530.  H.  D.  Mertetna,  llargate,  Kent— Improvnutents  in  working  ^ttam-eitgine  vilvm*  , 

{A  oommnuiratioii 
6B^.  J.  K.  Stuart,  Glu'^guw— Improvements  in  hate  and  other  covering*  for  the  hittd  1 

Daied  MAtek  6. 
684.  J.  WarhnrPt,  HciUlngworth.  Cheetei^-Improvemcnts  in  steam  boilers 
63!).  T.  H.  de  Nivelles,  FoleypUce—Apparafna  Ibr  separating  metnllie  ttcm  earthy 
and  other  substances,  mid  fin*  dasaifying  metallic  sobBtanoea  aooording  Io  their  ipedie 

rvitiea 
P.  A.  de  BI.  flimon  Sicard,  P{iri4— Improvomenta  in  purifybig  een  and  other  water 
$43,  B,  Brokenshar,  St.  AnsteU,  Cotnwali— Impcwed  amalgamator 

Daisd  March  7. 
544.  W.  Clay,  livorpo^jil— Improred  mode  of  manuflicturtug  axIob,  ubafling,  aitd  other 

like  solid  articles  which  present  a  roand  Hgtire  bl  cross  ae^tkin 
546.  G.  Chaut,  Stoke-aub-Hamdan,  SomerMft-— Fan-ponaol,  or  asn-shade 


PATJiNTS  APPLIED  FOR  WTTU  COMPLETE  SPlfiCIFICATION. 

4d0.  F.  W.  A.  de  Fabeck,  Norf(»lk  HtrwL,  Stiuud— €oostnfcction  of  bridaea,  Tiadoetoi 

Untajy^  beanu,  girders,  and  other  buiisontai  itructnres  and  sopports.— Feh.  39 
504,  T,  Traswjtt  and  T.  P.  BdE£»r,  Xaval  £ngineerB'  anb.  Portaea*  Hanta— Improvw! 

Airaii^eroent  of  steam-^eogines  adapted  to  screw  propnkion.— March  1 
515.  W.  Browu,  Obu^ow— ImpntvlKl  mode  of  obtnimng  vnUaio  prvductti  ftom  bltii- 

nunou>«  CO&I  and  other  bitiiounoni  sabitanoaA.— Marah  t 
51 S).  J.  Niciir»lt»an,  ]>nblii}^Improirementa  in  and  mppUeahle  to  cratnin  deacripticiDs  i# 

dose  kitcbeuraitteee, — ^Morch  i 
571.  B.  Trotmim,  J\)rtnmD'equare — Imprared  alonmi  n^t-dock  or  tJme-indiaiior, — 

March  9 
585.  G.  Appolt,  Hokbach,  Fnissia,  and  C.  Appctlt.  Kete,  Fnnoe^-ImproTCneBi  Ift  Ibr 

nmnu&otnre  of  coke,— March  10 
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THE   MARKET-HALL  AT   VOSLAU. 

L  FoRSTER,  Vienmi,  ArehUeei. 

(WUh  an  En^aving,  Plate  XVIH.) 

'  M.  Fries,  a  gentleman  much  attached  to  the  arto»  has 
IV  sueUI  market-hall  at  Ve»slati,  near  Vieima,  a  watering 
I  for  that  capital.  He  iiitnisted  the  dti«igii  and  execution  to 
ten-  L  Forater,  the  architect,  of  Vienna,  The  nbject  of  this 
building  LH  to  combine,  by  uieana  of  the  pillaretj  hall^  the  wants 
of  ibe  trailers  during  the  summer  months  with  the  reqaii-ements 
of  the  bathing  visitants.  The  UoBement  servea  as  a  store-cellar 
for  fruit,  and  the  levels  are  m  JUTimgeii  that  a  union  is  effi?*-* -  1 
betweeu  the  place  or  area  of  the  market-hadl  and  the  I:irge  ^\ 
planted  with  fruit  trees  belonging  U)  the  gardt^n  uf  the  Couui 
maiiaiun.     The  pavilions  are  (wcnipied  as  dwellings. 

The  columna,  baaes,  w>micea*  and  acroteria  ai-e  of  sandstone, 
and  all  the  walk  of  well-burnt  yellow  tiles,  among  which  rows  of 
red  tilea  are  introduced.  Tlie  "urnamenta  are  fn^m  the  day-ware 
fkf^jary  at  Wagram* 

Mr'  L  Forster  hs^  lately  oMurtruoted  a  new  bridge  over  the 
Wien  stream,  near  the  Cannthian  Gate  at  Vienna. 


WESLEY  AN   CHAPEL,   TORQUAY. 


^ 


MODE    OF   BUILDING   AND  TRANSPORTING 

BRIDGES* 

T  and  S.  Champion,  PaterUees,  May  22,  18,5.1 


^  '^  p-^  >u^  »t-.' j: 


^TttB  annexed  engraving  is  a  tide  view  or  elevation  of  an 

improved  m*xle  of  building  bridges  on  the  land,  and  (xmvejing 

Uietti  to  their  places  over  gtreamfl.     The  prmcjpai  feature  in  this 

mode  is,  the  buihling  of  the  bridge  on  the  land,  at  about  the 

level  with  it^  intended  po:iition»  on  a  prej>iu-eil  nmdwav  C\  on 

one  of  the  previouwly  piepared  abutments  B^  B,  on  which  the 

trucka  D,  I>.  are  place*  1  ftr  the  l.uid  j:»art  of  the  ti"ansportation. 

Which  ha\ing  been  acc«im])liahed,  a  vesnel  or  vessels  of  su^cient 

buovancy  for  the  burden  t*i  be  imp<*ftetl,  having  upon  it  a  fiame 

work  A,  of  proi>er  height,  is  floated  by  the  .stream  either  under 

the  already  projecting  end  of  the  bridge,  or  againatthe  abutment, 

I  ^oee  of  having  the  bridge  rolled  upon  it.     The  ves-sel 

ded  with  a  valve  to  receive,  and  a  pump  to  discharge 

i.iy  be  ballasted  thei'ewith,  and  ita  buoyancy  regidated 

after  which,  all  things  Ijeing  in  reaiiiuess,  by  meaiig 

tfins  F,  G,  with   the  roj>e8  attaeheii,  the  vessel  and 

J  it  may  be  sf^eedily  and  safely  drawn  over  its  phice, 

t  to  \u  proper  [k edition,  by  letting  -water  into  the 

k^crewa  or  other  process. 

i  for  this  mofie,  tliat  a  great  saving  is  effected 

f*r  the  old  mfnle  of  timber  supporta  iroi!i  the  bed  of 

.,  even  where  uuch  supports  are  practicable,  but  where 

reams  are  deep,  the  currents  nipid,  and  the  bridge  high 

rh^  water,  such  supports  ai^e  always  dangerous,  liable  to 

(  !    away  with   fi'eahets,   and  in   some  cases  positively 

|:  t'le. 

It  1,-i  further  claimed  that  the  advantages  are  equally  in  favour 
of  this  mode,  over  that  fKlojiled  in  placing  the  celebrated 
Britannia  Tubular  Bri<ige  over  the  Menai  Straits,  a^  it  is  nearly 
if  not  quite  as  convenient  and  safe  to  build  the  bridge  at  once  at 
the  right  as  at  any  «jther  height,  while  it  is  much  easier  and 
m^  to  move  the  whole  affnir  on  a  level,  or  inclined  properly 
|irepttred  road  and  flotilla,  than  to  nuj*e  the  whole  weight  by  any 
prooesa  pei^ndieularly  to  its  place. 

P.x^  tins   jiifMie  all  the  d/iiiger  incident  to  working  over  the 
-it  and  danger  of  raising  Huch  heavy  struetures 
^  ,  is  avoided^  by  means  as  simple  and  safe  as  they 

:  beautifully  effective. 

*  FrocD  th*  '/(nuiud  of  tlM  FruJElin  iBfUtntf/ 

3^42,— Vol.  XVIL— Mat,  1854. 


Till?  annexed  woodeitt  represents  a  perspective  view  of  a 
Wesleyan  chapel,  recently  ei\jcteci  at  Toi^quay,  of  which  Mr.  F, 
Apnleton  was  the  nrchitert,  and  Messri*  Harvey  and  Henley  the 
builders.  It  is  ca[M\hle  of  holding  five  hundred  jjcrsons  on  the 
ground  (there  being  no  gfdJ cries).  The  internal  (llmeusions  are 
\Wi  feet  by  41  feet.  The  roof:*  are  o]jen,  witli  an^hed  princij>ala  to 
t)ie  uHve,  «uppf»rted  upon  busftesi.  Each  piiir  of  raftei's  in  the 
ai^le  riM>fs  intei'sect  une  anotlier  in  the  manner  of  struts.  The 
littings  are  of  deal,  ytiiineil  and  varnished;  the  pei^ns  have  trefoil 
beuch-en<ls.  The  pidpit  is  octagonal,  bnttresaeu  and  approachixi 
by  a  diujhle  stttiretwe.  Tlie  communion  niiJing  is  foitntsd  of  ftma- 
mental  scrolled  ^,^^v^^^Ki-ir^>n,  as  also  the  pulpit  stair-mils.  An 
org5i!i  of  suitable  design,  by  Dickes  of  Exeter,  has  been  since 
rnlde^i.  The  buDding  is  divided  by  tw^o  arcudejs  of  six  bays,  and 
stjinds  at  a  conslderahle  elevation  almve  the  rorul,  u|k>n  a  sudden 
ineline  under  the  difi".  Though  simple  in  design,  it  is  highly 
creditable  to  the  architectural  taste  of  Mr,  Appleton. 


EXTENSION    OF  THE    UNITED   STATES    CAFITOL, 
WASHINGTON. 

The  pmsecutioii  of  the  Wf»rke>at  the  Washingt^in  Capit^il  hstving 
been  transferred,  by  tuiier  tjf  the  President,  ti'om  the  l>epaiiiuent 
of  the  Interior  to  the  W:4r  Dejiartment,  the  Hon.  ireffersoD  Dnvis, 
Secretiiry-at-War,  deput,ed  Cnpt.  M.  C,  Meiga,  of  the  Corjis  of 
En|(inoei"s,  to  the  special  chiirge  and  direction  \ti  tlic  works, 
which,  under  his  supervision,  have  progiensed  ui  a  maim«?r 
highly  cre<litable,  alike  to  the  liberality  of  the  American  le^sla^ 
turti  and  the  reputation  of  thcise  to  wht)m  they  have  l>een 
intnistetl.  On  examination  of  the  imports  from  varitais  ofiiciala 
employed  in  the  erecti<m  of  this  structun',  it  is  |mrticulmly 
observable  that  proper  pro risiona  for  the  eflectual  warming  and 
vejitilatlon,  a«  well  ilh  the  best  means  for  encoring  an  equal  dis- 
semination of  the  voice  of  i*peaker«,  have  lieen  nifwle  during  the 
progress  of  the  works;  and  not,  as  is  too  uften  the  ciuse  in  our  own 
countr\%  left  until  afler  the  completion  of  the  building,  when 
alterations  are  objectionable,  not  only  from  their  inconvenience 
ami  expense,  but  tmm  tlie  apfiaratus,  &c.  involved  in  these  matt-era 
being  st-j  frequently  imsightly  an<l  out  of  all  chai-acter  with  the 
architectund  design  of  the  structure  wherein  they  are  place<i. 

The  himentjible  effects  of  the  want  of  this  foresight  in  the 
proper  authorities  ai'e  painfidly  conspicuous  in  most  at*  the 
nails  and  public  buildings  hitherto  elected;  but  we  trust  that 
the  day  has  arrived  when  aa  much  scientiflc  investigation  and 
skill  will  be  bestowed  upon  these  all-impoi'tjint  particulars  aa 
U|>on  the  more  captivating  study  of  the  pecubaj'  style  and 
architeetnnd  det*til  of  our  churches  and  naticjual  erecti«>ns. 
The  results  of  the  exjieriments  and  observations  of  Cnpt.  Meigs, 
in  connection  w^ith  tlie  interior  arrangements  nf  the  Washington 
<Ja[rttol,  vn\\  Vm?  fuimd  to  cont^dn  much  that  is  excetidvvi^x  xAxs.- 
able  and  univei'sally  ap^licatbVe..    ^  *i  \gwvfe  ^■er^^vre^  \^  "*-^«dV.« 
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on  Acoujitica  and  VenUktion  witli  reference  to  the  New  HaUs  of 
CongresaJ* 

TLeee  Notes  were  submitted  to  the  consideration  of  Measra.  A. 
D.  Bache,  LL,D*,  and  J.  Henry,  LL.D.,  who  fully  corroborated 
the  principlei^  laid  down  by  Capt  Meigs^  and  approved  of  their 
judicious  apjdication.  The  nU^ve  gentlemen  vigited  many  of  the 
most  iiiiportant  buildingj^  in  Philadelphia,  New  York,  and  Boston, 
for  the  purpoee  of  exan lining  them  in  referenee  to  their  acoustic 
qualitieiH  which  examination  completely  eatabliahed  the  accuracy 
of  the  obaervationa  of  Capt.  Meigs. 

Noieg  on  Acowfttc^  and  Ventilation,   with    reference  to  the  new 

Halts  of  Congress,  by  Qtpi.  M.  C.  Meios,  United  States  Corps 

of  Engineers^  May  1 853. 

Experience  aliowu  that  the  human  voice,  under  favourable  cir- 
cumstances, is  cafjabl©  of  filling  a  hxrger  ipace  than  was  ever 
probably  incloseil  within  the  walls  of  a  single  n>om.  Herschel, 
in  Lib  admii-able  treatise  mi  sound,  give*  a  few  inatences  which 
lire  instructive*  Lieut.  Foster,  on  Parry's  tlxiixi  Arctic  expedi- 
tion, found  that  he  could  converse  with  a  man  across  the  har- 
bour of  Port  Btjwen,  a  distance  of  6696  feet,  or  about  one  and 
a-quarter  mile.  Dr.  Young  records,  that  at  Gibraltar  the 
human  voioe  has  been  heard  at  a  diMan^e  of  ten  miles.  I  Imve 
myself,  on  the  shore  of  Lake  Champlain,  at  evening,  heard 
the  echo  of  the  vcjice  returned  from  the  opposite  shore,  at 
a  diataiKe  of  nearl}'  two  milca,  the  sound  having  travelJeti 
between  three  and  four  miles  before  it  returned  to  the  ear. 
If  ikjund  be  preventet!  from  spreading,  and  losing  itjjelf  in  the 
air,  either  by  a  pipe  or  an  extensive  flat  surface,  aa  a  wall  or 
still  water,  it  may  be  conveyed  to  a  great  distance.  Biot  heard  a 
flute  clearly  thi-ougb  a  tube  of  cast-iron  (the  wat^jr^pipes  of  Paris) 
3120  feet  long.  The  lowest  whisper  was  distinctly  heard.  In 
fad,  the  onlv  way  not  to  be  beartl  a^tu*  not  to  speak  at  alL 
Standing  on  the  platform  used  by  the  pfiintera  in  the  new  Con- 
gressional Libi-ary,  PrL»femor  Heaiy  and  myiietf  conversed  in  a 
low  tone,  hearing  distinctly  from  one  eml  of  the  room  to  the 
other.  The  room  is  U9  feet  long.  The  plsitfonn  is  about  7^  feet 
Ijelow  the  deeply-moulded  iron  ceiling,  Pi-ofeasor  Reid  states,  in 
describing  his  lecture  mid  practical  class-rooms,  which  together 
oocupied  a  space  of  about  80  feet  square,  that  in  every  part,  both 
of  the  lecture-r<  »om  and  of  the  pnictietd  class-room,  whether 
crowded  or  empty,  the  slightest  whis|>er  or  the  loudest  noise  was 
heard  distinctly,  without  oifensive  reverberation,  or  the  necessity 
of  any  exertion  of  the  voice  l>eyoud  that  used  in  conversation. 

The  favourable  circumstances  settm  to  be  a  perfectly  tnuitiuil 
and  unifonnly  dense  atmosphere,  absence  of  all  exfcniiieous  soun^ls, 
absence  of  ecboea  and  reveri>enitiou,  vicinity  of  reflecting  suri'aces, 
and  perliapa  in  some  measure  the  |>reftence  of  substances  which 
conduct  sound  well.  A  pure  atmosphere  being  favourable  to  the 
speaker*«  health  and  strength,  will  give  him  gi-eater  power  of 
voice  and  more  endurance;  thua  indirectly  improving  the  heoi'ing 
by  strengthening  the  source  of  sound,  rind  also  by  enabling  the 
hearer  to  give  his  attention  fur  a  longer  j)eriod  unfiitigued.  The 
analogy  between  sound  and  light  in  regai-d  to  their  progress, 
reflection,  and  refraction,  hieema  well  e^stiiblished.  By  employing 
reflectors  of  prof>er  fonus,  ainind  emanating  fi-om  one  point  can 
be  collected  to  a  focus  at  another.  When  the  reflector  is  a  plane 
surface,  the  angle  uf  reflection  is  equal  to  the  angle  of  iacidence. 
Ejtperimenta  under  water  show,  that  in  passing  from  a  ilenser  to 
a  rarer  medium^  there  in  an  angle  of  total  reflection.  The  speed 
of  ltd  tranamisaion  varies  with  the  ehisticity  and  density  of  the 
medium;  like  light,  it  is  confused  by  passing  through  air  unequally 
rMilie^l  by  heat.  It  is  more  diflftcult  to  trace  the  progreaa  of 
soimd  than  of  light.  S<>und  Ls  invisible  during  its  passage,  and 
cannot  be  traced  ai*  light  ia^  by  illuminating  the  motea  in  its  path; 
nor  IB  the  ear  as  accurate  in  estimating  the  direction  from  which 
it  rooeivea  eound,  as  the  eye  is  in  determining  the  direction  of  the 
aouroe  of  the  li^bt  which  fells  upon  it.  But  finding  a  strong 
jftoalogy  to  light  m  those  cases  where  it  can  be  foUowe^i,  we  may 
reasonably,  within  prf>per  limits,  infer  it  in  others.  The  eflect  of 
eclioes  in  a  small  room  is  generally  unnoticed;  the  echo  retumaao 
quickly  that  the  ear  receives  it  as  coincident  with  the  origimil 
stiund,  to  which  it  in  that  case  merely  a<lds  strength,  perhaps  pro- 
longing it  very  slightly.  If  the  room  be  larger,  and  the  echoing  wall 
«o  oLatant  that  the  interval  is  sensible,  the  echo  makes  confui^ion. 
If  on  a  calm  day  we  allvau<^e  towards  a  wall,  producing  at  each 
Htep  some  mundt  we  will  find  a  point  at  which  the  echo  ceaaee  to 
be  diituiguiBhable  from  the  original  sound.    The  distance  frtnu 


the  wall  or  the  oorresfHtuding  interval  of  time,  has  been  Galledl 
Professor  Henry  the  limit  of  perceptibility.     This  limit  will  vijj 
with  the  nature  of  the  sound;  if  the  sound  be  sharp  and  distio 
as  that  produced  by  striking  some  hard  substance,  we  BhalJ  6 
the  limit  of  jjerceptibllity  less  than  for  the  more  prolonge*!  saa 
produced  by  the  voice.     The  limit  will  pi*obably  vary  also  wL, 
the  aci]t*;nejis  of  the  ear;  some  f>er8on8  being  jirobably  able  1 
aei>arate  sounds  undistinguiahable  to  others.     The  general  V 
is  pmbably  aUiut  3<J  or  i5  feet.     It  should  be  ascertained  ex  a 
and  in  constructing  a  room  for  public  ai>e;ildng  the  hei^rht  of 
ceiling  should  not  exceed  this  limit    The  sound  will  then 
strengthened  Ui  the  speaker  himself  by  the  echo.    The  intenal 
between  the  original  and  reflect©  i  sounds  vnH  be  shorter  for  all 
his  hearei^  than  for  himself,  as  twice  the  path  of  the  voice  and 
echo  for  the  speaker  i«  considerably  longer  tiian  the  dilferen 
between  tliejiaths  of  the  direct  and  reflect-ed  S4mnds  of  one  of  t 
auditors.      The  direct  echo  from  the  ceiling  then  beci^mes 
advantage,  by  strengthening  without  confusing  the  sound, 
echo  acts  in  a  till  another  way  by  being  repeated  between  opp 
eurfocea.    Thw  effect  is  like  the  multiplication  of  the  image  ofl 
candle  between  two  opwsite  and  f*arallel  mirrors.     I  have  n»>tic 
it  in  the  long,  unfinislied  room  of  the  Smithsonian,  wh«re 
sound  produced   by  clapping  the  bands  is   repeated  so   as  _ 
r^emble  a   lau;^h — ha !    ha !    ha !      In   this  case   the  distant. 
between   the  end   walla   h  such  as  to  separate  tlie  suocesdve 
echoes;  but  when  the  walls  are  nearer,  the  sound  b<*^^-'  -      n- 
tiguous,  and  is  the  ringing  sound  often  pitnluce*!  in  sj  n 

empty  rooms,  and  called  reverberation.     This  might  l.  ....  .      i-* 

between  the  ceiling  and  flrwnr  of  our  room;  but  a  thick  i  arj .  r 
aliwjrbing  sound  and  not  reflecting  it  will  remove  tliii<  «lith     I 
The  great  size  of  the  room  neeiJed  for  the  meeting  of  the  1 
of  Bepresentatives  makes  it  impossible  to  bring  the  waUs  ^^ 
the   limit  of  perceptibility.      Professor  Reid  pno[K>sed   in    th^i 
Houses  of  Parliament  to  make  the  ceiling  high  in  the  eentrt^, 
declining  toM^ards  the  sides,  with  floora  and  gjdJeries  rising  frftm 
the   centre  towjuxls  the  walls,   thus   reducing  the   height  and 
fiuriace    of   the    walls,    so    as    to    dimiui.'^h    the    quantity    of 
sound  reflected  from  them  as  much  as  jwmsible,    AH  regard  for 
architectural  beauty  forbids  the  adoption  of  this  const mctio 
which  seems  to  have  been  modelled  upon  an  empty  tortoi!*e-she 
Breaking  the  wuUh  into  deep  panels   hai*  also  Wen  propose. 
But  when  we  recur  to  the  limit  of  peroeptibilit)',  we  shall  perodi 
that  a  panel  or  recess  must  tie  over  30  feet  deep  to  separate  th_ 
ecln^a  from  the  bottom  of  the  recess  and  from  the  moe  of  the 
wall    The  nurfacea  of  mountiiins  covered  with  trees  and  rocks 
return  ecboea.     No  wall  of  an  inhabited  apartment  cjin  be  made 
routrher  than  these  natural  reflectors.     A  simpler  and  mr»re  efFei 
tual  mf^tb*Hi  of  coiitn^lling  the  echoes  fr<jm  the  walls  vdW  " 
cover  them  with  drajiery  absorbent  of  sound.     The  echoes 
tbt*  cf  ilinnf  tu^  thus  turned  to  account,  and  those  from  the  flu 
and  walla  guapieii  iigainst;  but  the  echoes  from  amall  objects  i 
Burt&Gen  may  still  be  troublesome  unless  pi-ovided  for. 
trunks  of  trees  in  the  eflge  of  a  forest  return  together  a  diL 
echo.     The  beams  under  the  flooring  of  the  Menai  Sust>et] 
Bridge  are  instanced  by  Herachel  as  giving  a  curious  echo; 
even  such  small  objects  iih  the  verticid  iron  i-ods  composing 
fence  on  Pennsylvania  Avenue,  ui  fn:int  of  the  President's  hoi 
will  he  found  to  return  a  sinj^rular  whistling  echo  to  the  sou 
made  by  atriking  a  8mai*t  blow  upon  the  pavement  on  a  stj 
night.     To  guard  against  this,  it  wiU  be  anflicient  to  cushion  i 
chairs  and  cover  the  denka  with  some  material  which  will 
reflect  sound.     This  may  seem,  and  may  poatjibly  be,  an    _ 
cessary  precaution;  but  I  wi^5h  to  leave  no  possible  causn  cif  l_ 
fusion  unnoticed,  and  to  pt>Lnt  out  what  I  consider  the  means  i 
obtain,  for  the  first  time,  a  I'oom  perfect  in  its  acx>ust]c  i 
ments. 

Having  thus  disposed  of  the  question  of  echoes  and  reverbei*- 
tions,  the  next  essentials  to  perfect  and  distinct  hearing  are  a 
tranquil  atnifvsphere  and  the  abnence  of  extraneous  sounds.  I 
consider  them  together,  as  we  shall  find  that  the  preoautioDS 
esential  to  obtain  the  one  will  also  secure  the  other,  Windowi  ~ 
in  cold  weather,  separating  the  warm  air  within  from  the  ctjH 
air  without,  aerve  as  refrigerators,  cooling  the  air  in  contiict  wit 
the  glass.  The  air,  tlins  rendered  heavier,  immediately  IkUs,  j 
a  descending  sheet  of  cold  air  is  produce<l,  which,  on  reachift 
floor  spreads  over  it  in  a  cold  stratum,  and  t<i  j>er8ons  of  *  _, 
ner\'es  or  feeble  health  cauies  great  inconvenience,  being  M, 
draught  ufion  tlie  feet  and  legs.  And  many  an  unfortunate  i 
has  been  blamed  for  leaving  open  a  door^  when  the  draugl 
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I  \ieea  omased  hy  thia  air  coaled  by  the  closed  frhiss  of  ah 
iigiMttV  wSadow*  The  circulation  thus  prodiicfni  of  air  of  dif* 
fcreol  lieBBities  is  unfavourable  to  distiuctneas  of  he;Lring.  As 
Hie  MCendiDg  hot  ait  along  a  stove-pipe  or  heated  wall  cauaea 
irraguLiJ  refraction  of  light,  and  proaucea  a  trt^niuliHia  appear- 
anoe  in  all  objecta  viewed  through  it^  ao  sound,  ii'i'egulArlj 
refracted,  becomeu^  leas  clear  and  dii^tinct.  If  we  exclude  esit«rnal 
wind(^»wjs  HJid  light  the  room  only  fh^ni  the  roof,  we  get  rid  of 
thia  fmilfid  source  of  digc-nmfort  and  indistinctness;  tit  the  same 
time,  we  ctbtain  a  plensanter  light,  ample  for  all  iiat*fol  purjioees, 
I  ■»  ia  proved  by  iU  adoption  in  all  the  beat  conatnicted  picture- 
ifpilt@nf>^.  We  also  ex  elude  the  liounds  of  the  exterior,  whieh^ 
the  air  a«  it  were,  distract  the  att-enti^mj  and  even 
the  voice  we  wish  to  hear,  £19  the  diffune^i  light  of  day 
iii!*^.-?  me  t^Uirn  to  disiipiiear.  Open  windows  for  hejuing  will  be 
I  th;in  cloHed  ouert;  they  not  only  let  irregidar,  disturbing 
ents  of  air  in,  but  they  let  the  voice  out^ — iietiug  iike  block 
apaoes  in  the  wall  of  a  room,  which  do  not  return  the  fight  which 
uHa  upon  tliem.  The  common  mtKle  <*(  wanruing  aud  ventilating 
public  rooms  in  fatal  to  perfection  of  hearing.  One  or  severHl 
coilumntA  of  inteosely-heAted  air  ju-e  intrii^biced  thrf^ugh  holea  in 
the  floor.  Being  much  warmer  than  the  air  <if  the  ajwirtment, 
IIieT  inunediately  rise  to  the  ceiling.  If  the  exit-apertures  for 
fhul  air  are  above,  this  fresh  and  heated  air  alone  eufcapea,  having 
done  nothing  for  the  apartment  except  to  cause  whirls  ana 
■"  irivnts,  stioh  aa  we  see  tn  a  column  nf  simoke  paa^ing  from  a 
•limnev  on  a  calm  day.  The  irregular  refnictioii  of  s<nind 
tt<  'Mise  cnrnMif*  of  iinequaJ  density  tends  greatly  to  pro- 

ij  !-^ion.      If  the  exits  for  foul  air  are  Mow,  the   hnt 

:*:  '      >   at  the   top   of   the  room,  an<l   gradually  dia- 

j'l  '  r  ?iir,  forces  it  nut  thnuigh  ihcRp  fwisaagew.     Pro- 

fiaB«^<»r  i^^s  that  he  ha«  foimd  the  air  near  the  ceiling  of  a 

ttxua  ling  temperature,  while  those  on  the  tlo«>r  were 

(**>•"*'  ".  cold.     Here  we  have  striata  of  riitierent  deni^itieR 

"I  1 1  refnictivp  jxjwit,  and  benc^  confusion  of  snimd.     A^* 

ti  Ir  imisi  n.m^end   ti»  the  trkp  of  the  n>om,  I  propose  to 

1^  trunk  uut.^ide  ^»f  the  a]>artmeut — [lassinto  a 

s;  iig,  :tnil  thence  by  numerous  holes  hnd  its 

way,  a«  ti^;  *^ve,  into  the  room*     By  a  st*?am-il  riven  fan, 

or  other  ir  i  means,  we  cim  putup  air,  in  any  desired 

auantitv,  i«t<j  any  ti\K>t  to  which  we  ebooi^e  to  direct  it,  I  would 
tlrivr  nfl  the  air  reqnire«l  fur  the  supply  of  the  room  through  a 
r  I -water  pipe^,  i*Jii*hig  the  whole  of  it  tt»  the  tempera- 

t  .  I — fJ*>**  or  H4»'',  US  the  ciise  might  l>e.     If  tlie  rix>m  be 

30  tert  m  heitdit,  itnd  it  he  desii'cd  tn  chauge  all  the  air  in  it 
^▼ery  fiftetui  niiimtei*,  enough  air  slunild  1m»  pumped  in  alM>ve  to 
cansr  '    '        tit  of  the  whole  Ixwrly  of  air  in  the  rcMim  at 

th«  r  minute.     Thia  wovilil   Ite  riU  iin{>ercpptihle 

cnrrem  i  n ••  *  vn  ^iiould  be  made  by  numerous  holes  in  the  fl<>or, 
perha[>H  thT*:«ugh  the  carpet,  or  the  risers  of  the  phitfonn  on 
wt»jeh  are  the  niemtx^rs*  cliairs.  Three  important  advantages 
Would  ihuH  be  grunetb  the  avoidance  of  alJ  e<idiert,  a  nearly 
homoir- vn*ini^  ;iihl  tranquD  atmosplierei,  and  the  immediate 
rem<'^  ^>f  aiiy  dust  from  the  carpet,  which  would 

in  rising,  to  be  inhaler)  into  the  lungs.     To 
disturbance  and  contamination  of  the  atmosphere,  by 
its,  I  would  place  them  abov-e  the  glass  of  the  sky- 
-ji  M'e  l>etween  those  in  the  ceding  and  those  in  the 
puatetl  from  the  chamber  into  which  the  fresh  air 
imid  i*e  juiinitted.      In  summer,  the  same  apparatus  which 
_  IkIh  in  warm  air  in  winter  would  supply  a  constant  breeze,  and 
'if  the  tem|H'rature  of  the  ext-enuil  air  was  too  high,  it  might  be 
cr»oleii  bv  jeU  of  wat-er  from  pipes  in  the  air-pnMagea,  or  even  by 
II .  '  ■ ' 

ItuJate,  then,  I  proiK>se  to  phice  the  (Veiling  at  such  a 
-iMrni  L-  Ui  l>e  within  the  limit  of  jjerceptibility,  and  ttms 
^eogthen  the  vi>ice;  t4>  destroy  reverl»eratiou  fcetween  the 
.OiUng  and  the  fitxir,  by  a  thick  carpet  on  the  latter;  to  prevent 
eehoM  from  the  walls,  by  dmp^r}':  from  the  chairs  and  desks  by 
eiiAhi..finif/  or  covering  them;  to  keep  out  extraneous  sounds,  by 
I],  room  Jin  interior  apartment  lighted  only  from  above; 

t*  tranmiil  atmosphere,  unifi3nn   in   its  density  and 

1%  !  y  excluding  all  currents  of  hot  or  cr>ld  air; 

%,,  :i    supply   of  pure  air  at  the  tern  pern  tiu-e 

diauf^  lor  the  r<jom,  by  mechanical  mcAUS  intit«lucing  the  air 
Uuvnigh  all  part^  of  the  ceiling,  and  taking  it  oiit  through  all 
ntftft  of  the  floor — thus  also  to  remove  dust;  to  prevent  all 
werfcsvnoe  with  ventilation  by  the  lights  at  night,  by  placing 
L  outdde  tl&e  room  above  the  sky-lightA« 


SAFETY-VALVES. 
R  Watkrmau,  U.S.,  Patentee^  November  15,  1853, 
The  object  of  this  invention  is  to  attain  as  near  as  possible  a 
constant  and  uniform  pressure  upon  the  valve;  and  in  order  to 
preveut  the  vibratif>ns  of  the  weight  and  lever.  A  and  B,  are 
standai'ds  aupjK>rting  the  valve  lever  C,  to  the  outer  end  of  which 
is  applied  a  weighted-rod  D,  connected  to  a  valve  F,  freely 
moving  in  a  cylinder  G,  lille<i  with  a  fluid  tc*  nearly  its  top.  By 
this  means  the  piaton  cm  move  no  fitstt^r  than  the  fluid  is  made 
to  paas  by  the  piston,  and  thereby  to  check  sudden  vibratiomi. 


Claim. — ^The  piston  F,  attachefi  to  the  weighted  end  of  the 
valve-lever  within  the  cylinder  G,  and  immersed  in  the  lifjuid  in 
the  cylindex,  combined  and  operating  in  the  msuiner  and  for  the 
purposes  herein  described. 


EEVIEWS. 

Practieal  Remarki  on  the  Warminffj  Ventilation^  and  Humiditjf 
of  Rmmt.  By  Francis  Lloyd.  London:  Cox,  King-street, 
Uo  vent-garden.  11^54. 

Tills  exceedingly  clear  and  common-sense  p;imphlet  should  be 
attentively  perused  by  all  classes  of  suciet}',  containing  as  it  does 
so  manv  practical  Femedies,  within  the  re^ieh  of  all,  iot  most  of 
the  evils  attendant  ou  b:td  ventilation  and  imperfect  warming  of 
dwellinghoutws  of  all  descriptions.  iJejiendent  as  we  are  upon 
the  purity  and  pntper  degi*ee  of  humidity  i:ii  the  atmosphere  we 
inhaJe,  it  is  remai-kiible  that  the  knowledge  of  the  rwht  means  of 
attaining  these  essentials  is  ix)ssesrfeil  by  so  few.  Until  we  have 
purified,  and  precfiutions  are  tiiken  to  get  rid  of  the  noxious 
eximiations  fi-om,  our  dwellingbouses,  the  external  atmosphere 
can  never  be  other  thfui  fouL  Kumberlciki  works  are  published, 
aad  patents  secured  ^\^ry  year,  in  connection  with  ventilation, 
heatmg,  and  improving  our  sanitaa-y  couditiun;  yet  the  proposi- 
tions and  remedies  cun tinned  in  them  are  either  too  complex  and 
expensive,  or  leased  u|>on  faliacious  principles,  or  they  are  crude 
and  impracticable,  and  but  half  meet  the  requirements  of  the  ca^. 
In  the  little  work  of  Mr.  Lloyd,  the  nubject  is  treated  in  a  very 
explicit  and  pi-actiad  manner;  the  contrivances  suggested  have 
been  submitted  to  the  test  of  expeimient;  they  are  chtsap,  simple, 
and  founded  in  ati-ict  accordanc-e  with  scientiJic  laws. 
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The  imperfections  of  most  of  the  B3mtem8  of  warming  are  so 
generally  admitt-ed,  that  we  shall  refmin  from  alluding  to  them 
here,  and  |>a^s  at  on^'C  U^  a  simple  ari*angement  for  warming  pro- 
T>osed  and  tried  by  Mr.  Lloyd  in  an  old  and  indifferently  built 
hotise.  The  existing  st^tve  was  removed^  and  the  one  shown  in  plan 
in  fig.  It  BubBtitut€Hl,  to  the  cheeks  and  back  of  the  face  a,  a,  of 
which  were  rivete^J  two  strips  of  sheet-iron,  bent  so  aa  to  fit  the 
stove,  a«  seen  in  Hg.  2,  and  forming  two  side  chambers  or  flues 
b^  6;  these  flues  were  connected  at  top  with  a  horizontal  rectan- 
gular chaml>er,  having  a  iongituflinal  opening  towards  the  ajjart- 
ment,  immediately  under  the  mantelpiece.  The  lower  ends  of  the 
flue  6,  h,  were  ptissed  into  a  chamber  forrae<l  beneath  the  hearth- 
plate,  which  comraunicated,  by  means  of  zinc  tube,  with  the 
external  atmosphere.  A  passage-way  of  36  inches  ai«a  wa» 
thtts  obtainefl  Ijcneath,  around,  and  above  the  frc»nt  part  of 
the  stove,  providing  ingress  for  pure  air  from  the  garden, 
and  egress  &om  the  upper  part  of  the  stove  into  the  room. 
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Tlit»  air  pasaiiig  through  tlua  paaaage-waj  attamed>  and  was 
maintained  at,  by  a  comfortable  fire,  a  temperature  of  80* 
The  highesft  terapeniture  waa  found  to  be  95%  wUikt  the 
lowest  on  cold  ^laya^  with  only  a  amall  ^re,  waa  70^.  "The  mean 
temperature  of  the  room  jit  the  level  of  respiration  was  61°,  while 
the  uniformity  was  so  pei-fectj  that  thermometers  hanging  on 
three  sides  of  the  room  rarely  exhibited  a  greater  difference  than 
one  d^ree,  although  two  of  die  sides  were  external  walls.^  This 
deaeriptioii  of  stove  is  better  illustrated  in  figs.  3  and  4,  the 
Fta.   3. 
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former  of  which  is  a  horizontal  aection  and  the  Utter  a  vertical 
lection  of  the  tubular  ntove  in  its  complete  form,  a,  is  the  fiue 
for  conducting  the  external  air  to  the  underside  of  the  hearth- 
plate  ii;  <3jC,  are  openmga  in  the  hearth -plate  6^  communicating 
with  two  upright  tul>ea  of  a  corresponding  fonu,  which  conduct 
the  air  entering  at  a,  upward  to  the  horizonU'd  tube  d^  above 
which  tul»t?  in  an  opening  or  passage,  the  oriiice  of  which  is 
immediately  aln^ve  the  mtmtel -shelf  g;  /  is  the  upper  mantel, 
which  Btiuids  tons^ard  U  iiit;h  from  the  chimney-breast  ff;  h,  ia  a 
thill  slab  of  marble  built  into  the  chimney-breast,  for  the  puiroae 
of  flupportitig  a  chimney-glaaa,  and  diverting  the  current  of  air 
from  tfowirxg  directly  up  the  eliimney-breajst;  i,  is  a  strip  of  metal 
(or  marble),  which  may  be  moved  more  or  les8  towaras  the  slab 
A,  either  to  diminish  or  stop  the  supply  of  warm  air  to  the  apart- 
ment, or  a  thin  strip  of  metal  may  be  miwie  t^  act  as  a  throttle- 
valve  between  i,  antl  h.  The  arrows  in  the  engraving  fig.  5 
indicate  the  path  of  circulation  of  the  air  in  a  room  litted. 
with  the  tubular  stove,  Mr,  Uoyd  states,  and  we  have  every 
reaaon  to  believe  that  he  is  correct^  that  the  advantageotia 
results  obtained  by  thia  construction  are — "First,  the  preven- 
tion of  a  nmoky  chimney;  for  as  provision  is  made  for  the  regular 
tndow  of  air  U»  the  room,  the  outflow  of  smoke  may  be  deemed 


tolerably  oertain,  as  an  open  window  or  door  almost  iwb 
secures  tliat  end.    Seo<judIy,  the  equal  distribution  of  wanutii^  i 
freedom  firom  draughts;  for  whilat  in  an  ordinary  stove,  hen&tr 
obtained  by  radiation  only,  in  this  there  i»  alao  a  copious  mtpfikf. 


derived  fi:t>m  the  ^TirmtMl  :iir  dispersed  insensibly  over  the  i 
The  intense  heat  to  which  the  hearth,  cheeksi  "and  jambs  of  j 
ordinary  stove  are  raised,  producer  thr<.»ugh  the  tire  a  very  rapid  ^ 
draught,  which  carries  up  tlie  t^himney  a  large  proportion  of  tha 
heat  which  should  be  oiffusetl;  but  by  converting  the  health- 
plate  and  jambu  into  air-tulws*  a  considemble  portion  of  the  heat 
given  out  by  the  fire  is  absorbed,  and  the  intensity  of  the  draught 
IS  diminished,  without  hindrance  to  a  steady  and  continuoua 
current  up  the  chimney.  Thirdly,  complete  ventilation,  unae- 
comjianied  by  any  sensible  current.  There  l^eiug  a  continuous 
flow  of  air,  of  a  temperature  exoeeilijig  that  of  the  room,  distri- 
buted over  the  upper  part,  while  there  is  a  continuous  drawing 
oif  of  air  at  the  lower  part  by  meana  of  the  fire,  it  follows  that 
there  will  be  a  regular  cun'ent  in  the  upper  half  of  the  room 
from,  and  in  the  lower  half  to,  the  fireplace."  This  steady  circu- 
lation of  air  is  found  to  alworb  and  neutralise  all  those  obnoxiottt 
dmughta  and  currents  that  usually  stream  in  from  the  defectivi» 
construction  of  windows  and  dcjora,  and  which  are  increaaed  in 
proportion  as  the  apartment  attjiins  a  higher  temperature.  Aj 
Air.  Lloyd  admits,  the  principle  on  which  the  tubular  stove  is 
constructed  is  not  new;  but  all  fonuer  appinitua  of  this  descrip 
tion  has  been  costly,  and  objectionable  from  their  drawing  their 
supply  of  air  from  the  aimrtment  to  be  warmeil,  thereljy  not  only 
detracting  from  the  heaJthy  condition  of  the  atmosphei^e,  but  nlm^ 
increasing  the  number  and  strength  of  the  draughts  from 
present  uncei-tain  and  objectionaole  souroea  of  supply  for 
combustion  of  the  fire.  The  novelty  of  Mr.  LI oyd^a  stove  cons 
in  the  supply  of  air  to  be  heated  being  derived  from  the  extemdi] 
atmosphere,  and  also  ita  being  carried  tbrt^ugh  passages  in  front 
of  the  fire-grate  instead  of  at  the  back,  thereby  preventing  tha 
possibility  of  the  air  being  over-heate<i,  and  admitting  of  ^ 
tion  of  its  temperature.  "The  tubular  stove  warms  a 
partly  by  ilirect  radiation  and  partly  by  communicating  hefl 
the  air  which  |:>asaea  beneath  the  hearth  and  through  the  tufc 
which  are  Tvarmed  by  the  nwliated  heat  of  the  fire;  and  considean-' 
ing  that  the  Bmalleat  increment  of  heat,  say  only  one  degree,  will 
cause  air  to  ascend,  the  tubidar  stove  thus  becomes  in  effect  a 
manageable,  economical,  and  ixjwerful  pump.  A  bright  metallic 
screen  placc^l  before  the  fire  will  prevent  direct  radiation,  antl  hy 
reflecting  the  heat  to  the  gi-ute  will  inoreaae  the  puntping  power 
of  the  fire.  By  forming  the  screen  so  aa  to  make  it  interpose 
between  the  tuoes  formed  in  the  hearthi  the  sides,  and  the  fire, 
the  siipply  of  nidiant  heat  to  the  air-paasages  may  be  cut  off.*' 

Mr*   Lloyd  pmpo^a  to  provide  churches,   theatres,   cc^noeHr 
rooms,  tmd  places  of  public  resort  with  hollow  columns,  perforata 
or  open  at  top,  ami  (^>mmunioiting  with  the  basement  cif  t' 
buil<ling  or  the  extern^d  atmofiphere.    These  columns  might 
somewhat  similar  in  conatniction  to  a  twisted  Saxon   colun 
(tig.  6),  and  made  to  play  like  fountains  in  a  way  that  won 
dmuse  a  pure  atmosphere  without  causing  any  iuconvenieno 
Supposing  the  area,  of  such  rooms  to  be  measured  out  into  squajt 
of  100  feet  area  (adequate  to  tlxe  aooommodation  of  about  thir^^ 
persons),  and  to  every  such  sub-area  there  be  provided  one  of 
these  columns  of  any  convenient  height    The  air  fouled  by  thirty 


t  in  an  hotir  being  not  more  than  1 20  cubic  feet,  the  hare 
y  fountain,  to  fiupplv  it  at  the  rate  of  10  feet  per  aectiQd  (the 
if  a  gentle,  pleaaant  wind),  will  not  exceeii  the  area  uf 
I  square  iDches^  or  a  tiil)e  4  inches  m  internal  diameter.  These 
oolnmoa  may  l»e  niatle  to  support  the  gas  or  other  lights  (jjs  shown 
in  fig.  7);  and  in  order  to  disi^erse  the  mr  in  all  directionjf  e*jaallv, 
may  be  fitted  with  an  orniiuientid  perfomted  cone,  gradnally 
diminisliing  from  the  full  diameter  uf  the  pillar  to  that  necessary 
for  the  supply  of  a  gaa-bumer  above,  Tliis  would  involve  an 
addition  to  the  diameter  of  the  oolunm  sufficient  to  admit  a 
supply  of  pure  air  for  the  liglita,  which,  if  of  gaa,  would  couaume 
about  fifteen  times  aa  much  air  aa  ga^i;  so  that  fifteen  times  the 
capacity  of  the  gas-pipe,  added  to  the  above  12  square  inchea,  will 
give  the  internal  diameter  of  the  whole  pillar. 


«M«^  air-fonntaina,  in  connection  with  a  proper  provision  for 
flrawing  off  the  vitiated  air,  and  applied  at  the  proper  points  of 
the  building,  would  be  a  great  improvement  niion  the  present 
absurd  system  of  providing  an  eseajie  for  air  at  the  top  of  aimrt- 
ments  without  means  of  supply,  but  allowing  the  air  to  find  its 
wmy  aa  it  beat  can  throtigh  chLnkB  or  lU-inMle  or  open  d col's  and 
wmdows,  to  the  great  danger  and  annoyance  of  the  occupanta. 


\ 
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tion  of  smoke  in  domestic  fires,  which,  from  his  own  experience, 
he  st?itea  to  be  convenient  and  economical.  Fig.  8  represents  a 
vertical  section  of  this  appiuratus.  A,  ia  a  circular  fire-grate,  ocm- 
eisting  of  four  cireleB  of  barn,  BeparaWd  bv  pins,  and  fastened  to 
an  brcm  cross;  B,  the  vertical  8j>indle,  to  wliiiih  the  grate  is  firmly 
secured  by  means  of  keys  above  and  below  the  cross;  C,  is  a 
hollow  cylinder  of  iron  or  fii*e-clay,  with  a  hemispherical  top 
having  a  alit  in  it.  Tliis  cylinder  reats  on  the  cross,  and  is  open 
at  its  lower  end.  D,  in  an  iron  bar,  with  a  coupling  to  emhanace 
the  spimlle  immediately  below  the  fire-grate  A;  E,  is  an  iron 
he^^irtli-plate,  having  a  boUow  boss  to  receive  the  end  of  the 
spLudle  B.  The  brickwork  waa  built  with  a  semicircular  recess, 
to  receive  one-half  of  the  eiivular  grate,  above  which  w;is 
placed  a  Webh  lump,  about  half-an-incn  from  the  top,  thus  com- 
pletely inclosing  the  half  of  the  grate.  The  tire  being  lighted 
and  got  well  up  in  the  whole  circle  of  the  grate,  fresh  coals  are 
put  on  the  hall  pmjecting  from  the  brickwork,  and  the  grate  is 
turned  Imlf  miind  on  its  axis  B.  A  cle4tr,  bright  fire  is  then 
apparent  in  fr^>nt,  while  the  gases  and  smr»ke  frcfm  the  fresh  ooaU 
at  the  back  make  their  way  forw;ird  to  the  edge  of  the  Welsh 
lump,  where  they  are  subjected  to  the  heat  of  the  cleai'  front  fire, 
whilst  the  streiurn  of  air  pa.saing  up  the  hoUow  cylinder  C,  escapes 
by  the  slit,  ct^mmingles  ^^ith  the  smoke,  ^es,  &c.,  and  ensures 
t.heir  almost  perfect  combustion,  A  clear  lire  with  a  semicircidar 
face,  well  adapted  to  the  radiation  of  heat,  is  thus  always  pre- 
sented to  the  room. 

This  description  of  firepLioe  may  be  modified  so  aa  to  combine 
the  warming  and  ventilatmg  effects  of  the  stoves  before  described, 
as  well  as  to  retain  its  own  peculiar  ail  vantages,  and  thereby 
prevent  any  heat  from  being  absorbed  by  the  brickwork  imme- 
diately around  the  circular  fire-grate. 


c^^. 
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Ilr.  Lloyd  also  proposes  a  simple  contrivance  for  the  consump- 


Fio.  0. 

Fig.  d  shows  an  arrangement  for  a  gas-stove,  having  for  its 
object  tlie  prevention  of  any  loas  of  heat  given  out  by  the  com- 
bustion of  the  gas,  with  the  exception  of  what  little  is  carried  off 
by  the  noxious  vapours  up  the  chimney;  but  this  escape  is  found 
to  produce  eousiderable  ventilating  eifect.  A^  ia  the  gas-box,  and 
B,  a  series  of  horizontal  pijjes  or  smoke  tubes,  each  20  inches 
long  and  |-inch  diameter,  affortling  a  heating  8urfiw5e  of  1020 
square  inches;  C,  is  the  air-chamber  attached  to  the  gas-box  A, 
and  through  which  the  smoke-tubes  pirns;  G,  is  the  chimney- 
tube  Cf>nneot€d  with  the  chamber  C;  H,  is  a  tube  for  conducting 
external  air  to  the  chamber  C;  D,  is  a  aliding-plate  of  met^ 
resting  on  the  smoke- tubes  B;  E,  is  a  tube  attached  to  the  air- 
chamljer  over  the  gas-box,  to  assist  the  ascent  of  air  through  C; 
F,  is  the  gjis-pipe  and  burners. 

Supposing  the  giia  to  be  burning  and  the  tube  H,  open,  it  is 
evident,  that  while  the  gas  is  flowing  from  Ipflt  tn  right,  a  supply 
of  fr-eaii  air  will  flow  from  right  to  left^  and  effectually  take  up 
the  heat  radiated  by  the  tube  B,  while  the  air  from  the  apart- 
ment supplies  the  barnera  through  the  opening  at  which  the  ffas- 
pipe  is  placed.  In  order  to  diminish  the  tjuantitv  of  hefit  tsiicen 
up  by  the  fresh  air,  the  plate  D,  may  be  moved  to  the  left,  in 
which  case  the  air  will  pass  directly  upw&rdsi  and  over  the  plate 
D,  instead  of  sweeping  the  whole  length  of  the  pipes  B.  Tlie 
same  arrangement  on  a  hirger  scale  would  be  economical  for  the 
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oombuflticMi  of  ooal,  compared  with  the  ordinan'  open  fire-grate, 
a  krge  proportion  of  the  heat  of  whicli  passes  off  up  the  ehininey. 
The  obsei'vationa  of  Mr.  Llovd  reiipectiu;^:  the  humidity  of  the 
CiMeQti&l  atmoaphere  of  dw*^llings,  are  eapecijdly  woi-thy  of  penisaL 
The  aanitaj-y  oouditiou  of  the  iur  by  which  we  are  siiiTounded  hiia 
hitherto  received  but  little  geueniJ  attention,  uotwithHtauding  its 
great  importuioe,  esp«»eially  in  rooms  or  buildings  heated  by  dose 
stovea^  hot-air  atoves^  fltcam,  or  hot-water  pipes.  In  thee©  caaea, 
anutll  fountaijis  or  open  veaaels  of  water  or  steam-jets  might  be 
wery  beneficially  employed  In  conchision,  we  may  remark,  that 
all  the  ap{>aratu8  suggested  by  Mr.  Lloyd  have  Btootl  the  tewt  of 
experiment,  and  been  found  to  answer  admirably  the  purposes 
intended.  They  are  therefore  entitled  to  more  oonsidemtion  than 
the  untried  theories  of  most  of  the  ventilatiiig  lavans  of  the  day. 


THE   GREAT  CIRCLE    COURSE  INDICATOR 
Lieutenant  K  D*  Ashk,  R.N.  Inventor* 


and  graduated  in  degrees  and  minutes,  afe  readily  adjtistod  Mii 
fixed  at  any  angle  by  a  clamp  icrew.  Another  screw  tac/fn§ 
iki&m  semicircles  in  azdmuth,  and  they  are  then  fixed  nt  the 
required  angle  by  the  damp  screw* 

A  moveable  arc  traverses  these  moveable  meridians  in  any 
direction  and,  contiiming  to  the  horizon^  indicates  the  oourae  t6 
be  steered  by  compass  at  the  point  on  the  compass  card  inter^ 
sected  by  it  Tliis  moveable  arc,  called  the  course  indicator^  if 
fitted  with  two  brass  pointers  (intended  to  represent  the  ship),  m 
as  to  slide  e;isily  in  a  groove  on  this  arc  and  to  show  the  places 
of  departure  and  arrival;  and  this  arc  is  adjusted  as  fullows: 

The  moveable  meriiiifmB  are  opened  to  an  angle  eqoaj  to  the 
difference  <tf  longitude  between  the  place  of  ile|«irture  and 
ai-rival,  measured  by  the  moveable  arc  being  brought  to  th« 
eouator  of  botli,  and  are  fixed  at  that  angle  by  the  damp  screw. 
The  moveable  arc  is  then  released,  and  when  the  place  of  arrival 
is  west  of  the  departure  the  zero  on  this  arc  is  damped  at  the 
latitude  of  the  place  of  the  departure  on  the  eacrtem  meridian. 
The  arc  is  then  brought  t^  coincide  with  the  latitude  of  the 
place  of  aiTivid  on  the  western  meridian.  The  zero  of  this  arc 
or  the  point  of  departure  on  the  eastern  meridian  being  then 
brought  under  the  zenith  point,  the  intercepted  arc  then  repre- 
sents the  diBtanoe  to  be  sailed  over,  and  the  intersection  of  the 
same  arc  on  the  compass  card  beneath  it  gives  the  counse  to  be 
steered,  and  the  distance  is  read  olT  on  that  portton  of  the  arc  C, 
that  18  intercepted  between  the  two  meridians. 

It  may  be  ^is  well  to  remark  that  the  north  and  sonth  points 
of  this  cani  being  fixed  so  as  to  coincide  with  the  outer  meridian 
circle  the  course  thus  read  off  is  the  tiue  course,  to  be  corrected 
for  variation  and  local  attraction  before  adopting  it  with  the 
binnacle  compass. 


CYLINDER    WATER-METER 

J.  Hartin,  Patentee,  May,  1853. 

This  meter,  which  is  an  American  invention,  consists  of  a 
simple  arrangement  of  a  cylinder  and  piston,  fitted  with  slide- 
valves,  for  the  Ingress  and  exit  of  the  water  to  be  measured;  the 
cylinder,  which  is  the  actual  me-asuring  vessel,  being  filled  at  each 
stroke  of  the  piston,  after  which  the  slide-valve  is  reversPH.1,  when 
the  water  escapes,  and  a  fresh  supply  is  admitted  on  the  opp<«ite 
side  of  the  piston.  This  action  therefore  keeps  a  redprtfcating 
nH)v©ment  of  the  piston^  and  the  registration  of  the  meaerured 
fluid  is  effect-ed  by  a  counter  attached  to  the  valve-spindle,  and 
actuated  by  the  elide  movement 


LtKUTKNAin'  Ashe,  of  the  Royal  Navy,  the  talented  director 
of  the  observ^atory  at  Quebec,  previous  to  leaving  this  country  in 
the  autumn  of  ISoO  for  Quel>ec,  do'ised  a  simple  useful  instru- 
ment for  tl^e  purpose  of  finding  the  Great  Circle  course  and 
liistance  between  phicea  for  the  use  of  na victors.  It  was  at  the 
time  when  Great  Cirde  sailing  was  regaining  attention;  and 
lectures  were  given  here  and  there  on  a  subject  which  was  soon 
found  to  be  scarcely  worth  while  to  lecture  on.  But  Lieut.  Aahe 
made  no  essay  on  this  gn^niid,  and,  starting  for  his  destina- 
tiun,  left  his  views  on  the  subject  to  be  carried  out  while  he 
proooeded  to  his  business  at  Quebec  The  *  Nautical  Mag^kzine/as 
the  general  receptacle  of  any  inventions  likely  to  become  ueaful 
to  seamen,  is  the  fittest  plac^j  for  its  description;  and  we  have, 
therefore,  prepared  this  r^llowijig  account  of  it  for  our  readers^ 
under  the  name  given  to  it  by  its  inventor  as  "The  Great  Circle 
Course  Indicaitor,'' 

The  meridian  circle  inside  the  large  outer  one  is  aupporfced  by 
a  braHs  socket  atUichetl  to  the  stand  of  the  instrument  at  the 
nadli'.  The  outer  circle  cannes  the  zenith  point,  whidi  is  raised 
or  depre.saed  by  a  screw  at  pleasure.  This  meridian  circle  is 
also  movejible  by  a  screw  in  the  brass  socket  which  ean-ies  it,  so 
that  by  altering  its  place  in  the  socket  the  poles  may  be  elevated 
or  depressed  as  required.  The  anterior  or  elevat^  portion  of 
this  meridian  circle  consists  of  two  semidrcles  moveable  at  the 
poles,  marked  east  and  west,  these  being  similar  t*j  each  other 

'  Vruinilui  'Xaatio*!  HufliuiiMi  ttad  NavjU  Cluuuiolc* 
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The  annexed  engraving  is  a  sectional  elev'itinii  .>i'  tlK^  wuAtx 
complete.  At  A,  is  a  wooden  or  base-plate,  for  supTK^rting  the 
cylinder  an<l  w<  vrking  parts  of  the  apparatus.  The  cylinder  B,  i* 
carried  by  the  two  vertical  sup|»nrting  lirackets  C,  and  i?  ' 
by  a  slide-valve  D,  and  piston  E,  screwed  on  to  the  piaton-: 
TTiis  i*od  parses  through  a  stuifing-box  G,  in  each  end  ol  Uie 
measuring  cylinder,  and  has  a  short  adjustable  ami  H.  screwed 
to  it  near  its  outer  extremity  by  a  pinching  gicrew  I.  The  lower 
end  of  this  arm  is  titled  with  a  stud-pin  J,  which  works  in  the 
longitudinal  slot t-ed -rod  K.  This  rod  alides  in  the  fixed  l:>earing8 
L,  which  are  bfdted  to  the  main  vertical  portion  of  the  framing. 
The  outer  extremity  of  the  slotted  rod  is  connect^  by  a  short 
link  M,  with  the  lower  end  of  the  vertical  weighted  tumbling 
lever  K,  working  on  a  fixec!  centre  O.  The  upper  end  of  this 
lever  is  guided  in  it^  movements  by  tlie  segmental  guide-plates 
P,  which  are  carried  by  u  pillar  Q,  bolted  to  the  main  framing. 
The  slide  D,  is  contained  in  the  diamber  H,  which  is  faraislked 
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with  an  inlet^pipe  S,  and  the  spindle  of  the  slide  ijs  jointed  at  T, 
"  I  one  end  of  the  adjustable  connecting-rod  U.  The  opposite  end 
^  tliis  rod  19  jointed  to  the  segmental ly-atotted  plate  V|  in  which 
;i  stud-pin  W,  fitted  into  the  lever.  The  «lot  on  this 
ntal  plate  is  rather  shorter  than  the  tniverae  of  the  pin  in 
\  lever,  ao  that,  when  the  lever  is  caused  to  0€cillato  or  vibrate, 
a  certain  amount  of  ti-averae  is  given  to  the  elide  D.  The  move- 
^ment  of  the  lever  N,  ia  effected  by  the  attid-pin  J,  in  the  slotted 
d  K,  the  slot  in  this  rod  being  shorter  than  the  utnike  of  the 
ston;  and  conaeciuently,  when  the  pin  arrives  at  the  end  of  the 
ot,  the  further  traverse  of  the  piston  slidca  the  rod  K,  in  its 
iaringSf  and  thereby  turns  the  lever  N^  on  its  lixed  centre  O. 
The  registration  is  effected  by  the  ratchet-wheel  X,  actuaU&d  at 
ervery  stroke  of  the  slide  by  the  pawls  Y,  fitted  to  the  T4ever  Z^ 
whidi  is  secured  to  the  connecting-rod  of  the  valve-spindle. 

In  measuring  fi uids  by  this  meter,  the  fluid  to  be  measured 

enters  by  the  inlet-pipe  S,  into  the  chamber  H,  whence  it  passes 

•Icmg^the  open  part  a,  into  the  corresponding  end  of  the  cylinder 

U&,     The  pressure  of  the  fluid  forces  the  piston  to  the  opposite 

nd  of  the  cylinder,  thereby  cauaiug  the  pm  J,  to  traverse  along 

be  alott^^  r<jd  K,  and  nuive  it  in  the  direction  of  the  arrow. 

!his  movement  of  the  rtwl  reverse>s  the  lever  N,  whit-h  effects  the 

aovement  of  theiaiide  I>,  by  means  of  the  stud-pin  W^  aoil  alotte*! 

ink  V.     By  this  me^ins,  the  port  ft,  is  opened  suddenly,  and  the 

luid  is  allowed  to  enter  the  ufiosite  end  of  the  cylijider,  thereby 

"ug  the  piston  Ijack  again,  and  eonattrjuently  expelling  the 

L  which  was  container]  abtfve  the  piston;  this  fluid  escapes  by 

■ess  port  c,  which  is  now  in  ci>iumunication  ^vith  the  inlet 

ghfiyre  a.    A  hollow  zone  or  belt  is  cast  niund  the  cylinder, 

l-ms  the  outlet  for  the  fluid  which   jwurs   into  the  source- 

through  the  branch -pipe  d,   cast  in   one  piece   with   the 

cylinder.     By  fitting  a   moveable   false   bottom  or  end  t-o  the 

cyUnder,  so  aa  to  be  capalile  of  adjustment  by  an  external  screw 

r  other  movement,  the  uajiacity  of  the  cylinder  may  be  regulated 

>  the  greatest  nicety,  by  simply  screwing  or  setting  in  or  out  the 

Eitemal  faLse  bottom. 


THE  FOUNTAINS  OF  CONSTANTINOPLE* 

{C(tn€lit<led  from  page  S5*) 

I  the  Turkiah  capital  lies  at  thts  feet  of  such  an  extensive 
ountain  range  as  that  of  the  Hsemus,  there  is  no  other  city 
Europe  which  can  be  cojuiiamd  with  it  in  the  rich  and  abnn* 
at  supply  of  pure  and  heaJthful  water.  In  this  respect^  the 
at  meadow  of  Pacha  Dshairi  is  now  to  l>e  alluded  tc>.  It  is 
fttuated  one  hour's  distance  from  Ejub^  and  in  perforating  the 
'^floH  to  the  depth  of  only  a  few  feet,  abundant  springs  of  water 
I  found.  The  mountains  ai  Karamatli,  distant  six  miles  imm 
of  Adrianople,  furnish  also  great  quantities  of  water, 
I  haa  been  conducted  in  various  directions.  Tlie  heights  of 
tBt  of  St.  St-ephano^  likewise  abound  with  spring.  The 
er  of  the  two  latter  localities  paases  in  two  parallel  stone 
\  over  the  Aque<luct  of  Chavass  Kifii.  In  the  viohiity  of  the 
nople  gate  is  a  valley  towards  Ponte  Piccolo,  wh<.ifle  springs 
fcve  alw*  been  collected.  The  springs  of  the  two  hills  on  whicJi 
lie  th«  villages  of  Nifo?  and  Aipa,  near  the  slope  of  the  sea,  have 
also  been  gathered  up  and  led  to  the  metropolis.  The  springs  un 
the  hills  tit  Baluki  have  been  similarly  made  use  o^  and  show  the 
great  impul^se  which  the  laws  of  Mahomet  and  their  injunction  of 
deanlinesa  anil  copious  ablutions,  have  given  to  the  engineering 
works  of  the  Turkish  rapital;  and  thus  the  wrrangements  for 
supplying-  that  city  and  its  suburbs  with  water  may  be  reckoned 
amonifst  the  most  cf>mplete  and  interesting  of  any  of  the  towns 
l<»f  the  niinlem  Wi>rld.  From  a  very  accurate  computation  de<iuced 
nom  esfR'dal  tables,  it  apjieJirs  tluit  the  fifteen  »e|mi"ate  springs  or 
rattiujii  of  w:itA*rcourses  used  for  the  numerous  iv|ueduct«  and 
her  works  of  ConsUmtiunple,  yield  a  daily  supply  of  249  lulchs, 
livaUiii  U^  li2,^67,o:i-2  kilo^jframmes;  and  computing  the  popu- 
•  >,  the  daily  supply  for  each  person  amounts  to 

I  tiies^  or  alKiut  ,">  gallons. 

BquaiJy  eiurpriaing  is  the  number  of  fountains,  which  are  to  be 
met  with  «*>t  only  at  every  mosque,  but  in  every  part  of  the  city, 
Kid  amouutirif^  altogether  to  about  five  hundre^^L  The  founding 
^  a  well  is  ori«^  of  the  most  esteemetl  acts  of  Moslem  religious 
harity;  anil  if  the  nidana  of  one  individual  are  iusuflicieut  b> 
ect  8uoh  a  monument,  several  persons  combine  their  funds  and 

*  Aliridgt.Hl  from  %tm  'iUlg9uii»liM  HnnyUtitif/ 


erect  a  little  pavilion,  where  dervishes  distribute  fresh  water  to 
the  believers  at  all  hours  of  the  day.  It  is  upon  these  structures 
that  Turkish  architects  and  artists  employ  tht?ir  whole  talent  mxd 
ingenuity.  The  railings  are  most  skilfully  maitei  and  the  eohmius 
have  long  inscriptions  concerning  the  piety  aud  morals  of  the 
passers-by,  and  reminding  men  of  the  oenefaetiona  they  i^eoeive ' 
from  the  dews  of  heaven  and  the  sources  of  the  earth. 

The  richness  of  ornamentation  and  the  elegance  of  deaigri  of 
sr»me  of  theJie  buildings  are  suiprising,  in  which  qualities,  now - 
ever  J  the  ftnintain  of  Sultan  Achmet  III.  surpasses  all  others.  It 
stanJn  in  the  square  of  the  Seraglio,  in  the  ancient  Augusterca, 
and  comprises  a  reservoir,  a  fountain,  and  a  pavilion.  Its  ornn- 
ments  are  splendid  in  the  extreme,  and,  like  the  other  fountaint* 
of  Coustantmople,  it  consists  of  a  huge  mass  oi  masonry.  A 
oon'idor  runs  throughout  the  whole  interior  of  the  building,  *inil 
lends  to  the  towers  situatod  at  the  comera,  which  serve  lor  tlie 
distribution  of  the  water.  The  water  gushes  from  tlie  mouths  of 
several  cranes,  placed  symmetricallT  at  eacli  la^atle.  inscriptiout), 
apothegms  in  gilt  letters,  cartouches,  aral>esi[uesj  executeil  witJi 
much  splendoui'  upon  marble  and  lapis-lazuli,  give  to  the  build- 
ing, covered  thus  from  Uyp  to  lH>tt<im,  a  splendid  appearance, 
which  is  not  imjiairefi  by  a  critical  and  minute  examination.  A 
speciiil  inscription,  compckse*!  by  Sultan  Achmet  himsell*,  recon)» 
tne  founding  of  the  strui:1;iire. 

The  small  fountain  which  stands  near  Sta.  So]ihia,  appears  to 
be  of  the  same  epoch  as  that  of  the  SeiTiglio,  although  it  is  with- 
out any  inscription.  The  ornaments  present  all  the  Arabic  cha- 
racter of  the  monuments  of  Asia  Elinor, — a  style  preserved  up  to 
the  reign  of  Sultitn  Oamjtn  IIL,  who  employetl  Italwn  artists,  and 
even  sent  students  to  Italy  to  euJtivate  the  fine  arts.  At  that 
period,  however  (16HU-17:W),  Italian  architecture  had  already  lost 
its  purer  character,  and  the  tadte  for  puerile  and  trifling  om*-  j 
mentation  was  extended  thence  all  over  Europe,  Turkey  not 
excepteiL  If  we,  however,  examine  tlie  ornaments  of  Arabic 
structures,  we  tind  that  the  right  line  and  the  carcle  form  the 
basis  of  all  combiuation.  No  other  nation  has  ever  pushed  get»- 
metrical  eombination  so  far,  for  obtaining  forms  for  architectunU 
ornamentation.  The  necessity  imposed  upon  the  Mahomedaiis,  uf 
abstaining  from  aU  representation  of  men  and  animals^  has  imule 
their  art  pursue  a  path  to  which  other  nations  were  not  contincd. 
But  although  they  might  have  found  on  the  Byzantine  buildingM 
of  Constantinople,  a  numl>er  of  objects  bearing  on  the  principles 
and  practice  of  ancient  architecture,  yet  they  never  once  imitated 
the  ornaments  of  the  Greeks,  although  thev  took  their  patterns 
from  Byzantine  buildings  in  a  structural  pomt  of  view.  The  large 
Turkish  mosques,  albeit  some  of  them  are  almost  servile  imi tui- 
tions of  Stii.  bophia,  still  exhibit  ornaments  in  accordance  with 
the  principles  of  the  buildings  of  Brussa,  Siwas^  or  Korieh  in 
Asia  Minor. 

If  we  tiraw  geometrical  plans  from  all  these  combinations,  the 
parti culai*  complications  of  the  circular  arches  of  doora  and  nichea 
of  the  moscpiei*  vanish,  and  we  tind  that  a  very  small  niuuber 
of  fuiuliiniental  forma  and  polyhedrons  ia  suJRcient  for  the  eou^ 
struction  of  the  most  complex  vaults  of  arches.  A  very  genen^l 
ornament  of  the  monuments  of  Constantinople  is  that  composeil 
of  portions  of  a  pyramid  between  two  inclined  iilanes^  and  is 
formed  of  right  lines  and  planes,  and  seems  somewnat  an  imita- 
tion of  a  ainiihir  de\nce  of  the  ancients;  still,  it  is  not  to  be  met 
with  on  the  monuments  uf  either  Spain  or  Egj^t.  Thia  ornu- 
ment,  change*!  into  a  variety  of  forms,  is  the  governing  jirinciple 
of  the  capitals  of  the  Turkish  order,  as  prevailing  in  Constan- 
tinople and  Aaia  Minor.  These  forms,  appai-ently  so  bizarre,  can 
always  be  reduced,  aa  well  in  the  ground  plan  as  in  elevation,  to 
geometrie  forma  of  great  simplicity.  The  elegant  form  of  this 
ornament  arises  fnuu  a  certain  number  of  circles  of  different  dia- 
meter. Flowers,  as  omamenta  of  tbcfle  interlacements,  are  con- 
stantly to  be  met  with,  and  many  of  fantastic  shape  are  often 
commingled  with  the  forms  of  real  flowers,  as  the  tuMp,  pink,  and 
bindweed. 

The  cypress  is  an  ornament  much  used  on  Turkish  fountains 
and  tombs,  and  is  associated  with  the  rtdigious  and  mystic  con- 
ceptions of  the  Eastern  nations.  The  cypress,  even  in  the  earliest 
age.'4,  wafi  considered  as  a  flymb«.>l  of  the  mind,  as  its  obelisk -like 
shape,  rising  tjowanls  the  sky,  was  regarded  as  an  image  of  that 
di\nne  flame  wliich  animat-et»  humanity.  It  is  to  be  met  with  on 
the  oldest  monumenta  of  Perse^wlis  and  Bisutun,  its  alwo  on  the 
miniature  paintings  of  Persian  MSS.  The  cypress  is,  moreover, 
the  constituent  of  all  the  ornaments  on  Indian  ti^ues,  which  in 
Europe  are  erroneously  considered  and  termed  palm*.     These 
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to^etUed  palma  of  Indian  cftchmerefi  are,  m  fjict^  onljr  diversely 
eoloored  cjpresses,  wtiichf  however,  always  exhibit  the  pyramidal 
£oTiiL  Tlie  fotmtAin  of  3ta.  Sophia  affordB  some  aanLpUtB  of  this 
omaiiuait^ — at  tirst  the  straight  and  perpendicular  tree,  then  the 
■Mae  tree  with  a  sumewhat  bent  crown,  and  again  thia  tree  of 
the  grmTea  with  its  branches  intertwined  with  flowers  and  gtur- 
lanchL  Aa  floon  as  the  oriental  paintera  had  seized  the  idea  of 
euliveninff  the  dark  green  of  the  cypress  by  the  adilitiun  of 
flower%  they  soon  inrented  those  designs  which  we  ti^hjiire  on 
their  ttSBoes^  and  wiiich  have  not  been  changed  for  mnjiy  ceii- 
tnriefl. 

Although  the  richest  marbles  have  been  nsed  in  the  eonatruc- 
tioa  of  the  pnblic  buildings  at  Constantinople,  still  the  prevalent 
taste  of  the  Oriented  nations  for  vivid  coioiirs  was  not  mitiatitnl  by 
tills  variety  of  tint,  and  the  soulptnres  of  the  monomenta  of 
that  city  are  UlcewLse  painted  and  gilded.  It  is  to  be  regretted 
that  the  onsiom,  and  even  the  art  of  painting  and  gilding  stone  in 
a  pefinaiiaiil  maimer,  seems  to  be  lost  in  the  East,  and  at  the 
present  moment  the  Tarki^h  artists  are  satisfied  to  gild  maxble 
like  they  do  w<hhL  Some  still  follow  the  old  metho<l  of  soaking 
the  si*ine  carding  in  a  hot  solution  of  alum,  then  employ  the 
colour,  and  afu-r^rarda  lay  on  a  varnish  of  mastic  from  the  Island 
of  Chios-  It  in  further  to  be  observed,  that  the  Turks  are  very 
attentive  in  ch^^vriLng  f^ir  their  fountainB  the  most  picturesque 
spots^  as  exeiupUfi^  by  that  of  Sultan  Selim  on  the  Ik^phoms, 
which  commands  view:^  of  the  Castles  of  the  Dardanelles)  and  the 
surrounding  charming  Sf?euery. 


roof;  5,  landing  place;  6,  deeping-room  of  the  pestanratenre;  7, 

au  orchestra  for  music  and  dandug;  8,  gaUeries  of  the  stagv 
machinery;  9,  suapended  wings;  10,  hmding-plaoe;  11,  ward- 
robes; 1 2,  staircase  to  the  roof 

Of  these  spaces^  the  audieucje  of  a  full  house  wOl  cont^n,  in 
the  pit,  243  persons;  in  reserved  seats,  107;  in  the  ground-floor 
bj»xe«,  ICK);  in  the  first  tier  of  boxes,  16U;  second  tier,  170;  gal- 
lery, 400:  total  11  SO  persons. 

The  main  walln  of  the  building  were  mode  of  bricks.     The 
base,  the  o}>en  stairs,  aud  the  pronaos,  with  the  ©xoe|itJ>'"  "^ 
the  capitals  and  bases  of  the  t«>Uimna,  which  are  made  at  m 
<>f  Niuuur,  are  of  the  limestcme  from  the  quarries  near  K 
The  scidptmtis  of  the  main  i>eflLtneiit  were  made  of  the  iii 
fc'tone  from  St.  Petersburgh,  near   Martrich.      The   founi  i 
occasioned  much  expense  and  trouble,  as  a  plate  of  oak  had  to 
be  previously  laid  down. 


MEASUREilENT   OF   INACCESSIBLE   DISTANCES 
BY    INSPECTION, 

•  By  Alexa2<dkk  Auxkjk.* 


THE  NEW  THEATRE  AT  AIX-IJI-CHAPELLE* 

Hor-BAtJiiATH  CREKfiRf  Architect 

(Wiih  Engmmnt^j  Piate  XIX.) 

It  la  a  pemarkabte  observation,  that  those  buildings  of  larger 
structure  w^hich  are  destined  not  so  much  for  eouimon  use  and 
practical  purposes,  as  for  the  more  ethic  aims  of  Boeta]  life,  have 
considerably  Mien  off,  compared  with  what  they  were  some  f«w 
years  ago.  Architectural  activity  ht*s  nt4  deereiised;  on  tlie 
dootrary,  it  has  beci^me  more  extensive — the  sense  for  artistic 
forms  has  been  suecessivelv  developed  and  increasetl;  but  the 
scope  and  aim  of  the  building  art  has  changed,  and  witli  this 
other  demands  have  arisen,  and  other  UKxle^  and  kinds  of  con- 
struction have  become  neceaaarv,  out  of  which  (as  has  always 
been  the  case)  a  new  Mtjfk  of  arcLit^cture  will  ultimately  take  its 
rise. 

The  Theatre  of  Aix4a-€hapelle  was  built  in  the  years  1823-24; 
but  as  little  baa  l>een  publishai  as  Uj  this  chiss  of  buildings,  and 
as  an  important  enlargement  has  recently  been  made  to  it,  the 
following  details  will  perhaps  be  interesting.  Aix-la-Chai.ielle, 
renowned  for  its  minei'al  bath%  posaesaed  but  recently  a  small, 
badlynsonstructed  tlieatre,  being,  moreover,  inade<|uate  to  the 
increajsed  population  of  the  city.  Thus  arose  the  plan  earned  out 
by  the  architect,  and  subse^juently  enlarged,  as  remains  to  be 
stated.  The  simple  motives  for  adopting  this  style  anil  detail 
of  construction  will  be  best  imdei-stood  from  the  foOowing  par- 
ticulars. 

Fig.  1,  a  ground  plan  of  the  lower  story. — 1,  pronaos;  2,  vesti- 
bule; il,  money  ana  check  takers;  4,  second  vestibule;  /i,  stair- 
rtnpiH  to  the  orchestra  and  its  accessory  rcKjmR;  fJ,  dwelling  of  the 
reitftmteurs;  7,  kitchen^  communicating  by  a  staircrxi^  ^-ith  an 
anea  kitchen;  8,  refreshment  saloon;  9,  passage  to  the  ground- 
floor  bcixes;  10,  staircases  to  the  ditferent  boxes  and  to  the 
gallery;  11,  entrance;  12,  spaces  for  storing  the  properties;  13, 
entrances  to  the  pit;  1 4,  entrance  to  the  reserved  seats;  1 5,  ground- 
floor  boxes;  16,  reserved  seats;  17,  pit;  18,  orchestra;  19,  vaulte<i 
spMsea  providing  the  hypocansta  mr  warmiuff  the  interior;  20, 
Staircaaes  to  the  boxes  of  the  proscenium  and  the  roi>f;  21,  lateral 
portala,  which  are  opened  at  the  end  of  the  performance;  22, 
soenery;  23,  staircascH  to  the  wartirobes  and  the  galleries  for  the 
machinery;  24,  vestibule  for  the  scenery;  25,  dwelliugB  of  the 
steward;  26,  greennM^m;  27,  st^urs  leading  to  the  wardrobes;  28, 
wateni'loaets;  29,  a  brook,  which  poAseB  in  proximity  to  the 
theatre. 

Fig.  %  the  ground  plan  of  the  aeoond  story  and  gallerieB. — 
I,  pasBage;  2,  gidleriea;  3,  boxes  of  the  actors; %  staircaae  to  the 

*  From  thm  'Allfumeiod  BAuseitaof/ 


I  am  induced  to  forward  you  the  following  plan,  which  I  pro* 
posed  to  be  followed  in  large  fortifica^tions,  some  twenty-five 
ycjirs  ago  for  determiniug  with  little  more  than  inspection,  the 
distances  of  objects  on  the  horizontal  plane,  fnjm  any  fortified 
position  on  an  eminence.  The  principles  upon  which  my  plao 
was  adopted  are  of  course  fouml  in  geometry  aud  trigonometry, 
I  only  allude  to  their  adaptation  to  the  constniciion  of  tAbloi, 
necessary  to  be  calculated  ixnd  kept  in  each  battery  liar 
ins|»ection. 

Let  B,  be  the  position  of  a  gun  ou  an  eminence,  whose  hei||^ 
B  A,  above  the  level  of  the  sea  ia  known;  C,  the  position  of  .<i 
sldp  or  other  object  on  the  horizoat^U  til-Lue;  auppoiie  B  D  to  \ye 
drawn  parallel  to  A  C.  Lay  the  gun  by  the  line  of  metal  for 
the  object  at  C,  and  with  a  qiiatirant  detennine  the  angle  of 
depression  D  B  C,  whieh  ift-ill  lie  the  meaaure  of  BCA,  the 
alternate  angle.  Now  in  the  right-angle  triangle  A  B  C,  we  have 
tliree  quantities  given  to  find  all  the  rest.  Then  as  the  sine  of 
A  C  B,  is  to  A  B,  BO  is  radius  to  B  C,  the  inhcceaaible  distazio& 
Thus  we  obtain  a  common  formula,  namely,  the  height  of  the 
piece  above  the  horizontal  plane  vUvided  by  the  sine  of  the  angle 
of  depression  will  m  all  cases  give  the  distance  of  the  inaccessible 
object  from  the  gum 

Being  quartered  in  the  garison  of  Gibraltar  for  some  years, 
where  batteries  are  to  be  found  at  various  elevations  from  the 
horizontal  plane  to  the  rock  mortar,  which  is  about  1296  feet 
above  the  sea,  I  proposed  to  calculate  and  construct  tables  for 
every  battery  on  the  foregoing  data,  as  follows: — 

Take  a  card  in  the  form  of  a  rectangle,  and  on  the  top  hori- 
zontal line  place  all  the  angles  within  the  capabilities  of  the 
piece,  and  on  the  left  hand  vertical  side,  place  tlie  several  heighta 
i>f  the  batteries,  then  draw  cross  lines,  and  under  each  angle  4iiiil 
opposite  each  height,  insert  at  the  intersection  the  calcidated 
ranges.  Thus  when  you  lay  the  gmi  for  an  object,  and  tind  the 
angle  of  depres^tion,  all  that  is  necessary  to  do  is  to  look  down 
the  column  under  the  angle  found,  and  opposite  the  cofTesp>ond- 
tng  height  of  the  battery  already  known,  and  the  distance  will  ba 
fouDd  in  yards. 

*  From  tli«  'Sdaitific  Amtdaa.* 
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THE    COMMISSIONERS    OF    SEWERS    AND    THE 
GENERAL  BOARD  OF  HEALTH. 

SiE — In  the  fonner  article  on  the  abave  aiibject,  forwurded  by 
me,  which  appeared  at  page  125  of  your  last  month's  Number^ 
"impermeable,  in  the  laat  paragraph  but  two,  haa  been  printed 
"impemhable;"  thiia  giving  to  theaewera  of  the  Board  of  Health 
a  character  which  it  is  to  oe  feared  they  will  never  merit,  even 
in  the  lowest  acceptation  of  the  term; — and  in  the  last  pfljiigraph 
but  one,  ** empiric*'  h;is  been  printed  "enmereur/* 

As  you  have  now  favfHire<l  yoTir  scientific  readers  with  a  copy 
of  Mr*  Warii'fi  letter  to  the  Home  Secretary,  every  one  j&  much 
surpriaed  that  so  miserable  a  production  could  have  been  entei^ 
tained  at  all,  much  \eaa  acted  upon,  by  so  able  a  diplomatist  as  hia 
"lordship  of  the  Home  Office,  It  ia,  however,  not  given  to  poor 
humanity  to  be  perfect  in  all  branclxes, — it  is  one  thic^  to  be 
ert  at  diplomacv,  and  another  thing  to  be  quite  at  home  in 
era  and  cesspools. 
The  general  opinion  h^  that,  in  keeping  with  the  fashiijn  of  the 
there  is  some  secret  corrfjsr»oudence  or  B©ci*et  influence 
an  the  hig!i  contracting  parties,  as  the  few  contradictory 
ad  inconclusive  remarks  contained  in  Mr.  Ward's  letter  appear 
to  all  rejecting  men  to  be  utterly  insufficient  to  base  an  im- 
portiint  dedsioiii  upon;  and  especially  as  that  decision  conveyed  a 
flirect  cenaure,  if  not  an  insult,  to  the  Metropfditan  Oommis- 
*oneni  of  Sewers,  who  are  acting  under  a  specific  statute^  and 
[  their  services  gi-atuitously. 

Ward*s  letter  is  exchisively  confine*!  to   the   subject  of 
» drainage — not  by  any  means  the  most  important  or  the 
;  difficoilt  portion  of  the  general  system;  and  it  may  be  &irly 
ttcfitioned,  whether  the  reaaons,  as  stated  in  Mr.  WmxI's  letter, 
luch  influence  the  Metropolitsm  Commiasionera  of  Sewers  in 
eir  practice  of  house  drainage,  are  not  more  substantial  than 
1  reasons  which  are  given  in  favour  of  the  mode  adopted  by  the 
of  Health,  notwithstanding  the  evident  one-sidedness  of 
the  entire  dr>cument 

If  Mr.  Ward  be  at  all  qualified  to  act  as  umpire  in  these 
attcrs,  he  must  be  aware  that  there  are,  in  the  average  of  all 
wns»  quite  as  many,  if  not  a  greater  number,  of  front  areas  and 
ont  kitchens  to  drain  to  the  rear  under  the  houne  on  the  Board 
r  Health  system  of  back  drainage,  as  there  are  K^ck  area  dminaj^e 
>  be  brought  to  the  fn>ijt  under  the  house  on  the  system  usually 
ased  by  the  Metrf>i»olitan  Commissioners.  He  must  also  l)e 
e,  that  there  are  numerous  cases  of  sunk  stories  where  there 
'  no  back  areas  in  which  to  place  the  *•  tubular  HuVmain**  of 
rhich  he  speaks,  and  in  which  case  the  fiub-nmin  must  be  dug 
aoine  8  or  10  feet  into  the  ground  of  the  l>ack -gardens,  to  the 
matiifest  destruction  of  private  property,  and  the  gi^at  annoy- 
ance of  the  inhabitants.  But  it  is  aljsur^i  to  discuss  the  subject 
on  the  supposition  of  a  uniform  practice  in  every  variety  of  cir- 
CTunstance;  each  case  must  be  ti*eated  on  its  o^ti  peculiar  merits, 
after  a  careful  examination  on  the  ground.  This  mode  of  pro- 
ceeding, it  is  true,  will  Inquire  the  exercise  of  talent  and  skil!; 
and  the  only  plausible  re^ison  that  can  be  given  for  the  adoption 
of  the  stereotyped  process  is  tlie  want  of  talent  in  the  paities 
carrying  out  drainage  operations  upon  this  absurd  system.  Nor 
could  men  of  talent  oe  mnnd  who  would  submit  in  be  trammelled 
by  an  aV)tJurtl  miifoi-mity  of  practice,  where  the  circumstances  are 
conatantly  changing. 

It  is  somewhat  siugidar,  that  the  advocAte  of  the  Board  of 
Health  could  not  find  an  exxmiple  in  the  tlrainage  operations  of 
that  Board  to  hold  up  as  an  example  to  the  Commissioners,  but 
is  diiven  to  the  necessity  of  quoting  the  Commissioners  against 
themselvea>  The  Commissioners,  Mr.  Ward  states,  "have 
allowed  thirty-two  houses  to  be  drained  by  four  tubular  back 
drains,  which  act  perfectly  well,  quite  as  well  as  thirty-two 
separate  drains  could  act,  though  these  would  have  cost  eight 
limes  as  much;  and  they  [the  Board  of  Health]  ask  why  this 
eight-fold  cost  shouhl  l>e  imposed  upon  London  at  large  by  the 
very  same  authority  which  sjinctione*!  m  this  [Lambeth]  aquai^ 
the  combined  drainage,  whioh  is  fjund  to  work  well  r 

It  would  be  difficult  to  find  a  greater  num!)er  of  f^dhmes  in  so 
few  wonls  in  the  ln<3sest  jKJsaible  stiitemeuts  which  are  brought 
before  the  public  for  the  purposes  of  puffing  and  deception.  This 
statement  supjxkses  that  the  **four  tunular  back  drains*'  are  each 
equal  in  length  to  the  extent  of  the  thirty-two  houses, — that  the 
tliirty-two  8ep;irate  drains  from  the  houm?H  into  the  strect^dnun 
(which  U  c«>nsidered  the  invariable  practice  of  the  Commissioners), 
would  each  be  as  long  as  each  of  the  four  back  drains.     No 


account  is  taken  of  the  short  junction  drains  ftx>m  the  houses  to 
the  four  back  drains,  otherwise  it  is  probable  that  the  front 
drainage  into  an  existing  atreet  sewer,  or  one  necessary  to  be 
formed,  would  be  the  cheaper  mode  of  the  two.  It  also  supposes, 
that  the  Conunissioners  invariably  drain  only  one  house  l>y  one 
dnun»  alUiough  in  a  former  part  of  the  letter  it  is  stated  that  the 
Commissionera  forbid  "more  tlian  two  houses  being  relieved  by 
one  pipe-drain." 

In  arriving  at  a  conclusion,  however,  Mr.  Ward  does  not  con- 
sider it  necessary  to  recollect  hb  premises,  even  when  he  has  any, 
which  is  but  seldom.  Thirty-twct  drains  (which  should  be 
sixt^^n)  are  divided  by  four,  without  imy  reference  tfj  kngth, 
cafHicitpf  or  ejrpen^  and,  presto !  out  comes  an  **  eight-fold  cast,*' 
which  this  sapient  writer  fears  will  be  **  imposed  upon  London  at 
large ;*'  as  if  London  at  lar^  could  be  drained  advantageously  in 
the  same  manner  as  the  thurtv-two  houses  in  question. 

It  is  to  be  hoped  for  the  Iionour  of  the  professions,  that  Mr, 
Ward  is  neither  an  engineer  nor  an  arehitect,  nor  even  one  of  the 
more  advanced  pupils  of  the  Board  of  Health;  and  it  is  quite 
clear  that  his  epistle  should  not  be  disturberl  in  its  progress  to 
oblivion,  ha4l  it  not  been  treated  as  a  docimient  of  et>nsidemble 
importance  by  the  Home  Se(*retan%-^'ind  from  the  nature  of  our 
institutions,  the  Hoiue  Secretary  tor  the  time  being  possesses  thd 
power  of  doing  much  good  or  much  evil,  acoordin^y  as  he  takes 
the  advice  of  wise  men  or  of  fools. 

Considering  the  feilure  of  the  great  water  scheme,  and  the 
great  intemtent  scheme  propoawl  l»y  the  Boarri  of  Health,  or 
more  jifoperiy  by  Mr,  Cna^lwiok,  and  the  impediments  which 
these  foolish  projects  have  thi-own  into  the  way  of  legitimate 
nndertakinga;  considering,  also,  the  slow  progress  maiie  in  the 
drainage  operations  of  the  towns  imder  the  Board  of  Health,  and 
the  many  instances  of  failure  in  the  executed  works,  it  would  be 
difficult  at  the  present  moment  to  jwiut  to  a  case  which  more 
loudly  calls  for  a  searching  investigation  by  a  committee  of  the 
House  of  Commons,  or  by  a  scientific  commission,  than  the 
working  of  the  whole  operations  of  the  Board  of  Health. 


DRAINAGE   OF  THE  METROPOLIS. 

Rkpoht  to  the  Metrapaiitan  Commisjtionerg  of  Sewers  upon  the 
tSewat/e  Interrvptiim  and  Main  Drainage  of  the  Distrieti 
North  of  the  Thames . 

Gentlem&k — In  pursuance  of  the  resolution  of  your  General 
Committee  of  the  24th  May  last,  followed  by  an  onler  of  Court 
on  the  2nd  June,  associating  us  for  the  purpose  of  remodelling 
the  scheme  of  the  late  Mr.  Foi-ster  for  the  main  drainage  of 
Ij-ondon,  so  as  to  accord  with  the  views  of  the  Consulting 
Engineers  of  the  Commission,  we  have  now  the  honour  of  lading 
before  you  the  conclusions  at  which  we  have  arrived,  with  refer- 
ence to  the  dmtricta  north  of  the  Thames,  reserving  for  a  future 
Report  the  i-emaining  portion  of  the  main  southern  drainage, 
which  is  not  embraced  Ln  the  Reports  of  your  engineers  pre- 
sented in  October  hist. 

The  se Wei's  recommended  in  those  Reports,  forming  portions 
of  the  entire  scheme  for  the  main  tlrainage  of  London,  are 
designed  to  serve  the  double  purpose  of  drainage  and  inttTet^ption; 
for  they  wiU  not  only  drain  tne  districts  through  which  they 
fjass,  but  alao  intercept  the  sewage  of  those  distincts  from  its 
more  direct  coui-ne  towards  the  Thames,  turning  it  eastward 
until  it  can  be  discharged  into  that  river  at  a  more  convenient 
spot  lower  down.  Of  the  additiotial  sewers  proposed  in  the 
present  Report,  aome,  in  like  manner,  posses  that  double  char 
racter,  whilst  others  are  simply  "  intercepting  sewers,**  adding 
nothing  to  the  dmiajige  of  the  districts  they  pass  through,  but 
mtjrely  giving  a  direction  to  the  flow  of  the  sewage  which  they 
will  receive  from  the  dminage  sewers. 

The  scheme  proposed  by  Sir.  Forster  in  Jaimary  1851,  for  the 
drsdnage  of  the  districU  n«i>rth  of  the  Thames,  comprehended 
geuemlly  the  interireption  frum  that  river  of  the  sewage  of  most 
of  these  district'*.  It  also  coutemplate^d  some  provision  for  future 
increase  of  population  on  an  area  of  alxmt  thirty-nine  or  forty 
square  mOes,  But  it  pro\qded  neither  main  outli^t  lines  for  such 
districts  as  needed  them,  nur  tlie  means  of  interception  for  any 
district  beymd  the  area  named;  these  being  subjects,  as  shown 
by  his  Report  and  plan,  intended  to  be  dealt  with  by  him  at  a 
future  period. 

1^ 
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After  oareM  coimderation  of  the  necessities  of  varioua  districta, 
$0T  msjkj  of  which  the  mam  outlet  lines  are  deficient  m  cap&dty 
0r  are  entirely  wanting,  and  Iwjtu'ing  in  mind  the  rapiil  mcreitae 
I  of  the  population  over  the  very  k^  areii  not  inchuWl  in  Mr, 
I  Forater'a  plan,  it  appeared  to  ub  osaentiai,  that  in  com  pie  ting  our 
scheme,  all  these  more  ext4dntled  requlrementii  should  be  held  in 
one  general  view^  imd  should  he  ari^anged,  as  £eu-  aa  pntctiisiblej 
in  connection  with  the  plan  of  interception  of  sewage  from  the 
Thames.     This  course  we  have  adopted;    and  ac^jonlingly   we 
have  extended  our  scheme  over  an  area  of  about  lifty-niiit^  arjuare 
xnilesy  instead  of  confining  it  to  the  forty  square  miles  which  Mn 
f  Porster's  pkn  embraced.    Moreover,  we  propose  to  remler  the 
\  scheme  adequate  to  the  reqidrements  of  a  population  exceciling 
i  the  present  number  by  upwards  of  one-half.    Although  therefor*? 
our  estimate  mny  at  first  sight  appear  more  costly  than  that  of 
Mr*  Forater,  it  is  not  so  in  reality;  inasmuch  as  it  is  more  compre- 
hensive, embiticing  objects  for  wluch  his  scheme,  aa  propounded 
in   1851,  did  not  make  provision,  but  which   must  have  been 
I  provided  for  eventually,  with  a  correaj)onding  addition  to  hia 
I  estimate. 

The  area  included  bi  our  present  design  oompn^es  about  fifty- 
nine  aquare  miles,  which  we  have  sulnllvided  into  four  districta, 
to  be  dealt  with  according  to  their  varied  requirements,  so  as  to 
secure  for  each  of  tliem  the  particular  objects  sought  to  be 
accomplished. 

These  approxiixiate  firejis  are  as  follows: — L  Northern  high- 
leTel  area,  14;  2,  Middle-level  area,  IG;  3.  Low-level  area,  ITl; 
4  Western  division,  18:  total,  59- 1  square  miles.  The  lengths, 
fiizesy  and  inclinations  of  the  proposed  sewers,  hereinafter 
described,  are,  for  the  sake  of  brevity  and  convenience  of  refer- 
ence, given  m  a  tabulated  form  in  the  summaiy. 

L — Northern  High-Level  Area. 

This  district,  eompxiaing  about  8913  acres,  or  14  square  miles, 
is  bounded  on  the  north  by  a  wat^r-shed  line,  abtut  Hackney, 
Homerfcon,  Clanton,  Stamford-hill»  Highgate,  and  Hamptead; 
on  the  south,  by  the  Regenfs-pork,  C?amd  en-town,  Hollo  way, 
Dalston,  and  the  Victoria-park;  on  the  eaat^  by  the  River  Ijea  at 
Stratford;  and  on  the  west  by  the  Edge  ware-road  at  Kilburn. 

The  district  has  a  natural  valley  line,  defined  bv  the  Hackney- 
brook  open  sower^  which  runs  from  west  to  east  through  a  gre^vt 
portion  of  its  length.  The  surfece  fells  from  the  nortliem  edge 
with  considerable  incUnation,  and  from  the  southern  portion 
with  a  sen  tie  inclination  towards  thia  valley  line. 

At  the  present  time  this  area  is  suburban  in  character.  Its 
population  is  limited,  but  rapidly  increasing.  It  is  in  inmiediate 
wantj  for  the  genera!  extension  of  the  district  sewers^  of  main 
outfall  lines,  w4iioh  therefore  require  designing,  with  reference  to 
future  an  weO  iis  present  necessities. 

The  wants  of  this  distiict,  as  regards  both  arterial  drainflge 
and  interception,  have  been  proviifid  for  by  the  plan  of  J&, 
Bazalgette,  described  in  his  report  of  the  1st  October  1853,  for 
tlte  details  of  which  we  beg  to  refer  to  the  Bejiort  itself* 

IL — IdinDLE-LEVEI^  Arka. 

This  district,  comprisbig  about  10,260  acres,  or  about  sixteen 
square  miles,  is  bound etl  on  the  n^trth  by  the  southern  margin  of 
the  high-level  drainage  area,  Willatlcn-green  and  HarlewJen- 
green;  on  the  south  by  Bethnfli^green^  Old-street-road,  Lincoln's- 
inn-fields,  Piceajililly,  Hyde-pirk,  Oxford-HtrtM^t,  Notting-hill, 
Wormwood-scrubs,  and  Acton;  on  the  went,  by  Hanger-hill,  near 
Ealing;  and  on  the  east  by  tlie  Eiver  Lea,  at  Old  Ford,  near 
Stratlord* 

Of  this  area  the  largest  portion  is  closely  populated;  and  pro- 
bably its  jx>pulation  has  nearly  reached  its  maximum  density. 
Its  western  portion  is  suburban  in  character,  hut  is  rapidly  being 
covered  in  every  direction  with  human  dwellings.  Its  levels  are 
such  as  will  enable  the  sewiige  to  be  conveyed  by  gravitation  to 
the  level  of  Trinity  liigh  water,  beyond  the  eastern  extremity  of 
the  metropolis.  With  one  exoeption,t  its  mid<lle  and  eastern 
portions  are  provided  with  main  outfall  itoe^  Tvhich  will  l>e  found 
sulHcient  when  the  intercepting  lines  of  sewers  are  built  Its 
westeni  extremity  on  the  contrary,  is  in  want  of  adequate  main 
outMb.    We  propose  for  this  area  a  uiain  line  of  sewers,  which 

•  Mr.  Bualgcit«'i  Report,  referriid  to  ab<^ve,  ww  given  Id  the  Jowmal  for  November 
lUt,  p,  401. 

t  AUuMimi  In  h«ro  made  to  the  irjujt  of  «a  outfidJ  sewer,  for  flooil- watem  only,  mntiing 
I  dtu"  mmih  from  BethnJd'gre^n  to  tli6  ThKOiieiA,  Socb  »  »ew(*r  woulfl  Hkerv«  xlso  the 
pui7H>H;  of  a  diftrki  dniui^  aewtr.  llui  Uttnr,  indnxl,  would  b«  iM  priiucipfti 
ehAiuctef. 


shall  serve  for  the  drainage  of  the  distzict  itself  aa  weU  aa  fonn 
part  of  the  general  scheme  of  interception, 

TJie  sewer  will  ooinmence  at  Acton,  thence  proceed  in  an 
eJisterly  direction,  and  pass  under  the  North  and  South  Westeni 
Junction  Eailway,  by  the  side  of  the  Great  W^tem  Bail  way, 
and  under  the  West  London  Railway,  near  which  it  will  \uiyt^'t^j,r. 
the  Countei-s^  Creek  sewei%  it  mil  then  pn:>oeed  into  the  I 
road  at  Notting-hill^  and  continuing  along  that  road  t 
eester-road,  wilTjoiu  the  Efuaelugh  sewer.  Between  Acton  and 
the  Glouoeater-road,  it  will  fullilali  the  duties  of  a  district  sewer, 
receiving  b(*th  colhitend  sewers  imd  house  drains,  and  carrying 
off  all  tiie  flood  waters,  which  latter  will  at  this  point  be  *lis- 
chargenl  into  the  Hanelagh  sewer.  Eastw^ard  of  the  Ranelagh,  it 
will  become  solely  an  intercejiting  sewer,  and  will  proceed  by  the 
way  of  Oitford-street,  intercepting  the  King's  Scholars*  JPond 
sewer  at  Duke-atreet,  Growvenoi^sfiuai-e.  At  the  Begent- 
circus  it  will  Join  with  the  BegentrBtreet  sewer,  thence  it  wiH 
continue  along  Oxford-street,  New  Oxford^reet,  Hart'-street, 
King's-roatl,  Liqiiurpond-street^  and  Back-hill,  where  it  will 
intercept  the  Fleet  It  wiO  then  pn>ceed  along  ^^-street,  acrooi 
Clerken well-green,  and  St,  Jolm^s-square  to  Wildemeaa-row, 
thence  by  the  way  of  Old-street-road  and  New-inn-yard  to  High- 
street,  Shoreditch,  along  Churdi-street,  Bethnal-green-road,  and 
Green^treet  to  the  Regent's  Canal  (!>eneath  which  it  will  mas), 
along  Old  Foni-lane,  and  beneath  the  East  Indian  Dock  Badwaj^ 
near  Sir  George  Duckett^s  Canal,  at  which  point  a  junction  will 
be  elfected  wiui  the  northern  high-level  sewer,  with  which  it  will 
be  carried  over  tlie  liiver  Lea,  near  Old  Ford,  at  such  an  elevar 
tion  as  to  enable  it  tu  be  continued  eastward  to  Bai^king  Creek, 
and  at  that  point  to  discharge  into  the  Thames  at  high  ¥rHten 

Upon  its  course  it  receives  two  branches,  project^  with  the 
%"iew  of  intercepting  as  much  sewage  as  possible,  for  delivery  by 
gravitation  at  high  water.  The  first  branch  commences  at 
Curzon-street,  Piccadilly,  and  proceeds  by  the  way  of  Leiceirter- 
square,  Chandos-etreet,' Co  vent-garden,  and  Lincoln  Vinn-fields, 
and  joins  tlie  main  branch  at  King's- road,  Gra/s-inn-hme.  The 
second  branch  commences  at  Commercial-street,  Whitechapel, 
and  proceeds  by  Uld  Montague-street,  Buck's-row,  Devonshire- 
street  West,  beneath  the  Eastern  Counties  Bailway,  and  along 
West^treet,  to  a  junction  with  the  main  line  at  Green-streets, 

HI, — Low-Levkl  Area. 

This  district  comprises  about  7100  acres,  or  ll'l  sqnare  : 
It  is  bounded  on  the  north  by  the  lower  margin  of  the  n 
level  area;  on  the  south,  by  the  River  Thames;  on  the  east,1  ^ 
the  River  Lea;  and  on  tJie  west,  by  Kensington -cardens,  Bromp> 
Urn,  and  Chelsea  Hospital.  Its  levels  are  sncti,  that  a  lat^ 
portion  of  it  cannot  be  drained  by  gravitation,  except  at  low 
water;  the  aid  of  pumping  is  therefore  absolutely  essential,  in 
order  both  to  drain  it  effectually  and  intercept  its  sewage  from 
the  Thames, 

Like  the  central  portion  of  the  middle-level  disti-ict,  the  largcit 
portion  of  the  low-level  ai^a  is  densely  popidated,  and  little  ( 
inci^ase  in  population  can  be  anticipateid;  the  quantitv  of  »e 
to  be  provided  for  may  therefore  be  determined  witii  t*>le 
aocuracy.  With  one  exception,  about  Bromley  and  Bow 
Common^  this  district  is  sumciently  provided  with  nmin  out- 
fall lines,  some  of  w  hich  however  require  alteration  and  repair. 

The  line  propose<.l  for  the  interception  of  the  sewage  ot  this 
district,  commences  by  a  junction  with  the  Ranelagh  sewer  at 
Groavenor-row,  Queen's-rcid,  Chelsea.  It  passes  along  Queen- 
street  and  Belgrave-place,  to  a  junction  with  the  Tictoria-etreet 
sewer,  at  the  western  end  of  the  latter,  near  to  which  it  intercrpta 
the  King*s  Scholars'  Pond  sewer.  The  Victorisrstreet  sewer  then 
becomes  an  integral  portion  of  the  main  line  as  &r  aa  Parliament- 
street,  at  the  northern  end  of  which  the  sewer  leaves  the  Yictoria- 
atreet  sewer  (which  will  now  discharge  the  office  of  a  flood  outlet) 
and  is  oonlinue<l  by  l\lutehall  to  Clmring-cross,  where  it  receives 
the  ct>ntent8  of  the  Regent-street  and  Northumberland-street 
Bswei-s,  and  then  proceeds  by  the  Strand,  intercepting  the  ESssex- 
street  sewer  at  the  west  end  of  Easex-etreet.  It  then  passes  idong 
Fleet-street  to  New  Bridge-street,  where  it  intercepts  the  Fleet. 
It  then  crosses  New  Bridge-street,  passes  along  Crescent-plsoe 
under  houses  to  Shoemakei^row,  sdong  Great  and  little  Carter 
lanes,  CaTmon-atreet  West,  and  Cannon-street  to  King  William- 
street,  whei-e  it  intercepts  the  London-bridge  sewer;  thence  it 
proceeds  through  EaAtcheap^  Great  and  Little  Tower  streeta,  and 
Tower-hill,  to  the  Minories,  there  intercepting  the  Irongate 
aewer;  thenoe  by  Boyal   Mint-street,    Cable-street,  Back-MML 
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Brook-fltreet,  and  tmder  Che  London  and  Blackwall  Rail^vray, 
SU-pney  Station,  to  and  along  the  Commercial -road,  and 
ader  the  Regent's  Canal,  to  the  Limehons^  ToU-har,  at  which 
point,  turning  north warda  into  DeTon*a*lane,  under  the  East  and 
West  India  Dock  Railway,  and  along  the  Three  MJlb-lane,  it 
passes  under  the  River  Lea,  near  Three  Mills-bridge,  ixj  a  pump- 
mg-station  on  the  eastern  side  of  that  river,  near  Abbey  Mills- 
lane-  Hens  the  aerwage  will  be  lifted  to  the  high-level  sewers  by 
pumping. 

Tne  height  of  the  high-level  above  the  low-level  sewer  being 
'  out  35  feet,  we  consider  that  engines  of  alxjiit  ITtKVhorse  power 
oold  lie  provideti  for  this  jniiix»se. 

Near  to  the  Stepney  Railway  Station  at   Bnwk-street,   this 
■  wiD  have  a  flood  outlet  into  the  River  Thames,  at  such  a 
I  will  enable  the  whole  of  its  contents  to  be  diacharged  at 
'  water^  if  required  upon  emergencies 

There  are  two  brajiclies  connecte<]  with  this  line.    The  first 

_  aenoes  bv  a  junction  l^Hth  the  KJng^s  Schnlars'  Pond  Sewer 

;  Besborougii-street^  VaxixLjUl,  and  fwiane*?  along  Milibiuik  and 

kbut^oa  street,  to  a  junction  with  the  main  line  at  Parli^unent^ 

The  second  branch  oommenoes  at  FerrT-streei,  in  the  Isle  of 

^s,  and  passeia  along  ihe  East  Ferrv-rr»ad,  Preston  New-road, 
Bow-lane,  Catherine-street,  and  under  the  Liuieliouae-cut,  to  a 
juDction  with  tlve  main  line  at  Brick field-kine. 

llie  whole  of  the  fo ingoing  lines  rouv<.^rge  to  the  same  point  on 
the  eastern  aide  of  tht^  River  Lea;  the  two  high-level  aewers 
having  crossed  over,  and  the  lower  sewier  under  that  river.  The 
sewage  of  the  lower  sewer  having  been  lifted  to  the  nppor  Itn-el, 
the  sewage  of  all  three  will  proceed  by  three  pandlel  lines  in  a 
nearly  direct  course  to  the  Thames,  at  the  outlet  of  the  River 
Ro<iing,  or  Barking  Creek,  where  a  reservoir  wiU  have  to  be 
prrrvided,  and  means  adopted  for  discharging  the  accumtdated 
sewage  at  and  near  the  time  of  higli  water. 

The  reservoir  will  be  abotit  a  mile  and  a-half  in  length,  and 
about  70  foct  wide,  forming,  in  fact,  the  last  mile  and  a-half 
of  the  outlet  sewer,  enlarged  to  a  camcity  aufiicieiit  for  storing 
about  7,<>00,(KX'I  oibic  feet,  or  double  the  avi^nige  quantity  of 
sewage,  which,  with  an  iTupro%*ed  wat^r  supply,  would  be  pro- 
dticea  bv  the  profl[>ective  jirvpitlation  during  the  eight  hours  in 

Vich  the  reservoir  outlet  would  ha  cbwaJ,  We  assume,  that  it 
be  cr»nKidered  neeesfviry  t4.i  csiver  thia  reservoir,  and  we  have 
^Mttneil  it  with  that  view,  in  order  Ui  which  it  ha-s  l>een  i-efluced 
teilie  smallest  size  cnm|j.itibl©  with  etfectiug  thi^  prviposo<l  ol>ject* 

We  have  c<>nHid»^red  it  better  to  allow  a  pi  >rtinn  of  the  rainfall 
^ich  ^wrill  be  deliveri*d  hy  thesie  sewer«  t4:»  fl«»w  Into  the  river  on 
in  itccaaiona,*  at  all  times  of  tide,  rather  than  to  increase 
size  of  the  reservoir  to  such  ao  extent  that  the  enormous 
esq^ense  of  the  work  would  probably  prevent  its  being  covercii. 

lY. — Wbstkhn  District* 

The  area  designatf^d  as  the  Western  District  comprises  about 

dl,dOO  aonea,  or  eighteen  squai'e  miles.     It  is  iKiUoded  on  the 

by  the  western  end  of  the  middle-level  int*MXH^pting  sewer 

re  described;  on  the  south,  by  the  River  Thames;   on  ths 

by  the  western  limits  of  the  low-level  areji;  and  on  the  west, 

Han  well  and  Brentfnrfi.    The  general  levels  of  the  surface  ai"e 

,,  much  of  it  V»eing  but  slightly  above  high-wat«r  mai'k,  and 

;e  reiu!un«ler  rising  gratlufdly  to  its  northern  margin,  at  which 

i€  it  ranges  between  5^>  and  60  feet  above  Trinity  datum. 

Nearly  the   whole   of  the  area  may  at  present  be   termed 

burban  in  character;  there  bt?ing  hf>wever,  various  localities,  tm 

Ihftui,  Brentford,  Hammersmith,  &c.,  which  are  closely  built 

]M>pidatt!ii.     As  in  the  other  suburban  districts,  the 

1  J.  ij   is  rapiilly  iucreiu*»ing  upon   it,  and   outfall   Hues  of 

\s\t  iue  immecliateiy  refjuired  for  present  necessities,  as  well  as 

the  siil»*»iquent  extension  of  the  district  sewers^ 

This  district  extends  Ix'tween  six  and   tu^ven  miles  west  of 

Chelsea  Hosyutal,  the  most  eastern  portion  of  it  tieing  about  ten 

miles  from  the  River  Lea.     To  effect  the  interception  from  the 

ames  of  its  sewage,  by  means  analagous  to  those  propoBed  for 

h^  •""" -d  area  of  the  metropjlis,  would  involve,  (1)  the  lifting 

*^  into  the  main  low-level  sewer  before  described,  at  a 

.-.  :.  ..!  Chelsea;  (2)  the  oonveving  of  it  through  the  metropolis 

Chat  line  of  sewer  (which  wrjiild  have  to  be  conie«poncJingly 

creaaed  in  ^ize  through  iU  entire  length);  and  (3)  the  lifting  of 

it  a  second  time  near  the  Kiver  Lea  from  the  great  depth  to 

*  Tbflit*  wiCMamM  an  liuies  of  hmrj  »!■«  aui  exCMdii^  F*riki|w  tfWeolj-foar  4a^  in 
file  rear. 


which  it  would  by  that  time  have  falleii,  to  the  same  kvel  aa  the 
higher  and  gravitating  sewers. 

The  objections  to  such  a  course,  independently  of  its  immense 
cost  would  be  considerable,  and  are  such  as  have  induced  us  to 
recommend  for  the  Weatem  Di.9trict  the  adoption  of  a  system 
based  up<]»n  principles  entirely  different  from  those  which  are 
proposed  for  the  other  portions  of  the  metropolis* 

Whatever  difference  of  opinion  may  exist  as  to  the  commercial 
value  of  sewage  water,  and  the  coat  of  its  conversion  into  dry 
manure,  we  believe  that  experiments  already  made  tend  to 
denionstnite  the  practicabUitv,  not  only  of  abstracting  from  the 
water  all  that  is  noxions  or  deleterious,  but  also  of  effecting  this 
in  offensively,  by  works  phjperly  iv  instructed. 

The  cost,  though  considerable,  of  cstablisliing  and  maintaining 
the  works  for  thus  purifying  the  sewage  water  of  the  entire 
district,  and  then  discharging  it  into  the  Thames  within  the 
limits  of  the  district  itself,  would,  we  are  satisfied,  after  a  careful 
comparison  of  the  probable  expense,  both  original  and  annual,  of 
the  two  proeesses  respectively,  be  less  than  that  of  cany  in  g  the 
sewage  to  Barking  Creek.  Upon  tlie  score  therefore  of  economy 
alone,  even  if  no  other  reason  existed,  we  would  recommend  the 
former  in  preference  to  the  latter  pr^>cess,  irrespectively  of  any 
chance  of  profits  from  the  manufacture  and  sale  of  the  manure. 
It  may  fidrly,  however,  be  anticipated,  that  means  will  be  shortly 
developeii  k>r  effecting  the  purificatii>n  of  the  sewage  watt^ra 
without  annual  cost  to  the  C^mimission,  and  that  at  a  future  d?iy 
tbiH  may  be  made  a  source  of  revenue  to  the  rate^iayers.  The 
matter  Las  l>t?im  reft^rred  by  your  honoumble  Commission  to,  and 
is  now  under  the  consideration  of,  a  gentleman  eminently  qualified 
by  his  knowledge  and  experience  to  pronounce  an  opinion  upon 
the  subject. 

In  aceorthuice  with  the  views  above  set  forth,  our  plans  for  the 
intei-ception  and  main  di-aiiiage  of  tlie  Western  District  are 
designed.  The  system  we  propose  comprehends  two  large  outMl 
lines  of  sewers  for  the  dminage  of  their  respective  areas,  each 
with  a  subsidiary  brancli,  and  all  Of»n verging  tt*  a  point,  at  which 
sewage  manure  workn  are  proposed  to  be  established,  on  the  banks 
of  the  Thames,  at  the  m*juth  of  the  Kensington  Canal.  The 
main  lines  will  receive  the  whole  of  tlie  sewage  and  di-ainage  of 
the  sub-districts  through  which  they  pass,  and  serve  as  intercept- 
ing linei^  for  conveying  the  sewage  of  the  entii^  Western  District 
to  the  purifying  works. 

The  first  of  these  lines  is  the  Acton  line,  with  a  branch  from 
Chelsea  J  the  seoctud,  the  Brentford  line,  with  a  branch  from 
Pulliam. 

L — Acton  Line. 
Til  is  line  commences  near  Acton,  in  the  Uxbridge*road  along 
which  it  passes  to  a  junction  with  the  Counters*  Creek  sewer  at 
Ro>7d-oreBent.  From  that  point  it  is  pnir  posed  to  reconstruct 
tiie  *  Vnmters'  Creek  sewer,  enlarging  and  deef^ening  it,  and  to 
cc^otiuue  it  as  a  new  and  independent  outMl  into  the  Thamesi 
near  the  Kensington  CanaL 

OiHma  Branch. 
The  Chelsea  Branch  oommencea  at  Smith -street,  and  passes 
along  the  King's-rtKid,  Cheyne-walk,  and  Lindley-row  to  a  junc- 
tion with  the  Acti>n  Line  at  Gunter's-grove,  Kingfs-road. 

11. — Brextford  Likr 
The  Brentfoi"d  line  commences  at  the  River  Bi-ent,  near  tlie 
bridge,  and  proci?eds  ahtng  the  High-street  of  the  town,  the 
Brentfonl-i-oad,  and  Tuiti ham-green,  where  it  affords  an  out£fkJl 
for  the  Cilia  wick  drainage;  then  along  King-street,  Hammersmith, 
to  a  pdut  near  Broctk-green,  where,  tunung  southward  through 
private  grounds  into  the  North  End-roa<l,  it  passes  on  to  Walham- 

f^en;  tlienoe  it  prrnjeeds  along  the  Ful ham-road,  down  Sand's 
nddane,  and  across  Marsh-land  to  the  Thames,  on  the  south 
aide  of  the  Kensington  Camd.  This  line  of  sewer  is  pro- 
vided with  auxiliai-y  flLwid  outlets  at  Brentford  and  Stamlonl- 
brook. 

Fidham    Branch. 
The  Fulham  Branch  of  the  Brentford-line  cf»mmences  at  Fid- 
ham-bridge,  and  passes  along  Bridge-«treet,  Church-street,  and 
King's-rt»ml,  to  Parson's-greeji,  and  thence  to  a  junction  with  the 
Brenttbnl-line  at  Srind's  Euddane. 

The  outlets  for  the  main  lines  of  the  Western  Division  are  at 
such  levels  as  to  admit  the  discharge  of  flood  waters  at  h,'df  tide. 
The  lift,  therefore,  requii-ed  for  the  sewage  water  wdJ  be  only 
that  necessary  for  raising  it  into  the  depositing  reservoirs;  and 
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the  aubfiequeut  discharge  of  the  purified  water  can  then  be 
efiTected  at  any  level  of  tide.  The  inverts  of  these  sewers  are 
about  18  feet  below  Trinity  high-water  mark,  and  we  consider 
that  engines  of  about  0<IK)  liorse-pciwer  should  be  pi-ovided* 

A  junetiou  will  be  effected  between  tlie  two  maiu  line^  by  a 
ahort  length  of  sewer,  to  convey  the  sewage  to  the  purifying 
works. 

The  marsh  lands  on  the  banks  of  the  Thames,  near  the  mouth 
of,  and  on  the  southern  aide  of,  the  Kensington  Canal,  appear 
peculiarly  elimble  for  the  establishment  of  Sewages  Manure 
Works.  The  land  itself  in  of  inferior  value,  and  there  are  but 
few  liabitationi*  in  ita  vicinity;  while  its  proximity  to  the  Thames, 
to  the  Canal,  and  t<>  the  We«t  London  Railway,  would  alford 
great  facilities  W^th  for  bringing  materials  for  the  process  of 
deodorisation,  purilicjition,  &c.,  and  for  the  economical  transit  to 
the  m&rketa  of  the  manure  when  manufactuFed. 

The  scheme  here  proposed  for  the  main  drainage  of  the 
Western  Division  is  the  best  which,  under  present  circumstanctss, 
it  is  in  our  power  to  offer.  But  when  the  result  of  tlie  inquiry 
now  pending  resjiecting  the  pnu^tioibility  of  effectually  dealing 
with  the  contents  of  sewers  in  the  Metropolis  shall  be  ascei-taiueci, 
some  considerable  m*>dLlication  of  this  portion  of  the  main  drain- 
age scheme  may  possibly  become  advisable. 

Estimate. 

Our  estimate  for  the  whole  of  the  foregoing  works  upon  the 
tiorthem  side  of  the  Thames  is  as  follows:^ 

Northern  high  level  gravitating  sewer  and  bnuicbes 

aa  given  in  Report  of  Mr*  Bazalgette  .         .         .  £271,200 
Middle  level  gravitating  sewer  and  bnuichea,  iadud- 

ingknd       ........     238,000 

Main  low  level  line  and  branches^  including  l&od       .     162,400 
Extension  of  high  level,  middle  levels  axid  low  level 
aewera  to  Barkings  inclyding  reaervoira,  tidal  gates, 

purchase  of  land,  Ac. 453^^00 

Pumpmg  engines,  puinp»^  engine  houaes,  &c.  .         .     130,000 
Weatein  DivLaion,  including  Acton  Line  and  branch, 
Brentford  Line  and  blanch,  land,  &c.   .        .        .123,000 


Total 


£1.378,190 


In  our  Report  upon  the  scheme  of  the  great  London  Drainage 
Company  (May  1853),  we  drew  attention  to  tho&e  conditions  and 
requirement  which  should  aid  in  detenmning  the  capacitiea  of 
aewera  having  for  their  object  the  interception  of  the  aewage  fi^m 
the  Thames,  We  expreasBed  an  opinion  that  they  should  be 
adapted  not  only  to  the  present,  but  to  the  future  wanta  of  a 
rapidly  iutrrejisitig  (x>puLition,  and  that  they  should  be  calculated 
to  carry  off  during  a  period  of  aix  hours  one  half  of  the  daily 
sewage  dischai^ecL 

An  examination  of  the  recent  CenBiis  Tables  leads  ub  to  the 
conduaion  that^  from  the  manner  in  which  the  lines  of  streets 
and  buUdinga  arf  now  laid  out  in  the  aubuibs,  from  the  roadji 
being  wider,  and  Irom  there  being  in  moat  csaaes  yarda,  gardena, 
or  aquiirea  attached  to  the  houaes,  the  average  density  of  the 
population  of  those  dintricta,  when  at  ita  maximum,  will  not 
exceed  30^(>0f>  inhabitants  per  square  mile.  Our  calcidations  of 
the  increase  of  sewage  t^)  be  deUi^ered  in  future  years  are  framed 
upon  this  aasumptioii,  and  in  anticipation  of  an  improved  water 
aupply  equal  to  five  cubic  feet  per  head  jjer  diem. 

To  render  complete  the  interception  from  the  Thames  of  the 
London  sewage,  some  provision  shrjuld  be  made  for  carrying  off 
a  oei-tain  amount  of  additional  flow  from  the  aewera  during  raina. 
The  w:x«hingH  and  scourings  from  the  etreets,  houses^  and  aewers, 
-inring  the  iirst  hours  of  raiii^  bemg  extremely  filthy,  we  consider 
that  if  provision  be  matle  for  carrying  off  a  depth  of  0*2.5  inches 
of  mill,  iailing  equally  in  24  hours,  or  0  0104  inches  per  hour, 
without  making  deduction  for  loss  by  absorption  or  evaporation, 
and  in  a^ldition  t^j  the  maximum  flow  of  sewage  alreaily  calcn- 
lated  upon,  the  object  will  be  authciendy  realised. 

The  abr)ve  conclusiona  wiU  aflbrd  sufficient  explanation  of 
the  data  upon  which  the  sizes  of  our  inteiTepting  aewera 
are  calculated 

The  northern  high  level  gravitating  sewer,  reported  upon 
reoently  by  Air.  Bazalgette,  being  intended  for  an  intercepting 
sewer,  and  at  the  same  time  an  a  main  dimnage  outfall  capable  of 
performing  all  the  functicms  of  such  a  newer  for  the  district 
through  which  it  passes,  baa  been  calculated  to  carry  otf  all  the 
aewB^  aa  well  aa  zdl  the  rain,  including  storm  waters,  likely  to 
pass  mto  it  from  the  area  drained  by  it 


The  middle  level  gravitating  sewer,  and  the  low  level  aewer, 
are  caJculated  to  cany  off  the  maximum  flow  of  sewage  likelj  to 
accrue  from  the  present  or  prospective  prjpulation  upon  the  areas 
draining  intt*  them»  aa  wefl  aa  a  rainfall  running  off  equal  to  a 
deptli  of  011 104  inches  per  hour.  But  they  will  not  carry  off 
extraorciinary  storm  watei-s,  with  the  exception  of  the  weatem 
portion  of  the  middle  level  sewer,  which  will,  as  we  have 
oefore  state*!,  discharge  the  flood  waters  received  by  it  into  the 
Eanelagh  sewer. 

The  whole  of  the  sewera  designed  for  the  Western  Division 
beiujtf  intended,  in  conjnnctioQ  with  the  flood  outlets,  to  net 
as  district  as  well  as  intercepting  aewera,  are  calculated  to  carry 
off  the  prospective  maximum  flow  of  sewage  as  well  aa  all  the 
rainfiill,  inelu<ling  storm  waters,  which  they  will  have  to  receive* 

The  sewers  from  the  River  Lea  to  Barking  are  intended  to 
convey  the  maximum  flow  of  prospective  sewage,  and  a  rain&ll 
running  off  equid  to  a  depth  of  013104  inches  per  hour,  over  the 
whole  arei4  dnuned  by  the  northern,  middle  level,  and  low  level 
sewers. 

In  those  cases  where  the  main  lines  are  not  calculated  to 
receive  storm  waters,  the  latter  will  be  carried  off  either  by 
existing,  or  by  new  flood  outleta. 

In  detennining  the  route  of  the  sewers,  we  have  almost 
entirely  kept  to  the  lines  of  public  thoroughfares,  and  where  it 
has  been  impracticable  to  avoid  deviating  from  them,  we  have 
selected,  as  lar  as  possible,  such  routes  aa  will  involve  the  leaat 
outlay  for  compensation  to  the  owners  of  property. 

With  respect  to  the  line  of  low  level  sewer,  it  is  desirable  that 
it  should  be  constructed  tm  near  tlie  Thames  aa  practicable^  both 
to  avoid  the  public  inconvenience,  which  to  some  extent  must 
ensue  during  the  construction  of  the  sewer  along  streets  of  crowded 
traMc^  and  to  intercept  the  sewage  at  points  close  to  the  exiating 
sewer  outlets:  indeed,  had  it  not  been  for  the  much  greater 
cost  and  engineering  difficulties  involved,  the  reasons  here  stated 
would  have  tnduceci  ua  to  reoommend  that  the  p<^rtion  of  the  low 
level  sewer,  between  Hungerford  and  I-rondon  Bridge,  should  be 
constructed  on  the  very  margin  of  the  Thames,  instead  of  being 
carried,  as  we  actmdly  propose,  along  the  line  of  the  Strand,  &c 
If,  however^  the  long  contemplateti  embankment  of  the  Thames 
between  Westminster  and  London  Bridges,  which  again  oocnpiea 
public  attention,  should  be  carried  out,  much  of  the  coat  and 
difficulty  of  a  river  line  of  sewer  would  be  obviated,  and  the  in- 
tercepting sewer  udght  be  most  fulvantageously  ctmstructed  in 
conjunction  -with  the  embankment  between  Hungerford  and 
Lond(m  Bridges. 

It  has  been  with  ua  an  object,  as  fiu*  as  practicable,  to  aao^ 
to  the  whole  of  the  sewera  such  rates  of  inclination  aa  woula^ 
with  their  other  conditions,  insure  an  uniform  \^elocity  of  flow 
thn>ugh  them,  suflicient  to  make  them  self-^ileansing.  But  the 
importance  of  intercepting  and  delivering  by  gravitation  at  high 
water  as  much  sewage  aa  posaible  at  Barking,  so  aa  to  perfect  above 
that  point  the  interception  from  the  river  of  the  sewage,  has 
necessitated  the  reduction  of  the  gradients  of  the  sewers  to  the 
minimum,  and  has,  with  other  considerations  of  equal  importance, 
necessitated,  in  some  exctjptional  cases,  the  reduction  of  the 
inclinations  below  those  which  we  would  otherwise  wish.  Bat 
the  sewers  are,  in  all  such  instfinces,  arranged  so  aa  to  admit  of 
their  being  cleansed  by  flushing  from  existing  and  avmilablfi 
heads  of  water. 

The  aim  of  a  system  of  interception  is  to  discharge  the 
sewage  of  the  metropolis  into  the  river,  at  such  a  point,  and  at 
such  level  of  the  tide,  as  will  prevent  its  return  with  the  flood 
tide  to  the  inhabiteil  pjirts  of  the  town. 

The  experiments  matie  by  the  late  Mr.  F,  Forster  show,  that 
in  order  to  effect  this  object-,  it  is  necessary  to  discharge  at  as 
remote  a  point  as  Barking  Creek,  and  at  about  high  water.  We 
would  here  observe,  thai  the  delivery  of  the  aewage  at  high 
water  into  the  river  at  mij  point,  is  equivalent  to  ita  diacharge  at 
low  water  at  a  point  tw^elve  miles  lower  down  the  river;  therefore 
the  construction  of  twelve  miles  of  sewera  ia  saved  by  disdiai^gisg 
the  aewage  at  high,  instead  of  at  low  water. 

We  have  ali^-ady  adverted  to  the  question  of  effectually 
purifying  sewage  water  without  creating  a  nuisance  at  the  spot 
where  the  works  ai*e  carried  on;  and  we  may  express  a  hope, 
that  the  time  is  not  far  distant,  when  the  manu Picture  of  aewMt 
manure  may  become  a  remunerative  undertaking*  Should  thia 
anticipation  be  realised,  then  a  new  consideration,  and  ooDie 
seriously  affecting  the  scheme  now  proposed,  immediately  ariaea; 
n&melyi  whether  it  would  not  then  be  advisable,  on  the  score  of 
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teOIWOiy,  to  modifj  coiuiderably  the  designs  here  presented  for 
the  middle  juhI  low  level  sewers,  and  U)  abandon  tne  chief  por- 
tion  of  the  line  between  the  Lea  and  Barkini^  Creek,  ana  to 
Qstabliah  At  suitable  spot.^  work^  far  the  piinliciition  of  the  sewage 
wftter^  and  for  the  manufacture  of  solid  manure. 

On  the  other  hand^  delay  is  objectionable.  Independently  of 
interception,  the  main  drainage  of  Ix»ndt»n  should  oe  no  longer 
poa^)oo<id.  And  aAsuniiug  that  the  system  of  interception  must 
oe  carried  out,  so  rapidly  are  the  suburban  becoming  urban  dia- 
triiCtB,  that  the  difficulty  and  expense  consequent  upon  executing 
anchawork  yearly  increases:  indeed,  since  1851»  when  Mr,  F* 
Tonter  prepared  his  scheme^  oonaiderable  portions  i>f  private 
through  which  his  sewers  were  intended  to  pass,  and 
rere  tlien  unbuilt  upon,  are  now  closely  covered  with 
IkouaeA  and  buildings. 

In  conclusion,  we  beg  to  erprees  our  belief  that  the  plan  we 
now  hare  the  honour  of  submitting  to  you  wlQ  be  found  to  fullil, 
as  fiir  aa  practicable,  the  manifold  an^  various  requirementii  of 
the  large  area  and  population  dealt  with.  But  Ibe  necessity  of 
oodiaidering  the  question  in  relation  to  the  existing  as  well  as  to 

Summary  of  the  Northern  Seu 


the  future  population;  to  tlie  wants  of  districts  already  densely 
iuhabit^d,  a^  well  as  of  those  which  are  at  present  Buburban;  t«> 
the  relief  required  to  be  provide*!  by  new  outlet  lines  of  sewers, 
in  addition  to  those  now  in  existence;  to  tidal  levels;  to  the 
existing  mass  of  sewers;  to  the  navigation  of  tidal  channels;  and 
to  the  iixed  and  varied  levels  of  railways  and  roads;  together  with 
the  present  imccrtfiin  value  of  sewage  water, — -renders  difficult 
the  production  of  a  scheme  which  shall  perfectly  answer  its 
purpoBe  in  all  respocts,  and  be  economical  in  first  oost|  as  well  oa 
m  the  charges  for  maintenance.  In  prejmring  this  acheme,  we 
have  pleasure  in  acknowledging  the  information  and  asaistaoce 
we  have  receiveil  fn.»m  the  various  officenj  of  Uie  Commission 
thix)ughout  our  investigations. 

J.  W.  Baealoette, 
EtigmiO'  to  the  Mttropoliian  CotaniUtion  of  Sevxrt. 

William  Haywood, 
Sn^inter  to  tht  City  Commi49ion  of  Sewert, 

Ort«k-ttrt^,  ^ho,  Jim.  21jU,  1854. 
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Beport  qf  Sir  WiLLtAK  CuBrrr  on  the  Report  of  Messrs. 
Bazaioette  and  Hatwdod,  on  the  lAnes  of  Arterial  Inter- 
eepiing  Drains  on  the  North  tide  of  the  River  Thame*, 

Qeixtlxmsx — It  now  becomes  my  dutj  once  more  to  report  to 
I  the  Beport  of  the  EDgineers  of  the  Metropolitfua  aud  City 
era  Oomm^iflaionerB  respectively;  and  in  the  performancje  of 
I  duty,  I  have  to  lament  the  abseuft;  from  Engiimd  of  Robert 
pheoBon,  Eaq.,  my  collea^e  in  this  matter,  whose  world-wide 
utation  as  a  civil  enjojineer,  could  I  but  have  been  favoiu^ 
li  his  co-operation  in  drawing  np  this  Report,  would  have  added 
much  weight  to  the  opLniona  I  have  ventured  to  express. 

The  Iitij[K>rt  now  under  consideration  comprises  the  whole 
system  of  the  main  arterial  and  intercepting  drains  on  the  north 
nde  of  the  Thames,  extending  from  Brentford  on  the  west  to 
Barkmg  Creek  on  the  east,— a  distance,  in  a  direct  line,  of  six- 
teen iiiiles  or  thei^abouts.  For  the  greater  portion  of  this 
ciLitftDcey  the  sewage  of  the  Metroftolm  ou  that  side  the  Tliames  ia 
pfoposed  to  be  divert^  fi'om  or  rendereil  innoxiouB  in  that  river 
at  ill  times,  when  not  moi^  than  one  quarter  of  an  inch  «jf  rain 
hUa  upon  the  entire  diBtrict  (comprising  about  37H,C>iK>  acres)  in 
1  hooni.  When  more  than  that  depth  falls,  which  may  be  on 
i  avemge  ^4  days  in  the  year,  the  dilution  of  the  sewage  will  be 
^  greftt^  and  the  scouring  etTect  o]»4>n  the  sewers  so  useful,  that 
Uie  qttanttty  passing  off  into  the  river  by  the  oveT^aw  or  escape 
^Yes  will  not  sensibly  or  injuricjnHly  atfect  its  purity.  It  would 
be  quite  imposaible  by  any  known  means  at  aU  times  to  divert  ail 


the  sewage  and  surfisMse  dirt  of  the  Metropolis  from  the  Thames 
— a  near  approximation  only  can  be  made  to  that  object* 

The  districts  of  the  Metropolitan  Sewers  Commiasioners 
alnjaily  reported  upon,  and  the  ooet  estimated  by  Mr,  Ba2algette, 
the  Commissioners*  Engineer  (which  Repirta  were  afterwards 
examined  and  reported  upon  by  Mr.  Stephen  Hon  and  myself,  as 
Consulting  Eugineei*a),  iivere,  first:  the  Northern  or  Hackney 
Brook  Distinct;'  the  cont  of  a  liigh-level  intercepting  sewer  for 
which  waa  estimated  by  Mr,  Ba^gette  at  271»290^  The  plans 
and  details  were  much  approved  by  Mr.  Stephenson  fuid  myself, 
at  an  amended  estimate  of  300,000^  Secondly :  the  Surrey  and 
Kent  Districts,  from  Battersen  Fielda,  near  the  River  Wandle,  fco 
the  Ravenaboiime  River  or  Deptfl^pi  Creek.  This  comprised, 
first,  a  high-level  intei-oepting  arterial  drain  to  take  oti'  all  the 
rainikll  north  of  the  watershed  between  the  Rivers  Wandle  and 
Ravensbounje,  and  to  deliver  the  same  into  the  Thames  at 
Deptfonl  Creek  alxive  high- water  levels  and  thus  preserve  all  the 
sou  them  margin  of  the  river  from  Battersea  to  Deptford  from 
being  fl*joded  liy  storm  waters;  and,  secondly,  a  low  level  inter- 
cepting arterial  dnuii  between  the  high-level  dmin  and  the  river, 
to  take  off  both  the  rain  water  and  tlie  sewage  from  the  insidated 
strip  of  land  above  mentioned.  The  contents  of  this  would 
f!ither  have  to  be  pumtKid  up,  deodorised,  and  delivered  into 
Deptfonl  Creek,  or  to  be  conveyed  by  an  extensive  drain  or 
tunnel  parsing  tlirough  or  near  to  Greenwich  and  Woolwich,  and 
receiving  the  sewage  of  that  diatrict,  into  Plnmstead  Marshes, 
where  it  would  be  delivered  into  the  river  (either  by  pumping  or 
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alternative  reservaira)  opposite  to  the  month  of  Barking  Creek^ — 
the  outlet  of  fill  the  high  and  low  level  interoepting  tb'ains  on 
the  north  of  th«  Thames  (^-ith  the  exception  of  the  Western 
District,  the  proiluce  of  which  it  b  proposed  to  deodoriBe  and 
mm  into  the  Thames  at  or  near  the  jiinL^tinn  of  the  Kensington 
Canal  therewith;  divested  of  its  impurities  in  the  first  insitAnoe, 
and  taking  the  chance  of  obtaining  any  return  by  the  manu^Klm^ 
of  sewage  nmnure). 

Reverting  again  to  the  Reports  of  Messrs.  Bazalgette  and  Hay- 
wood on  the  interception  or  deodorising  drainage  north  of  the 
Tliamed,  I  can  most  unhesitatingly  state — after  a  very  careful 
examiiiatiou  of  the  reports  and  plans^  and  the  elaborate  set  of 
sections  and  details  which  they  ha\^e  produced,  together  with  the 
estimates  founded  thereon — that  the  whole  are  worthy  of  every 
attention,  as  regai-ds  tlie  capacities  and  inchnations  of  the  variouB 
intercepting  drains  in  relation  to  the  quantities  of  water  they  have 
to  carry  ana  discharge. 

Nevertheless,  as  works  of  this  kind,  from  a  variety  of  circum- 
stances which  c*m  form  no  items  in  an  estimate,  are  seldom  or 
never  c«'>m|)ltited  within  even  the  most  elaborate  caltiulations  that 
an  Engineer  is  justiflieii  in  nmking,  I  feel  bound  to  state  that^ 
although  T  fully  agree  with  aud  higlily  approve  the  estimate  of 
quantities  and  probable  c<:)sl4i  given  in  tlie  Reportv'}  now  under 
consideration,  L  do  not  think,  even  if  the  funds  were  at  once 
obtainable,  that  the  whole  would  or  ojuld  be  can-ied  into  efTect 
for  the  sums  stated  by  the  Engineers;  and  no  blame  would  attach 
to  them  on  that  accoimt;  for  there  is  so  much  disagreement 
Itetween  the  fairest  estimates  and  the  ultimate  cost  of  public 
workn  of  this  peculiar  nature — so  many  unforeseen  items  arLsei — 
so  many  ineoncei\^able  claims  for  damages  and  compentwition  are 
pref«>rre<l,  Iwth  by  public  and  private  individuala,  that  it  is 
totjiliy  imposwible  for  the  Engineer  of  an  immense  undertaking 
of  this  kind  t<j  know  and  eleiirly  foresee  all  theiie  coutiugencies 
anrl  ehuma;  aud,  could  he  do  so,  it  would  neither  be  prudent  nor, 
perhaps,  even  pnj]H3r  to  state  them,  in  teases  where  advantiige 
might  he  so  easily  taken  both  by  the  public  and  by  contractors, 
to  assist  them  in  making  out  their  claims  and  estimates. 

I  have  maj<ie  the  above  remarks  in  order  to  acccnuit  for  the  fact 
that,  althougli  I  agree  with  and  ajiprove  of  the  mode  of  carrj^g 
into  effect  the  principle  (that  of  mterception)  upon  which  tlie 
greatt^r  portion  of  these  pLrns  are  founded  (without  giving  any 
opinion  upon  the  principle  itself),  and  although  1  agree  wi&  tlie 
estimates  of  the  Engineers  as  bein^  most  fair  estimates  for  carry- 
ing into  etfect  the  wi»rks  set  foi-th  in  the  Report,  plans,  and 
sections,  yet  I  feel  it  my  duty  to  state  distinctly  tliat,  in  my 
judgment,  the  complete  establishment  of  this  system  of  ai'terial 
intercepting  drains, with  all  acce^^iories,  would  not  be  acc^iraplisbed 
for  the  amounts  stated  in  the  various  Reports  of  the  Engineers 
to  the  ComnuBsioners  of  8ewers,  hSr  and  unassaikble  tkough 
they  be. 

I  shall,  therefore^  instead  of  drawing  up  a  longer  Report  of 
details  uprju  the  various  levels,  dmius,  &g.,  descriWd  in  ifessrs. 
Buzalgette  and  Haywood's  Rejxirt  of  January  21st,  IBM,  advise 
%\l  persons  interested  in  the  measure  to  read  that  Report,  and 
fttudy  the  tables  imd  estimates  thereto  apfiendwl,  which  will  well 
re{iay  the  perineal;  and  shall  add  an  estimate  of  my  own,  as  to  the 
firotible  acftial  cost  of  the  works  therein  described,  and  also  of 
tlkose  propt>sed  for  the  south  side  of  the  Thames,  including  the 
extension  to  the  Thames  in  Plumstead  Marshes,  of  which  I  have 
aJreadv  Rjjoken.  This  vnil  tlierefon-!  lie  my  estimate  of  the  ti>tal 
eo«t  ot  H  complete  system  of  Arteiial  Intercepting  Drains  for  the 
whole  M«jtrop<jlitjin  district 

Estimate. 

A»  to  the  north  of  Thames  intercepting  s^vstem,  and  oonvey- 
anee  down  t<>  Barking  Creek,  instead  of  a  total  cost  of  1,378,190/, 
as  estimate*!,  I  am  of  opinion,  for  reaaona  before  alluded  to  in  this 
Bcptirt,  tliat  the  pntbable  cost  would  be ^1,760,000 

And  as  regards  the  south  side  of 
the  Thames,  say — 
For   the    former    estimate  of   Mr. 

Stephenson  and  myself,  termina- 
ting the  drainage    in    Deptford 

<:>e^k. ,,..,,,.... i75O,000 

Exteni^ion  of  ditto  through  Green- 

wich  and  Woolwich,  to  an  outlet 

in  Plumstead  Marahe« 500,0CK)  1,250,000 

Making  a  total  of j^OOO,r>UO 


to  complete  the  arterial  nod  intercepting  dndnoge  of  the  entin 

districts  north  and  nouth  of  the  Tluunes. 

In  conclusion^  it  must  be  borne  in  mind,  that  of  the  abo've 
estimated  expenditure  of  3/)fK),(X)0/.,  the  most  imp  i  1 

essentifU  parts  are  in  the  order  in  which  they  should  \*< 
First,  the  high4evel  catch^water  intercepting  drain  on  ^Il^'  north 
of  tlie  Thames,  which  will  deliver  at  all  times,  the  small  quan- 
tity of  sewage  and  the  large  and  unoertain  quantity  of  storm* 
water  which  is  produced  on  an  area  of  12  square  miles,  or  7680 
acres,  between  the  rivers  Wandle  and  Ravensbi>ume  and  the 
watershed  line  south,  the  whole  of  which  would  pass  into  the 
Thames  at  all  times,  at  or  Itelow  high  water  level,  thus  relieving 
from  sudden  floods  of  storm-water  the  whole  of  South wark,  the 
waterside  premises  from  Vauxhall  Bridge  to  Deptford,  and 
various  portions  of  Lambeth,  B^ittersea,  &c.,  at  the  same  time 
rendering  it  quite  possible  to  drain,  by  artificial  means,  the  whole 
of  the  above-named  districts  between  the  high  level  intercepting 
drain  and  the  Thames,  containing  other  twelve  square  miles, 
whicli  at  present  cjuinot  be  efficiently  drained,  as  almost  th« 
entire  district  lies  below  the  equinc>ctial  tide  level,  and  a  gre*t 
portion  of  it,  the  basements  of  the  houses  in  jiaj'ticular, 
Wlow  even  low  water  level.  They  are,  therefore,  subject  to 
he  flooded  by  every  high  tide  or  heavy  downfall  of  ndn; 
and  when  ijoth  these  casualties  occur  at  the  same  time,  the 
consequences  are  lamentable  and  very  destructive,  both  of 
human  life  and  property.  Second,  the  work  which  would  me^ 
these  dirticulties,  and  might  in  great  measure  be  carried  on  con- 
currently \sith  No.  1,  the  high  level  intercepting  drain  described 
abr>ve,  is  the  low  level  drain  or  sewer  extending  from  Batte'reea 
Fields  to  the  Ravensboume,  under  which  it  would  pass  into  a 
ptunping  stfition.  This,  with  its  branch,  would  intersect  and 
communicate  with  all  tlit*  existing  sewers,  the  present  mouths  of 
which  in  very  heaiy  rains,  would  serve  as  salety  "viilves  to  dis- 
charge the  atonn-waters  before  they  could  aocumidate  and  flood 
the  houses  of  the  inhabitimts,  and  engender  diseases  as  at  present 
But  Uj  effect  all  this,  the  present  outfzdls  of  the  sewers  would 
have  to  be  improveil  luid  tui-ned  into  escape  valves,  shutting  out 
tlie  tides,  and  the  very  high  tides  to  be  dammed  out  by 
raising  either  the  quays  or  the  land  a  short  distance  inside 
ttie  quays. 

The  above  opemtions  are,  in  my  humble  opinion,  those  which 
requii-e  the  first  attention;  and  tliey  present  this  peculiarity,  that, 
to  the  extent  atwve  specified,  they  must  be  looked  at  as  a  whole, 
and  cArried  on  simultaneoualy,  for  no  real  good  can  be  obtained 
by  attempting  to  carry  them  out  piecemeal  The  ptfrtion  below, 
which  I  have  calleil  the  Extension  Drainage  through  Greenwich 
and  Woolwich,  might  stand  over  for  a  time;  anrl  Ixifore  entering 
upon  the  drainage  of  the  8urrev  and  Kent  distiicta.  down  to  the 
Ikvensboume,  Sie  way'  must  be  seen  to  the  attainment  of  the 
760, (XK)/.  necessary  to  its  completion,  exclusive  of  any  current 
exi>en8eH  for  lot^l  and  house  drainage.  In  fact,  the  gi-eat  diffi- 
culty in  my  mind  relates  to  the  raising  of  the  funds  for  the 
execution  of  the  works,  which  latter  might  be  completed  in  about 
two  or  three  years,  if  set  about  iu  earnest,  aud  the  quicker  they 
could  l>e  caiTied  on  the  less  they  would  cost. 

Pending  the  decision  as  to  the  extension  drainage  through 
Greenwich  and  Woolwich  to  the  Plumstead  Marshes,  the  work 
of  next  greatest  LmTtortance,  and  one  which  is  within  itself  and 
unoonnect^  with  others,  is  the  nc:»rth  high  level  drainage,  or  the 
Hackney  Brook  Sewer,  estimated  at  lWK},i)(^,;  all  the  other  works 
on  the  north  of  the  Thames  might  then  follow  in  the  order  stated 
in  the  Report  of  Messrs,  Bazalgette  and  Haywood,  of  the  21st 
ultiDio. 

In  making  this  Report,  I  have  strictly  followed  what  I  took 
to  be  my  instructions,  vLss.,  to  report  upon  the  Reports  of  Mr. 
Bazalgette,  and  of  Messrs.  Bazalgette  and  Haywood,  on  the  con- 
struction of  Intercepting  Sewers,  which  would  divert  the  sewage 
of  the  Metnifvitlis  as  much  as  possible  from  entering  the  Thames, 
till  it  was  so  far  below  London  that  the  returning  tide  would  not 
bring  it  back  agjiin,  and  this  the  system  propoeea  by  them  would 
certmnly  accompILHh:  but  to  divejst  the  Tnames  altogether  of 
sewatire  would  be  literally  impossible,  although,  no  doubt,  much 
mav  be  d«me  t<)  divert  tie  greater  portion  of  it  frcvm  the  river, 
and  to  permit  none  to  enter  except  in  a  very  diluted  state. 
The  eost,  as  stated  above,  would  most  probably  be  3,000,000i. 
sterling. 

6,  Gt,  George-street,  11  ftrfmin*^er,  WlLLUJC  CtJBnr. 

January  'I5th  1854. 
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ON   SMOKE   CONSUMPTION. 

By  C.  Guthrie,  Birmingham. 

pAtx  the  schemes  which  have  hitherto  appeared  for  purifyhig 
'  fttnnMytbere  of  towns  seem  directed  exclusively  agaiiiBt  smoke 
pi  and  although  ui]doubt«dly  smoke  doea  much  mischief 

t^  ,  health,  and  beauty,  and  therefore  it  would  be  a  gre^it 

adviuiUige  if  we  oould  consnme  it^  both  aa  regards  economy  of 
fiiel  and  the  condition  of  the  atmo«phere, — nevertheless,  we  could 
not  thnjs  attain  ail  that  m  essential  t^  a  pure  atmosphere.  The 
s  which  are  pnxluc©*!  by  burning  cotil  are  not  only  very 
IJurious  to  many  anbataucL^s  extjosed  to  them,  but  are  even  pol- 
\  to  all  animal  life;  and  it  ia  in  vain  we  procure  whols^me 
•  the  stomach,  if  at  the  same  time  the  fooil  of  the  lungs  is 
Qed*  Tfaeore  appears  to  be  nothing  which  can  cause  town  to 
tmhealthy  tnan  country  but  the  difference  in  the  purity 
of  th©  atmosphere :  although  one  great  cause  of  this  is  imm^rfect 
ventilation^  still  do  ventilation  can  be  perfect  till  we  nave  a 
BOfVoe  fri^m  which  we  may  draw  an  ttiuimited  supply  of  pure 
air*  It  is  desirable,  then,  on  the  score  of  eoonomy^  that  all  the 
(  ahottM  be  oonsnmed;  but  it  is  essential  that  the  products 
bnfnt  coal  should  be  altogether  removed  from  our  atmo- 
hiere. 

There  appears  to  be  no  other  way  of  doing  this  but  by  causing 

» products  to  aacend  very  high  shafts.     This  then  is  the  way 

led — the  products  from  each  lire  (mssin^  down  flues  into 

in  the  street,  and  theixce  into  the  shaft,    Tlie  following 

ations  show  that  a  shaft  600  feet  high,  and  27  ft.  6  in.  cl^r 

er,  with  all  necesaaiy  mains  and  branch  maias,  would  be 

at  to  cajry  off  the  smoke  £rom  a  district  extending  over 

Jxua^  milsa,  at  a  cost  of  13«.  4d,  ]>er  flue.    As  3,600,000  tons 
are  brought  to  London  tivery  year,  we  majr  presume  that 
)»000  tons  are  actually  consumed  there^  which  is  nearly  in  the 
ortion  of  5tX\<XM>  tons  for  every  four  square  miles.     But  the 
.  must  be  sufficiently  large  to  carry  off  the  smoke  &om  the 
I  when  at  its  greatest  rate  of  ooniiumption — say  1,0(X>,000  tons 
peraaaimi.     Now  1,0CH>,00<T  tons  of  coal  when  burnt  produce 
out   12,H10,00(>  tons  of  gitaes,  for  KMJ  Ik  of  it>al  ct^utiun  alxrut 
,  cjirbon,  5  lb,  hyilrogen,  5  lb.  oxygen^  lujd  4  lb.  of  ash;  and 
ben  it  is  entirely  btinit  iu  air,  ON,,  we  get  CO,  and  HO* 
l^e  atomic  weights  of  these  RulistAncea  are 

C=6;      H=l;      O  =  8;      N  =  14. 
Suppose  2  lb.  of  the  oxygen  of  the  coal  unite  with  2  lb.  of  the 
,  and  the  rest  of  the  oxygen  with  the  aali.    Tlien  we  have 
Hb.  of  0,  which  will  imite  with  14  X  2  X  8^  2241b.  0,  giving 
Ub.  CO,,  and  libeniting  14  X  2  X  2  X  14  =  784  Ik  N;  alto- 
gether 84  +  224  +  784  =  1092  lb.  of  gases. 

Hie  5  lb.  H  will  unite  with  40  lb.  O,  producing  46  lb.  H  O,  and 
wm  liberate  140  lb.  N;  altogether  1651b.  of  gases.  Therefore, 
1001b.  of  c<^  produce  4  +  10^)2  +  185  =^  1287  lb.,  and  1,000,000 
tons  produce  12,810,000  tons  of  gases. 

We  should  also  have  to  pi^vide  for  a  quantity  of  air  which 
wotild  escape  into  the  flues,  but  this  should  be  reduced  as  much 
a»  possible.  The  mouths  of  the  flues  not  in  use  should  therefore 
bft  cloaed;  and  if  each  bouse  were  taxed  according  to  the  quantity 
of  gases  passing  from  it,  this  might  be  ensured.  Also  tlie  months 
of  the  flues  should  be  placed  as  near  to  the  fires  as  convenient 
Stipjx^ae  then  the  greatest  rate  would  be  2  X  12,yl0,(XXitoiM 
pr  The  specific  gravity  of  CO,  is  1527,  of  HO  -624, 

iud  for  3121b,  CO^  in  the  shaft,  we  have  784+140 
-s  j^z4  in,  .^,  45  lb.  HO,  and  312  -f  924  +  45  =  1281  lb.  of  air. 
Therefore  the  speciflc  gravity  of  the  mixed  gsijes  in.  the  shaft 
312  X  X'527  +  924  X  *972  +  45  X  '624  +  1281 

^ ^2  X  1281^^ =   ^'^' 

One  cubic  foot  of  air  at  32**  weighs  abont  670  grains.    Tliere- 

fare  one  cubic  foot  of  the  mixed  gaaes  at  33^  would  weigh  597  gr» 

jjp>se  that  the  temfiemture  of  the  air  in  the  shaft  is  80*"  above 

Ikt  of  the  external  air,  which  is  at  32*^.     Tlien  since  go^ea  at  32** 

^spand  1^  of  their  volmiie  for  eveiy  degree  of  temperature,  a 

cable  foot  of  the  mixed  gases  would  weigh  =  524  gr*, 

and  therefore  would  ascend  in  air  at  32°  with  a  force  equal  to 
570  —  524  —  46  grains,  or  4%  of  gravity. 

This  force  would  produce  a  velocity  of  46  feet  per  second,  for 
fP  =  2A 
1 1  ia  the  velocity  sought, /the  force  producing  it,  and  ji  the 
1  over  =  about  575  feet.    Therefore  w  r=  55  feet    But 


say  that  the  Telocity  would  l»e  45  feet  per  seoond  on  aoootmt  of 
frictiou.  Then  the  sectional  area  of  the  shaft  in  feet  would  be 
equal  to 

No.  of  grt.  fq  h§  Oudmrg^d  ptf  ytar     _  a6.ggO.0O0x20Kn2yl<lKg4)t«0  __ 

and  its  diameter  27  ft.  6  in.  Each  district  should  be  hexagomd 
in  form,  and  have  six  main  flues,  1 1  ft  3  in.  diameter,  lyiug  in 
the  direction  of  its  ahoi-test  diametera.  An  ordinary  house  flue 
would  have  to  be  aU*ut  1  inch  diameter. 

To  aacertain  tlie  costj  suppose  that  eveiy  street  m^n  is  equal 
in  sectional  anm  Uy  the  sum  of  the  sectional  area.^  of  the  whole  of 
its  branches,  and  thtU  the  thi ckueflj*  of  the  mat<irial  forming  them 
bears  a  fixed  proportion  in  all  enscs  to  their  iliametera.  It  is 
necessary  to  find  the  mean  length  of  the  distances  of  the  tires 
from  the  shaft  hi  one-sixth  of  the  hexagon,  measuring  down  the 
centre  line  and  at  right  angles. 

Let  a  he  half  the  length  of  the  diameter  of  the  area ;  then 

3a  X  2a 

'  =  4  miles.      a  =  5670  feet 


V3 


Then  we  have 


Mean  length  ^ 


_  >/a    V3    \       2V3^   _ 


=  4384  ft;  =1461  yds. 


The  excavation  necesaary  for  one  yard  of  the  main,  11  ft,  3  in. 
diameter,  would  be  about  27  yards.  Suppctse  the  excavation 
bears  the  same  relative  proportion  to  all  the  other  mains,  then 
the  ejtcavation  for  all  six  mauis  will  be  6  x  27  X  1401  =  236682 
yards. 

Suppose  the  flues  are  formed  of  brickwork,  IS  inches  thick. 


then  the  brickwork  in  6  mains  = 


6X40X4384 
272 


X  t=  6157  rods. 


The  brickwork  in  the  shaft  (620  feet  high,  50  feet  internal  dia- 
meter, 74  bricks  thick  at  bottom,  30  feet  internal  diameter,  antl 

2i  bricks  thick  at  top)  will  be  =  {  X  ^^^^  ^??^^-^^  =  1050 

rods  reduced. 

The  digging  for  shaft,  63  feet  diameter  and  21  feet  deep^  equals 
346  X  7  =  2422  yards. 

The  site  for  the  shaft  would  cost,  say,  5600/, 

Suppo»3e  there  are  250,000  l-iuch  house  flues,  average  8  yards 
long,  =  2,CKX},000  yards. ^^  that  altogether  we  have : 

236,682  yda.  digging — one-thlni  filling- in  and  two- 

thtnU  carting: @  2i.  £28668 

6157  rods  of  brickwork  in  main  fliiea  in  streetj  and 

labour @10i  5157a 

SI  050  rods  briokwork,  and  hoisting  @  101.  10500 

2422  yd«,  digging  and  carting      .   ig)   2f.  242 

Cost  of  land  for  fiite  of  shaft   .        .    say  6500 
2,000,000  yds.  of  inch  piping  for  house-flues  and 

laying  in  walla        .         .         ,        .         .  @  f>d.  50000 

250,000  vjUvea,  metere,  kc.   .        .        .        ®  2s.  25000 

Total        .  £166480 

Or  nearly  ISt.  id.  par  flue. 

If,  instead  of  having  one  shaft  to  every  four  miles^  we  had  one 
to  every  square  mile,  the  cost  of  the  mains  and  digging  for  them 
would  be  reduced  VJ  ^  ^  per  sqnare  mile;  but  the  cost  of  the 
shaft,  with  ne<.«ssary  land,  &c.,  would  Ije  increased  four-fold. 

To  find  what  would  be  the  extent  of  area  best  adapted  to  each 
shaft,  we  have : 

Coet  per  eq.unre  mile  of  maina  and  digging,  in  the 

abore  example  . £1SS09 

IMtto  ditto    of  shaft,  site,  Ac,        -         .  4068 

Let  J7  be  the  area  requiredi  takiog  four  square  miles  as  unity,  and 
«  the  cost  jier  mile;  then 

u  =  18809  Vr+^^ 


4060 


=  0,  when  J?  ia  so  taken  that  u  is  a  minimum; 


_  4()&^  __  100 
~  94042  ~  *536' 


^  =    57  nearly. 
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That  is,  the  area  ought  to  be  about  2*28  aquare  milofl  in  extenti 
and  the  saTing  per  mile  would  then  be 

22877  -  18809  V-57  -  ^^  ==  I627f. 
*57 

The  coat  per  Btie  would  thus  be  lif.  I0d»;  but  thk  saving  would 
not  perhaps  compenaate  for  the  osaightly  appearance  of  ao  aumy 
shalta. 

There  would  be  seyeral  advantages  in  thig  ^yntem.  besides  the 
purity  of  the  atmosphere,  aa,  for  instance — Possessing  the  power 
of  reigulating  the  draught  to  any  dedimble  extent,  a  smoke  con- 
siuning  arrangement  mi^bt  be  adapted  to  ordinary  houne  tirea^ 
without  materially  altering  their  appearance,  and  at  a  trifling 
cost,  theireby  effecting  a  great  saving  of  fuel  or  heat.  The  flues 
might  be  uaed  as  heating  pipes  before  leaving  the  house,  but  not 
so  as  to  reduce  the  temperature  of  the  shafta  too  much.  There 
would  be  a  saving  in  construction  imd  spaoe,  as  no  chimney 
stacks  or  breasts  would  be  required^  the  inch  flues  being  built  in 
the  ordinary  thickness  of  the  walls.  In  old  buildings  the  flues 
are  generally  arranged  in  stacks,  ao  that  in  most  cases  the  new 
inch  flues  would  be  brought  down  inside  them  without  disturbing 
much  brickwork.  The  fluea  would  sometimea  want  clearing; 
this  might  be  done  by  firing  them,  the  draught  being  sufficient  to 
carry  otf  any  ash  which  would  result. 


TAPER  AND  PARALLEL  SUSPENSION  BRIDGES. 

Sir — After  seeing  the  taper  principle  on  which  the  Rilloch  and 
Lochy  Bridges  are  constructed,  I  took  an  interest  in  pr<jmoting 
its  adoption  in  the  Aberchalder  and  in  the  Ness  Island  Bridges^ 
which  are  just  finiahe<i;  and  feeling  persuaded  that  an  explima- 
tion  of  the  pnuciple  would  not  be  uninteresting  to  the  readers  of 
your  Journal^  I  venture  to  send  it  to  you  for  insertion.  But 
before  entering  upon  it,  I  beg  to  premine  it  with  a  well-authenti- 
cated fact,  "that  it  is  only  by  comparison  tlmt  we  can  obtain  the 
intrinsic  value  of  tlnngs,*'  In  attempting  it  therefore,  and  in 
order  to  bnng  it  home  to  every  one's  comprehension,  I  muM  put 
it  in  juxtaposition  with  the  effects  and  rej^uJta  of  the  suspeode*! 
weight  in  a  bridge  on  the  parallel  principle,  to  those  in  a  bridge 
on  the  taper  principle,  of  the  same  breadth  of  roadway^  span, 
and  deflection^  and  b<.>th  haiing  two  main  chains  of  the  same 
sectional  area  and  strength  at  their  four  i-espectlve  points  of  sus- 
{Tension.  In  the  first  place,  let  the  deflection  of  both  bridges  be 
Jj  of  their  span,  and  the  suspended  weight  of  the  paraDel  bridge 
between  the  points  of  suspension  be  600  tons — i.e.,  200  Urns  the 
chains  and  400  tons  the  roaiiwiiv.  Then,  these  beinp  its  govern- 
ing hiws,  conseuuently  on  the  ciiains  at  the  centre  the  deflection 
and  weight  would  engender  2£5<>  tons  of  tension  and  562*/)  tons 
at  each  point  of  suspension.  In  operation,  truthfully,  it  is  half  of 
the  whole  weight  suspended  on  the  centre  of  the  chains,  which  ta 
m alt i plied  by  half  the  deflection,  and  the  product  is  the  tension 
then  rej^ulting  fnim  theae  causes.  Example;  300  X  7'5  =  22.50 
-I-  4  ^  562*5.  But  the  usual  mode  is  to  multiply  the  whole 
suspended  weight  by  one-fourth  of  the  deflection,  which  produces 
the  same  reaults.     Example:  600  X  3'75  sr  22^  tons. 

The  roadway  Ln  the  parallel  bridge  ib  only  a  dea*!  load  ujw^n 
the  chains,  proportionally  producing  the  same  res^ults  ujxvn  them 
as  their  own  weight,  and  ther»?fore  I  computed  the  result  from 
the  weight  of  the  chains  and  platform  in  one  sum;  but  that  it 
might  l»e  more  clearly  understood,  I  will  compute  it  in  the  ordi- 
nary way  separately*  Example:  1,  weight  of  chains  in  tons 
200  X  375  ^  750  tons  of  tension;  2»  weight  of  roadwiy  in  tons 
400  X  3  75  —  1500  tons  of  tension;  and  these  protlucta  are  the 
225(»  tons  of  tennion  in  the  chains  at  the  centre  of  the  bridge,  and 
the  562'5  at  each  point  of  BUB}>en«ion  resulting  fr*>m  the  8U.^i>ended 
weight  The  results  are  the  same  upon  the  Tiack  mooring  chains 
to  resist  the  effects  of  the  suspended  weight 

Now,  in  respect  to  the  taper  principle,  on  the  contrary;  first, 
in  conseouence  of  each  section  of  the  main  chainH  being  tapei-ed 
from  its  base  or  main  [K>int«  of  suspension  to  0  at  the  centre  of 
the  bridge,  they  would  be  but  half  the  weight  of  the  parallel 
main  cliains,  or  100  tons,  and  this  multiplied  by  one -sixth  of  the 
deflection,  namely  2*5,  the  product  woulil  be  250  tons  of  tension 
resulting  from  their  whole  weight,  or  62'5  tons  at  each  point  of 
Boapension.  Example:  1(K)  X  2-5  =  250  -?-  4  =r  62'5.  There- 
fore the  economy  of  iron  in  the  main  chains  between  the  points 
of  gn»pen»i<>n  would  be  1(X)  tona,  and  100  tons  in  the  back  chains, 
and  tne  reduction  of  tension  at  the  main  points  of  Busfjenaion 
would  be  500  tons,  which  would  be  an  incre/ise  of  strength  to 


that  extent  But  independently  of  theee  advantagiM|  the  taper 
principle  ti^nsfera  the  horizontal  force  &om  the  chaina  to  the 
norizoutal  line^,  wliich  effects  the  same  proportional  eoonomy  of 
material  m  the  road^^iiy  as  the  taper  aoe«  in  the  chaizm;  and 
l>e$i4ie«,  it  makes  the  roadway  aa  essential  an  element  of  misten- 
tation  as  that  of  the  chains  and  the  piers,  and  it  secures  a  rigidity 
to  the  bridge  that  cannot  be  attained  by  any  other  nieaDfi.  Tbe 
roadway  therefore  in  this  instanoe  would  be  bat  SOO  tone,  or 
twice  the  weight  of  the  cliaina,  which  is  the  same  oompamtivt 
weight  ««  it  is  in  the  parallel  bridge.  Hence,  200  tons  multiplied 
by  375  equals  750  tons  of  tension  resulting  from  tbe  whole  eiiB- 
pendecl  weight  of  the  roadway,  and  this  added  to  tbe  tt'Ofllon 
produeeil  by  the  weight  of  the  chains  will  be  iiXM>  tona,  or  250  al 
each  point  of  suspension,  resulting  from  the  suapended  weight 

Here,  then,  in  the  parallel  bridge,  at  the  mam  pointe  ofm)B- 
fiension,  there  is  2250  t*:>ns  of  tension  resulting  from  only  half  the 
suHjM^nded  weight,  and  only  1000  tons  in  the  taper  bridge,  reeiilV 
ing  from  the  whole  »ix8|)emled  weight,  which  is  125^.)  tons  leas  io 
the  taper  bridge,  anil  ccvnsequently  this  is  an  increase  of  Btrength 
to  that  exttfiit;  and  1 250  divid&l  by  3' 7 5  equals  360  of  dead  lend 
in  tf>ns  that  tlie  taper  bridge  would  sustain  on  transit  before  iti 
chains  would  l>e  exposed  to  the  same  tension  as  those  of  the 
jiarallel  bridge  by  its  weight  alone. 

Morei.iver,  there  are  stiil  two  other  oonsiderable  items  of  diAn^ 
euce  in  these  bridges  at  tlieir  main  points  of  suspension^  which, 
for  the  sake  of  simplicity,  have  not  yet  been  alludeil  i^  in  these 
definitions:^ — L  In  the  jMindlel  bridge  there  has  been  but  half  of 
the  suspended  weiglit  taken  into  account;  the  other  half,  or 
about  300  tons,  is  direct  additional  tension  at  the  main  points  of 
susj^iension  over  and  alxive  what  has  been  stated,  ana  ooose* 
quently  this  is  additional  weakness  or  reduction  of  strength  to 
that  extent.  2.  On  the  contrary,  in  the  t*iper  bridge  the 
diagonals  at  the  piers,  in  every  instance,  should  sustain  ooe- 
ftmrth  of  the  roadway,  which  is  a  great  object  of  additionsl 
strength  that  has  not  been  brought  into  accoimt  Therefonfe,  in 
n>imd  niunbers,  it  may  be  safely  stated,  that  in  this  instanoe  the 
tjiper  bridge  for  traffic  purposes  would  be  more  than  500  tons 
stronger  than  the  parallel  bridge.  And  further,  it  may  be  stated 
that  at  the  centre  of  the  taper  bridge  there  is  neither  weight  nor 
tenaitm  on  the  chfiiuB,  because  they  are  connected  only  through 
the  medium  of  the  horizontal  line;  therefore  both  weight  and  ten- 
sion become  evanescent  at  this  point,  and  from  it  as  the  chains 
pP-igreaaively  increase  in  section,  and  therefore  in  strength,  to  their 
poiuts  of  Buspension,  the  weight,  and  consequent  tension,  increase 
in  the  same  pro[>ortion  progressively  upon  the  main  ebaiiks,  and 
the  effect  of  transit  loiuls  operate  upon  them  in  the  same  wmy. 

The  superiority  of  the  taper  principle,  as  shown  in  this  InstAAoe, 
is  more  and  more  immense  as  tne  magnitude  of  bridges  b 
increased,  and  proportionally  less  in  smaller  bridges,  beatase  il 
springs  from  three  great  causes: — First, /rom  the  r^uetkm  qfknif 
the  suiipended  weight  in  ei>ery  iiuftance;  secondly, /rofn  the  eentn  qf 
gramtjf  in  the  taper  chain  being  cne-eirth  of  Us  length  nearer  lit 
jfoiiit  of  mjtpenmon  than  it  ie  in  the  parallel  chain j  and  thirdly, 
from  the  traf  infer  of  the  horizontal  force  from  the  chain*  to  the  hori- 
zontal /me,  which  thereby  trttn^mut&i  one  of  itn  mo4t  deetrucHn 
elements  into  one  of  the  strojigest  support*  in  a  bridge. 

The  horizontal  force  In  t}it3  chains  at  the  centre  of  the  parallel 
bridge  (2250  tons)  is  that  strain  or  tension  which  naturally  arises 
in  the  formation  and  maintenance  of  the  bridge,  and  the  effect  of 
it  is  always  directly  as  the  detleotion,  and  inversely  as  the  spiB 
existing  uj)on  the  centre  of  the  curve;  that  is,  half  of  the  suspended 
weight  multiphed  by  half  the  deflection.  But  in  the  taper  briilge 
this  force  is  sudUdned  by  the  roadway,  and  therefore  it  may  be 
truly  said,  that  whilst  the  pandlel  chains  have  to  sustain  f 
selves,  the  roadway,  and  load  too  in  the  weakest  of  all 
the  roatlway  of  the  taper  bridge,  in  combination,  sue 
the  chains,  itself,  and  the  load  too  in  that  position.  And  this  I 
the  great  mechanical  ditference  in  the  two  principles. 

In  respect  to  the  economy  of  material  in  the  roadway,  which  in 
principle  is  neither  more  nor  leas  than  a  long  beam,  and  the  fim- 
damental  law  of  which  is,  that  when  the  t»eam  is  tied  at  both 
ends  it  will  sustain  twif-e  tbe  weight  it  i^ill  bear  when  both  the 
eu*is  are  lfM">se.  TlierL^fnre  the  same  rule  holds  good  in  bridges; 
and  as  the  roadway  of  the  bridge  b  only  hanging  neutrally  upon 
the  chfiius,  whilst  in  the  taper  bridge  it  is  full  of  equidistant 
horizontal  ties  from  end  to  end,  and  as  active  as  the  chains,  one^ 
half  of  the  material  is  fully  its  own  weight  stronger  in  ooiiae- 
quence, 

Bath,  March  24th  1854.  A  LovEK  oF  Mechanics. 
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TOTTBirHAlI    DRAmAQE. 

Ths  general  sor&ce  of  the  ground  at  TottenhAm  has  a  gentle 
CbJI  towardjj  the  valley  of  the  River  Lea.  The  subeoil  of  the 
northern  portion  of  the  town  is  gravel,  and  of  the  aouthem 
portion  London  clay,  It«  ain-fa*^  and  siibsKiil  rlrainage  wiia  pro- 
vided for  by  brick  aewers,  which  liave  been  mraiy  years  con- 
structed^ and  which  are  still  maintained  for  thiii  purpose.  The 
lioude  drainjige  waa  conveyed  into  ceespools  with  overflowB  into 
the  adjoining  sewers  or  ditchea. 

In  May  1849,  Mr.  W.  Ranger,  one  of  the  Inspectors  of  the 
G^nerai  Board  of  Health,  made  his  Report  to  that  Board  upon 
Tottenham^  and  a  rated  dii^trict  was  formed,  containing  24Xk:i 
houses  and  a  population  of  li,<XK>  persons,  with  &  Ijocal  Boar»i  of 
H*mlth.  The  plans  of  their  engineer,  Mr.  J.  PUbroWj  ffjr  the 
water  supply  and  hoxme  dniinage  of  the  town  were  submitted  fur 
the  Approval  of  the  Geneml  Board  on  October  1st,  185U,  and 
received  its  sanction  on  the  2 2nd  Augrist  1831. 

Here,  as  elsewhere,  the  new  sewers  are  divided  into  two 
rlnniifin, — public  sewers  executed  at  the  public  cost,  and  private 

wers  (including  also  hoxise  drains)  executed  at  private  cosL 

The  public  works  of  a  portion  of  the  district  were  completed 

►out  September  1852.  The  private  works  or  house  lirainage 
commenced  about  that  time,  anil  the  nnmlier  of  houses  et^unected 
with  the  sewers  was,  in  Febniary  hist,  about  4<;k);  in  Augiwt  last, 
about  11(K»;  and  at  the  present  time^  1H(K>;  so  that,  in  p<:»int  of 
fiict,  Tottenliam  does  not  afford  a  longer  experience  of  the 
wx>rking  of  this  system  of  sewerage  than  the  other  places  which  I 
have  lal**ly  visited. 

The  works,  with  a  few  exceptions,  have  been  executed  as 
wiginally  de^jigued  by  Mr.  Pilbrow;  and  the  only  rdteration  of 

S'"  frtance  which  he  was  required  to  make  by  the  f  reneral  Bo^&rd 
ealth  wiLS,  thti  i-eduction  in  diameter  of  Lis  outlet  sewer  from 
t(>  18  inches;  but  iub  tlie  drainage  of  the  district  is  i-aptdly 
extending,  there  are  good  grounds  for  bt^lievUig  tlmt  the  outlet 
will  have  to  be  taken  up,  and  a  brick  sewer  of  larger  dimensions 
giubstituted  for  it. 

The  main  sewers  are  laid  generally  under  the  footpaths  of  the 
public  thoroughfares,  and  vary  from  7^  inche-s  t<j  IH  inches  in 
diaineter;  but  Mr.  Pilbrow  would  not  agiun  use  pijie  sewers 
l&rger  than  15  inches  in  diimieter,  and  those  only  imdt-i'  ptKzuljiir 
circumstances;  beyond  that  si^e  he  prefers  brick  sewers,  upun  the 
HQOm  of  both  economy  and  efficiency. 

The  inciiuations  of  some  of  the  mriin  lines  are  ^t;  for  instance, 
Gonimeucing  with  the  outlkll  and  going  upwaj^ds  they  are  as 
follows; — 

Diimeter  of  Pipe.  Hmc  of  Fall. 

18  inchea  .,    ., , 1  in  10^2  to  1  in  659 

15incliea.. 1  in    635 

12  inches  „....,.. 1  in    635 

9  inches  .„,. 1  m    340 

The  grc/itest  depth  below  the  aurface  at  which  these  aewera  are 
Id  is  I'.i  feet,  and  the  average  depth  is  abfjnt  7  to  8  feet. 
The  pifjes  are  cLroilar  atonewaits  *x*ket  pipes,  formed  with  a 
bell  mouth,  so  as  to  prevent  the  shfpiilder  of  one  pipe  projecting 
beyond  the  ailjoining  pipe,  in  case  of  any  settlement  of  the 
grotmd;  and  this  appeai-s  to  mv  a  decide^:!  improvement  on  the 
usual  form.  The  joints  are  ni^'ule  with  Portland  cement,  ajid  Mr. 
Pilbruw  att4yu?hes  gre;tt  im]M>rtaJice  ki  this  mode  of  jointing, 
because  Purtlroid  cement,  tfiking  a  long  time  to  wet,  to  some 
extent  adapts  ite^df  to  any  Hettfement  of  the  pipes  which  may 
happen  while  tht  ground  is  H4>ft. 
Flushing-shafts  have  been  constructed  at  the  he&ds  of  the 
ich  sewers,  which  are  flushed  out  every  two  or  three  months; 
there  are  four  nmn-hftles  or  shafUi  constructed  for  the 
of  inspecting  the  pipe.'*;  but  they  show  the  condition  of 
the  pipes  only  ut  those  imrticiiliir  points  at  which  they  are  Hxed, 
and  are  no  indication  of  tlieir  conflitiori  at  any  other  points* 

Prov^ision  for  the  ventilation  of  the  sewers  has  been  maiie  by 
flmmecting  the  stack  pipes  of  the  houses  with  the  sewers,  or  by 
carrying  up  a  shaft  in  the  centre  of  a  garden-wiiU  unknown  to 
the  owner,  or  where  the  sewer  crosses  a  field,  cari-jing  up  pi[)es 
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*  *  Kepnrt  nit«3n  this  DndnAge  and  Wnter  9Q[ip1j  i}f  Eugby,  S&tidnito,  TottenhAOi, 
BL  Tbooutf'*.  la«tar,  and  BamArd  Cftitle;  By  J.  W,  Baiamitti,  Bmi  Kaginevr  to 
Ite  UtiKffamMA  Ooaaak^on  ot  Seven*    PubUabed  hj  kuthotit^ :  18A4. 


hj  the  side  of  trees;  indeed,  when  aewera  are  oonatrueted  in 
districts  not  closely  peopled,  many  opportunities  of  obtaining 
ventilation  present  themjaelves  which  iire  not  to  be  found  in  a 
crowded  city. 

The  surface  drainage  has  not  been  admitted  into  the  sewers, 
and  Mr.  Pilbrow  expresses  a  very  decided  opinion,  that  if  it  were 
admitted  they  would  very  soon  baoome  entirely  choked  up. 

The  outfiJl  is  at  present  into  the  Mosell,  and  thence  mto  ^e 
^ver  Lea,  the  water  of  which  is  supplied  below  this  p<:»int  by  the 
East  London  Waterworks  Com|>any  to  the  Ijondon  consumers, 
upon  whom  a  groat  evil  ia  thus  intlicttuL  The  Local  Boanl  are 
alive  to  this  point,  luive  purchajsed  land  for  the  construction  of 
sewage  worka,  and  are  now  in  ta^eaty  with  a  contractor  for  under- 
taking, free  of  cost  to  the  Boards  the  prnf-itication  of  the  sewage, 
of  which  he  is  to  have  the  free  use  for  twenty-one  years.  Tne 
process  of  precipitation  proposed  to  be  adopted  is  known  as  Higgs* 
process,  now  used  at  Caitlin  jail.  If  the  agreement  I'enders  oom- 
puLsorv,  under  i>enjdties,  the  purification  of  the  sewage  at  all 
times,  and  ttits  obli^tion  be  strictly  enforced^  the  result  pi*omises 
to  be  satisfactory. 

Back  combined  draijKige  has  beengenerally  adopted  for  the 
private  sewers  and  house  di'aina.  The  latter  vaiy  in  diamet-er 
from  4  to  6  inches,  and  their  average  inclLoation  is  about  1  in  50 
or  &l  In  some  cases  tlie  6-incli  fii|>es  have  been  laid  down  for  a 
length  of  600  or  700  feet  at  an  inclination  of  1  in  200;  but  I  am 
in  formed  that  no  st<jjipages  or  breaks  i^*b  have  yet  taken  phw?e. 

The  coat  of  the  pnvate  works  ia  sjud  to  average  about  8/.  per 
house;  but  they  have  in  some  inst/Lnces  lanoimted  to  60^,  or  7t»/. 

The  w.'if-er  is  obtaineil  from  two  bore  holes,  one  of  12-inch  Ixiiv 
sunk  liKJfeet  into  the  chalk,  and  one  of  ID-inch  bore  sunk 
thn)Ugh  the  gravel  to  the  surfiice  of  the  chalk.  The  water  from 
these  flows  inU^  a  subterranean  reservoir,  whence  it  ia  raised  by 
two  f>-liorse  eu^nes  to  a  reservoir  J  00  feet  above  the  town, 
cap^ibl*^  of  continuing  ItHlyOOO  gallons,  or  bixely  one  day's  supply. 
A  further  quantity  of  water,  about  equal  in  lunttunt,  gains  aJmit^ 
tance  into  the  sewt^rs  from  springs  in  the  gravel;  so  that,  on  tlie 
average,  about  2(M),tX)0  gidlons  of  water  are  jjaased  daily  through 
the  sewei's.  The  nupply  pi|)es  to  the  houses  vary  from  1  inch  ta 
|-iiich,  and  the  water  is  Istid  on  upon  the  system  of  constant 
8U{)ply;  but  Mr.  Pilbrow*s  arrangemeuts  in  this  respect,  as  iu 
many  other  details,  are  superior  to  th*«^  in  an}*  oi  the  other 
t4jwns  inclutled  in  this  Report^  and  it  is  only  due  to  him  to  state, 
that  they  exclusively  originate  with  himseif. 

Mr.  Pilbrow  lias  invented  what  he  terms  a  "  Preventor,"  oon- 
sitting  of  a  atone  or  g\itta-percha  ball,  which,  when  a  tap  is 
openeil,  is  forced  up  with  the  rialng  stream  of  water,  and  stopa 
the  orifice  after  abt»ut  a  mil-fuU  of  water  has  passed  through  it; 
and  the  ball  will  not  tlien  admit  of  any  more  water  f)assing 
until  the  tap  has  been  turned  biick  and  the  bill  allowed  again  to 
fedl  Uj  the  bottom  of  the  chiimber.  This  simple  apparatus 
prevents  the  great  waste  of  water  which  ia  ccfmplaineti  of  in  other 
places  where  the  eonsbiut  supply  system  has  been  adopted;  and 
the  quantity  and  force  of  the  finah  of  water  here  used  are  vtistly 
superior  to  what  I  have  witnessed  elsewhere,  and  ti.-od  materirilly 
to  mitigate  the  evils  attendant  uj^hju  too  ex  tensive  an  applicauoii 
of  small  pipes. 

The  coat  of  puliHo  worki,  LiTe«peotive  of  extensions,  whidi 
win  hereafter  ^MEseDme  nece««iry,  and  iiTeai>ective  idso  of 
the  prehmimuy  inquiry,  survt^y,  &c.,  have  amauntod  to  ...  £10,000 

The  priviite  works,   taken  at  an  average  of  U.  per  houso^ 

would  amount  to  ... Itf^OOO 

Totd ,.,.,...,.  £20,000 

Tlia  public  works  at  Totteulnun  were  execut**<l  at  veiy  h»w 
prices;  they  could  not  now  be  doiic  for  the  same  money;  but 
they  could  always  be  done  at  a  very  much  less  cost  theits  than  in 
the  8ti'«et*i  of  L**udon. 

The  following  give  a  fiiir  average  of  the  contract  pricjes  at 
which  these  works  were  execut«?d»  the  greater  jMjrtion  of  tJie 
aewei's  being  laid  under  the  footpaths.  When  l/iul  under  voiuia 
they  cost  rather  more,  and  when  in  fields  rather  less. 
Fipt^s  laid  iii  footpath*  luid  ootirtyanls,  ©very  expentnj  inciud«d,  except 
Uitj  ismt  of  the  pipea: — 
Hiamuter  of  6  ft.  iNpfcb.  9  Ik  Dcpik.  10  II.  IkpUi, 

Pipe,  M.     d.  *.     fi.  M.    d> 

Gmchea 0     84     ,,. 0     11      ........     1     0 

9  inches <>     ^4     1       24   1     ^ 

12  inches 0  llj     „.     1       31,,.,..,.     1     TJ 

The  rateable  value  of  the  property  in  this  district  is  about 
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25,000^,  A  special  rate  of  4\d.  is  ndBed  to  pay  off  the  principal 
arid  intereat  for  the  public  works,  and  a  general  district  rate  of 
2d.  to  fjay  salaries.  No  pro^isioii  is  at  present  ma^ie  for  repairs 
to  these  sewers,  inasmuca  as  the  contractor  is  bound  to  eiecute 
all  repairs  for  the  next  five  years.  The  general  district  rate  wa« 
formerly  5d.,  in  order  to  aiver  the  jjayment  for  the  survey  and 
preliminary  expenses.  The  water-rate  appears  to  be  about  3^d. 
m  the  pound,  varying  slightly  with  different  honsea. 

St.  Thomas,  Exeter,  Dr^vinaor 

The  rated  dLitrict  of  St.  Thomas  is  situated  on  the  banks  of 
the  river  Exe,  oi>poflite  to  the  city  of  Exeter*  The  greater  part 
of  it  is  rural.  Tlie  town  portion  consists  (I),  of  the  town  ol  St 
Thomas,  forming  tlie  south-western  snburb  of  Exeter,  and  con- 
taining 698  houses;  and  (2),  of  the  village  or  hamlet  of  Exwick, 
containing  80  houses,  abt>ut  a  mile  to  the  north  of  St  Thomas, 
on  the  Imnka  of  the  Exe.  Exwick  m  drained  into  thai  river 
above  Exeter.  The  population  of  the  whole  district  is  about 
WOO,  The  subsoil,  to  the  depth  at  which  the  sewers  ai^  laid,  is 
clean  river  gravel  and  .Hlungle,  showing,  from  theu*  apiieanince, 
that  the  lower  parts  of  the  district  were  at  one  period  washed  by 
tidal  waters.  The  surface  of  the  gi^3und  at  St  ThcMiaa,  near  the 
river  is  low  and  Eat,  whilst  that  of  E.Twick  has  a  rapid  fall 
towards  the  river. 

Before  the  new  works  were  contemplated,  the  surface  drainage 
was  provided  for  by  means  of  some  old  brick  sewers  and  cess- 
pools, into  which  the  water  w^ia  allowed  to  flow,  from  consider- 
able distances,  over  the  pathways,  and  along  the  surface  of  the 
streets.  These  old  sewers  and  cesspools  still  exist;  and  in  ad*li- 
tion  thereto,  thirtv-one  new  gullies  have  been  connected  with  the 
new  sewers,  but  the  rain  water  is  still  allowed  to  run  from  the 
rtx)fs  of  the  houa*»s  over  the  footways  and  along  the  street 
glitters,  and  in  this  respect  tlie  surface  di-ainage  is  still  very 
defective. 

The  gravel  upon  which  the  houses  are  built  is  in  itself  a 
natural  dniin,  and  mere  hole«  or  pita  in  the  ground  would  ooavey 
the  Uqtijd  refuse  of  the  town  into  the  gravel,  whentx^  it  would 
filter  without  ai-tificial  means  down  to  the  level  of  the  river  Exe. 

Tlie  iirelimiimrv  Report  ujion  St  Tliomas  wai3  inaite  to  the 
General  Board  oi  Healthy  by  Mr,  G.  T.  Clarke,  one  of  their 
Inspectors,  in  April  1840. 

The  public  sewers  of  St  Thomas  were  designed  by  and  execute<i 
under  Messi-s.  Dyniond  and  Sons,  and  they  were  t^iiupleteil  in 
August  185L  They  consist  of  stone^'are  socket  pi[)e3  of  L<:pndon 
mnniifacture,  varying  in  diameter  from  4  to  18  inches,  and  in 
inclination  from  1  in  22  to  1  in  KK)0.  Their  average  depth  below 
the  surface  is  only  5  feet,  and  they  are  hiid  in  a  gravel  soil.  Tlie 
main  lines  are  constructed  generally  either  along  the  roads  or 
aci'oss  fields. 

The  18-inch  and  16-inch  pipes,  comprising  the  outlet  sewers  of 
the  suburb  of  St  Thomas  (which  are  laid  at  the  flattest  iiiclitia- 
tions),  are  almost  entii-ely  outside  the  ti^wn;  and  they  ai^e  Hushed 
freq  u entiy  from  three  pLoi^es  constructetl  for  that  j  iur|  n >se.  U  sun  lly 
they  have  a  consideiiible  stream  of  water  jxissing  through  them. 
With  respect  Ut  the  main  body  of  the  aewers  in  the  town  itself, 
which  are  of  smaller  diniensions,  no  means  exist  of  either 
examining  or  flushing  any  of  them.  And  as  they  have  not  been 
inspected  since  they  were  laid  do\\ii,  the  present  condition  of  the 
sewers  in  the  town  itself  must  be  unknown,  because  (for  the 
reasons  more  fully  given  in  the  Re|)ort  upon  the  sewers  at  SaJid- 
gate)  when  stoppages  occur  in  pipes  laid  in  sand  or  gravel,  the 
soil  receives  and  discharges  the  sewage  which  the  pifws  camiot 
convey  away,  and  so  tlie  stoppage  is  not  discovered  until  some 
aocidental  drcumBt&noe  draws  attention  to  it 

The  main  ont&ll  sewer  consists  of  an  18-inch  pipe,  which  is 
earned  acro«8  the  fields  by  the  side  of  the  St^>uth  Devon  Railway, 
for  a  distance  of  abi^ut  a  quarter  of  a  mile;  it  then  enters  and 
pASsea  through  a  brick  chamber,  and  discharges  into  a  targe 
sliallow  pond  of  filth,  constituting  a  wide-spreading  open  cessjKioI 
at  the  foot  of  the  railway  embankment.  The  overflow  from  this 
y»nnd  is  into  an  iwl joining  stream  of  watt/r,  running  by  the  siile  of 
the  railway.  The  prmd  here  desi:!i'ibed  ex|K>sea  a  large  evarK>rat- 
iug  surface  of  the  most  disgiiating  kind,  and  some  means  should 
1k«  immediately  taken  for  its  purilicjition  or  removal.  The  bri^k 
chamber  thriJugh  which  the  sewage  pa^sses  is  divided  into  two  or 
three  small  settling  resei'voira,  which  were  no  doubt  intended  to 
reeeive  the  aewajze,  A  man  oomea  down  occasionally  to  try 
vftiioua  means  of  saving  the  manure,  and  two  or  three  small 
lieaps  were  pointed  out  aa  having  been  ooUeoted  by  him,  but 


none  of  these  have  as  yet  been  useil  upon  the  laud,  alihotigh  tim 
sum  of  20/.  per  annum  is  paid  for  the  use  of  the  town  ae^ 
It  would  thus  appear  that  the  works  for  miuiure  operations^ 
structed  at  this  point  at  a  cost  (including  the  land)  of  700^^  hav# 
not,  up  to  the  present  time,  been  of  any  practical  utility. 

There  are  from  twenty  to  thirty  of  the  houses  in  the  suburb  of 
St.  Thomas  which  are  not  connected  with  tlie  above  system  of 
aewera,  but  have  seyiarate  lilies  of  pii>e9  with  outfalls  direct  into 
the  River  Exe,  opposite  to  Exeter. 

The  public  sewers  of  the  hamlet  of  Exwick  vary  from  4  to  i> 
inches  in  diameter,  and  their  inclination  from  1  to  7  to  1  in  Km 
There  are  two  separate  O-inch  outfall  pii)es,  which  discharge  into 
a  mill-stream,  and  thence  into  tlie  Kiver  Exe,  about  a  mile  abuvn 
Exeter. 

No  provision  has  been  made  as  a  general  rule,  either  in  St 
Thomas's  or  in  Exwck,  for  the  ventilation  of  the  pipe  sewers;  aa 
an  exception  to  this  obsei^^ation,  in  two  or  three  instnnoifB  the 
watersjjouts  from  the  roofs  of  the  houses  have  been  connected  with 
tlie  upper  ends  of  the  pipe  sewers,  for  the  purpose  of  ventilating 
the  latter. 

It  is  stated  that  none  of  the  pipes  have  broken  since  they  were 
laid  down;  but  a  geuend  examination  of  the  sewers,  or  longer 
experience,  is  re^juisite  to  elicit  the  fact 

The  house  dramage  may  be  considered  to  have  commenced  in 
August  18.*) I;  and  in  March  last  there  were  in  St  Thm     '      -^d 
Exwick  together,  402  houses  di-ained  into  the  sewers;  i : 
ber  last,  680;  and  at  the  present  time  640.     But  thii*  .^^^*^,.*«t**t 
remiires  closer  examination. 

To  a  large  extent  there  is  but  one  watercloset  for  two  or  three 
houses.  In  particular,  oue  Ijlock  of  21  houses  was  pointed  out 
which  have  only  seven  waterclosets  amongst  them;  ao  that  her^ 
in  point  of  flict,  No.  1  is  drain«l,  and  has  water  and  a  watercdoset; 
whilst  Kos.  2  and  3  are  undimned,  but  the  inmates  are  allowed 
to  avail  themselves  of  the  drainage  providerl  for  No,  1,  Now, 
the  Re|K>rt  of  Messrs.  Dymond  would  lead  to  the  suppofddon 
that  Nos.  1,  2,  and  3  have  all  Ijeen  dnune<i;  whilst,  in  lact,  the 
ami  of  tlie  drainjige  vf  the  one  houBe  has  been  divided  amongst 
the  three,  t-o  give  the  average  cost  of  draining  each  house. 

Mr.  Bazalgette  estimates  that  there  is,  upon  the  avera^ 
about  one  watercloset  to  two  houses  throughout  the  district  11^ 
then,  from  678 — the  total  number  of  houat*.^  in  the  district — are 
<ledueted  80  which  belong  to  the  hamlet  of  Exwick,  and  are 
drained  by  distinct  sewera,  38  not  yet  drained,  and  25  which 
dnnn  by  separate  outfalls  into  the  river,  and  aasnme  that  the 
remaining  535  have  watei^olosets  at  the  nite  of  one  to  every  two 
houses,  and  if  it  is  to  be  nuriei'stootl  that  a  single  connected  system 
of  sewers  is  spoken  of,  we  should  have  2C7  instead  of  640  water- 
closets  now  draining  thniugh  the  main  system  of  pipes  into  the 
open  cesspool  near  the  railway;  243  instead  of  580  so  draining  in 
September  last;  and  168  instead  of  402  in  March  last.  The 
remainder  discharge  by  separate  sewers  into  the  River  Exe,  or 
the  houses  are  yet  undrained.  Thus,  upon  octusi  deration,  it  appears 
that  St.  Thomaa'&  does  not  aflTonl  the  experience  as  to  amount  of 
drainage  by  pipe  sewers,  which,  from  the  statements  respecting 
it,  it  woidd  seem  to  do. 

The  private  sewers  and  house  drains  vary  in  diameter 
4  to  9  inches;  the  former  size  is  used  for  a  single  house*    Th^ 
average  inclination  is  fi'om  1  in  25  to  1  in  30. 

Combined  and  back  drainage  has  been  generally  adopted. 
TSHien  the  owners  of  houses  were  willing  to  combine  in  the 
execution  of  the  minor  branches  through  their  prijperty,  aind  at 
their  uwn  «x>st,  they  constructed  anch  branches  ;ts  privat*  works; 
but  when  they  wei'e  unwilling  to  do  so,  or  objected  to  their  pro- 
ptjrty  being  intersected  by  their  neighbours'  drains,  the  Local 
Board,  out  of  the  public  funds,  carried  up  the  brandi  sewexs  to 
the  hi»t  house  in  the  line,  so  that  there  was  a  strong  inducement 
to  all  parties  not  to  agi'ee  to  construct  combined  works  at  their 
own  intlividual  ctist^,  but  to  oblige  the  Jjocsd  Board  to  cariy  thoea 
works  out  at  the  cost  of  the  public,  Tliere  are  said  to  have  been 
about  a  dozen  stoppages  discovered  in  the  house  di*ains,  from  the 
introduction  of  improper  substances,  such  as  flannel,  rags, 
straw,  &a 

The  actual  cost  of  the  work,  as  given  in  the  letter  of  Meaara. 
Dymond  to  Lord  Palmerston,  exclusive  of  any  of  these  charges,  is 
set  down  at  237 1  /.  The  average  c*  ist  uf  the  private  works  is  stated 
to  be  4/.  2tf.  6<^,  per  house;  but  it  must  be  bomt^  tn  n>iMd  Thit 
this  sum  does  not  represent  the  actual  coat  of  the  draij  4 

for  e&oh  house  actually  drained.    If  the  averages  iiasui^   _-, 

of  one  watercloset  to  two  honsaa,  be  correct,  the  ooat  ot*  private 
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to  drsdning  each  house  would  be  Bl.  fif^  exduaive  of 
~  |piL    Tlierefore,  aiwiimipg  in  the  first  place,  the  preeent 

r-ovisiou  of  one  watercloset  to  two  houses  to  bo  oom- 
eon  tinned — 

The  cost  for  private  worku  would  be  ,.......„ £2706 

The  oo0t  for  public  sewiert    ......,,. 2371 

Totia ....£6107 

And  in  the  absence  of  more  definite  infurtiitition,  and  reasoning 
from  analogy,  ns  in  the  case  of  the  otiit?r  tol^'ua,  the  cost  of 
Borveys,  sujjervision,  &c.,  would  increaae  the  alit^ve  amount  to 
from  60cX>/.  to  HXK)L  If,  on  tbe  other  h;md>  a  watercloset  were 
provided  and  water  laid  on  to  every  honae — • 

The  private  worlu  would  amoimt  to £5593 

Public  eewera » 2371 


ditto.       ... 

5rf, 

6  a    ... 

Sd. 

ditto      .., 

.....     9d. 

ditto      .., 

.....  llrf. 

Total .....£7»e4 

And  the  snrvejs  and  supervisions,  &c^  would  make  ttie  total  oost 
Sfime where  between  9000^.  and  lO^lKXU  These  estimates  are 
'  exclusive  of  the  public  works  for  tbe  supply  of  water,  and  for  the 
removal  of  raiu  water  from  the  surface  of  the  footways,  or  fur  any 
improvement  of  the  outfall.  The  prices  at  which  the  works  were 
executed  were  as  follows: — 

Excavation  and  laying  pip««t  fiHing-xni  strutting*  shoriug,  cartiiig  away 
cuperfluous  earth,  including  all  expeniies,  excepting  th«  cost  of  tlie 
pipe»^ 

Per  foot  linoaL 

6-iiidi  pipeSi  average  depth  being  S  to  4  ft.    ..,.,...     5d. 

tfiiich  „  „  „ 

12-inch  ,,  ,,  „ 

i5-inch  „  „  ,, 

Ig-inch  „  „  „ 

An  additional  price  of  2d.  per  foot  lineal  was  paid  for  removing 
and  relaying  pit<;hing;  44.  per  fo**t  line^d  for  macadamised  roads; 
and  erf.  per  fo<'tt  lineal  for  jiavemeuts.  Most  of  the  footpaths  are 
nia<le  with  round-stone  pitching,  aiid  there  is  but  little  pavement 
in  the  place. 

The  nitt'able  value  of  the  houses  in  St  Thomas's  is  about  5000^., 
the  rateable  value  of  the  wliole  district  l>eing  aVH>ut  11,IX>0^.  A 
B]  '  '  '  (rict  rate  of  Id.  in  the  pound  per  annum  upon  houses, 
^  1  >on  land,  is  raised  for  the  refjayiuent  of  tbe  money 

b^u  i « I  \\  *ri  I,  A  general  district  rate  of  KM  in  tbe  pound  is  raised 
to  cover  sujiervisiou,  rejMiirSj  &c.;  or,  in  its  stea^l^  a  highway  rate 
of  4rf.»  together  with  a  general  district  rate  of  6d.  The  ^vater 
rate  amounts  to  IQd.  in  the  pound,  and  l^d  in  the  pound  for 
public  purposes. 

Tlie  Exeter  Waterworks  Comj^tany  provide  St  Thomas's  with 
water  upon  the  system  of  ci>nst'int  supply.  It  is  obtmiied  fhrni 
the  River  Pynes,  a  bi'UDch  of  the  Exe  antl  Culm,  aliout  four  miles 
ab^^ve  Exeter.  The  reservoir  is  170  feet  above  St  Thomas's,  and 
the  Company  are  now  extending  their  works.  Tlie  Superin ten- 
dent,  under  Mr.  Simjison,  Engineer  of  the  Company,  states, 
that  "the  supply  of  water  from  the  Exeter  Workn  U^  the  district 
of  St  Thomas,  aa  near  as  it  can  be  ascertained,  usually  exceetis 
an  average  of  120  gallons  per  house  per  diem.  "In  dry  weather 
the  gutters  are  washed  occasionally  by  allowing  the  water  to  run 
from  tbe  waterworks^  plug  for  about  fifteen  minutes  each  time. 
The  pipe  dmins  do  not  at  present  extend  to  the  whole  of  the 
district,  but  there  is  a  great  waste  of  water,  which  no  doubt 
tendfl  materially  t*3  cleanse  them.  The  pipe  dniins  have  not 
been  down  a  suthcient  length  of  time  tu  ascertain  any  nractiiml 
result  as  to  stc^ppages  or  otherwise  which  ought  to  be  relied  on.*' 

Mr.  Bazalgette^s  visit  to  St.  Thomases  wna  made  on  tbe  1st  of 
Fftbraary  18o4.  He  ccuwiders  the  nrningements  for  it'i  di-ainage 
still  far  from  being  perfect  and  complete;  and  that  they  tlo  not 
afforrl  sufficient  experience  of  the  success  or  Mlure  of  such  an 
appliaitiuri  of  pipe  draimige. 

Bakkard  Castlk  Drainage. 

Bamar«l  Castle  is  a  small,  quiet  country  town,  containing 
about  46LX)  inhabitants  and  7<XI  houHes.  It  is  situated  upon  the 
side  of  a  hill,  having  a  precipitous  faU  towards  the  banks  of  the 
I^verTees. 

The  town  drainage  is  divided  into  two  separate  and  distinct 
oyBtenis  of  sewers: — 1,  those  sewers  originally  pro videil  to  carry 
off  tibe  road  and  sin-fiice  drainage;  2,  another  system  of  sewers 
recently  provided  under  the  (jeneral  Board  of  Health,  to  carry 
olf  tlie  house  drainage.  The  latter  are  again  subiivided  into 
public  and  private  sewers.    Of  the  entire  number  of  sewers  and 


dratoB  for  house  drainage  hud  down  upon  the  En^eer^s  plan, 
extending,  in  the  aggregatei  to  a  length  of  about  eight  miles,  four 
and  a-half  miles,  or  thereabonta,  in  length,  are  marke<l  as  public 
sawers;  whilst  the  remaining  three  and  a-balf  miles,  constituting 
the  private  sewers  and  drains,  either  have  V^een  or  will  be  executed 
out  of  the  private  funds  of  the  individuals  required  to  construct 
them. 

The  public  sewers  and  the  main  lines  for  the  supply  of  water 
were  designed  and  executed  under  the  direction  or  Mr.  Ranger, 
the  lnsi>ecti>r  of  the  General  Board  of  Health,  who  ha^l,  in 
November  1848,  matlo  the  preliminary  inquiry  into  the  sanitary 
state  of  the  town  and  its  drainage,  and  who  waa  afterwards 
app<:»inted  the  Engineer  to  the  Ixml  Board;  and  they  were  oon- 
structed  imder  the  immediate  supervision  of  his  assistant,  Mr.  A. 
Morgan.  These  public  works  were  complete<l  in  April  1852, 
From  that  date,  the  drainage  of  the  toT*Ti  may,  T^itn  but  few 
exceptions,  be  considered  to  have  commence^l",  because,  until  the 
house  drainage  was  ct^nveyed  into  the  sewers,  the  latter  remained 
inoperative,  and  only  came  into  action  in  pi-oportion  as  the  private 
works  prt)gre88ed.  Towards  and  since  the  completion  of  the 
piiblit;  sewers,  the  Local  Board,  as  far  as  practicable,  have  from 
time  to  time  required  the  ownei^  of  tbe  houses,  at  their  own  cost, 
to  destroy  their  cesspools,  put  up  waterclosets,  lay  on  water,  and 
construct  drains  and  private  sewers  from  their  houses  to  the 
public  sewers.  But  inasmuch  as  these  proceedings  have  in  many 
oases  given  rise  to  much  opposition,  the  Local  Board  have  fountl 
it  necessary  to  proceed  slowly,  and  with  much  caution  and  for- 
bearance. Ab<jut  rather  more  than  one-half  of  the  houses  have  up 
to  the  present  time  been  connected  with  the  public  sewers. 

Tlie  road  and  surfece  ih'ainage  continues  t<o  be  carried  off  by 
the  previously  existing  brick  dniius;  and  ojdy  house  drainage 
and  the  rain  from  the  roofs  is  allowed  to  be  conveyed  into  the 
pipe  sewers.  The  pipe  sewers  and  drains  vary  in  size  from  4  to 
15  inches  in  diameter.  The  following  table  gives  the  length  and 
sizes  of  the  public  sewers: — 

Pl5^^T<^L|     15         12         10         9  8  «  4 

LengUi  in  Feet  ...  500  ...  800  ...  645  ...  036  ...  2366  ...  14,417  ...  5104 

Totol 24,467 

Tlie  natui'al  levels  of  tbe  surface  have  afforded  such  favourable 
inclinations  a^  can  be  obtained  in  but  very  few  other  towns  in 
tliia  coHnt^>^  Tliey  i-ange  from  1  In  5  to  1  in  200,  the  average 
or  riding  gnulient  being  .nbout  1  in  30. 

The  pi\*es  used  have  »ocket  joints,  and  they  are  mainlv  of  fire- 
clay from  tbe  neighbourhood  of  Manchester  and  Lee<ls,  but  some 
few  are  stoneware,  from  London.  The  joints  are  forme*!  with 
cement  gr<j;at  care  being  taken  to  make  them  water-tight  No 
provision  has  been  made  for  the  ventilation  of  the  sewers  or 
dniina.  The  sewers  have  been  laid  at  the  backs  of  the  houses  or 
under  the  aide  channels  of  the  streets,  at  an  average  depth  of 
fri>m  8  to  10  feet  below  the  surface,  and  they  are  subjected  to 
little  or  no  traffic  over  them. 

There  have  been  but  three  or  four  stoppages  xn  the  pipea 
Indeed,  considering  the  extraonlinary  falls  above  named,  tbe 
small  amount  of  drainage  received,  and  the  facility  that  exists  of 
passing,  at  any  time,  a  rapid  stream  of  water  through  the  sewers 
and  drains,  it  would,  with  moiierate-sized  pipes,  be  surprising 
wei'e  it  otherwise.  The  stopptiges  alluded  to  are  stated  to  ha%*e 
been  f>cca.«iioned  by  imj>erfecUy-formed  junctic»ns  or  other  avoid* 
able  causes.  In  one  instance  however,  ^iz.,  a  6- inch  branch  pipe 
laid  near  Thomgate,  at  an  inclination  of  1  in  200,  and  receiving 
tlie  drsiimige  from  eight  waterelosets,  stoppiigea  occurred,  rtHpiii^ 
ing  a  considerable  length  of  pipe  to  be  brt»ken  up;  and  tbe  sur^ 
veyor  has  reason  to  believe  that  deposit  is  again  accumulating  in 
it,  and  that  in  order  to  make  it  efficient,  it  will  have  to  be 
detiiched  from  the  main  line,  and  reoonstructed  with  a  dischapge 
into  the  River  Teen,  at  a  nearer  point,  so  as  to  obtain  a  better  fiul. 
Another  cause  of  stoppage,  occurring  in  a  private  drain^  arose 
from  tlie  joints  not  having  been  made  water-tight,  so  that  the 
water  escaped  through  them  intc^  the  soil,  leaving  the  deposit  to 
accimiulatc  and  cause  a  stoppage  in  the  drain. 

The  sur^'eyor  is  of  opinion,  derived  from  experience,  that  the 
successful  working  of  pipe  sewers  is  essentially  dependent  upon 
perfect  workmanship  and  water-tight  joints,  with  an  abunihmt 
supply  of  water,  and  the  exclu.sion  of  surface  drainage  coming 
from  the  roatls. 

The  supply  of  water  for  the  town  is  obtained  from  Stoney  Kekl 
Springs,  distant  abtiut  six  miles;  it  is  conveyed  thence,  by  gravi- 
tation, through  y-iuch  stoneware  pipes,  for  a  distance  of  foui- 
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milea,  to  a  resenroir  about  100  feet  above  the  level  of  tbe  centre 
portion  of  the  town,  and  capable  of  holding  about  20,000  gallons; 
but  this  reservoir  is  too  Hniall  for  the  wanta  of  the  town,  and  will 
fthortly  have  to  he  enlarged.  The  aupply  pipe  from  the  reaer^^oir 
int*-*  the  town  is  an  Iron  pipe,  7  inches  in  aiamet^r.  The  system 
of  constant  mipply  is  here  adopted;  hut  some  inconvenience  haa 
been  felt  from  the  waste  occasioned  hj  careless  persons  and 
eMldr«n  leaving  the  taps  open,  by  which,  u|>on  one  or  two  occa- 
sions, the  reservoir  was  emptied  in  the  course  of  the  night  The 
tire-plngs  ai'e  opened,  and  the  water  alJowed  to  flow  through  the 
sewers  for  about  a  quarter  of  an  hour  once  a  week,  in  order  to 
cleanse  them. 

At  the  time  when  Mr.  Bazalgette  inspected  these  works,  he 
found  many  of  the  waterclosets  and  water-pipes  frozen  up  and 
iuoprative;  arising  in  several  instances  from  the  owners  having 
lain  the  drains  and  pipes  too  near  the  surfiice,  in  op^er  to  save 
the  expense  of  excavation.  Some  of  the  householders  have 
excavated  the  ground  for  tliemaelves,  only  9  or  10  inches  deep, 
and  employed  a  bricklayer  only  to  lay  the  pipes^  doing  the  rest 
themselves.  The  works  in  this  ca«e  wiO  liave  to  be  rect^nstructed. 
The  cost  of  the  private  works  was  atate^^i  to  have  amounted  to 
alxint  5L  per  house  on  the  avenige,  which,  upon  700  houses, 
would  amount  in  the  whole  to  about  3500^.;  but  in  many 
instance  there  is  but  one  watercloset  to  three  or  four  houses. 
Tlus  sum  does  not  therefore  repi^sent  the  actual  coat  of  draining 
each  houj^e,  but  it  gives  the  coat  of  these  works  reduced,  by  being 
divi<led  luuongst  a  larger  nimiber  of  hoxises. 

The  cost  of  the  works  termed  *^]niblic  works"  was,  for  water 
supply  4<XX)/.,  and  for  public  sewers  2l^H}L\  those  sums  include 
the  engineei^'s  professional  charge  of  397?.,  and  all  other  charges 
for  supervision,  but  tliey  are  exclusive  of  the  cost  of  the  sui-vey 
(whicli  U  not  yet  paid),  and  the  preliiuinaiy  inquiry  of  and 
I'eports  by  Mr,  Eaugen  Taking  into  account  these  additional 
it^nB,  the  coat  of  the  house  drainage  and  water  supply  of  this 
town  will,  when  complet*?d,  amount  to  a  smn  of,  probably, 
10,000^4  but  this,  it  must  be  borne  in  mind,  is  irrespective  of  the 
caet  of  the  aewere  for  surface  and  subyoil  dmimige,  and  of  the 
proposed  enlargement  of  the  reservoirs.  The  estimate  would 
stand  thus: — 

Waterworks £4000 

Public  Sewers    .....,,.., 2000 

Privaie   Works   (upon   reduced    estimate    by   being 

divided  amongflrt  a  kirgBr  Dumber  of  houfie§)     .„...  3500 

Survey  and  preliminary  inqmry,  &c.,  say 600 

Total    „ £10,000 

The  rateable  value  of  the  property  included  in  the  district 
mted  to  the  works  here  described  is  about  t>tK)0^,,  and  a  rate  of 
Jtf.  e^J.  in  the  pound  per  aimiun  in  charged  upon  the  whole  gf  the 
properly  in  respoet  of  the  public  works,  in  mhlition  to  a  charge  of 
ad.  m  the  pound  per  annmn  for  private  water  supply  to  all  con- 
sumers. The  charges  for  supervision,  maint<?nance,  and  repairs, 
of  the  double  system  of  pipe  and  surface  drainage  sewers,  are 
paid  for  out  of  a  rate  called  the  ^^GeaeiTil  Distiict  Rate,*' 
amounting  to  4rf.  in  the  pound. 

As  the  local  circamatances  under  which  drainage  works  are 
constructed  vary  so  considerably,  it  would  be  perfectly  idle  to 
institute  a  curajiarison,  either  as  to  cost  or  in  any  other  respect, 
between  the  drainage  of  two  distinct  places,  without  a  full  conai- 
t legation  of  the  circumstances  applicable  to  each.  And  this 
observation  applies  with  peculiar  force  where  an  attempt  is 
ma^le  tc»  c<:^mpiire  the  drainage  of  a  great  city  like  Dan  don  with 
tliat  of  a  small  town  or  villiige  in  a  distant  provinoe  or  in  a  rural 
district.  The  nature  of  the  soil  and  surfjujej  the  nature  and 
cjuality  of  the  roads;  the  aniouut  of  traffic  over  them;  the  weight 
and  pTOximity  of  the  buildlugs;  the  existence  or  non-existence  of 
celluxs  under  the  bourses  and  streets;  the  rate  of  Vr^ages;  and  a 
variety  of  other  circumsUmcea,  must  not  only  govern  the  kind  of 
structure  best  miapted  to  tlie  locality,  but  will  also  have  a 
material  influence  n|ion  its  cost  and  the  difficulty  of  its  execution. 
One  verj'  heavy  item  in  London,  which  has  scarcely  a  parallel  in 
a  small  country  town,  consiistH  in  the  cost  of  strutting,  shoring, 
lighting,  fencing,  and  watching,  and  taking  those  other  necessary 
j»recautions  against  accidenta  and  danger  to  buildings  and  the 
lahabitants,  as  well  as  to  passengers  m  the  streets,  which  are 
indiH{)eusable  in  a  large  and  crowded  city  with  enormous  tralfic. 
By  way  of  illustration,  I  may  mention,  that  the  contract  piioes 
'or  laying  6^  9,  and  12  Inch  pipes,  at  the  depths  of  6  and  10  feet 
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re$]>ectively,  exclusive  of  the  cost  of  the  pipes,  are 
London  and  at  Barnard  Castle: — 


Diamofeer 

Cost,  per  Y»rd  Jiaoal. 

ExcBMoT  dmltor 
iifinilarD«Kir*pfet(A«f 

Btfsiani  GMII0. 

of 
Pipe, 

At 

LoadoD, 

Baniard  CufUe. 

Inchfia. 

Feet. 

*.    d. 

t.    d.        i.     d 

#.     d.         9.    tL 

6 

6 

2     8 

0     8     to  0     9 

1    7    to  1    6 

10 

3  lOi 

1     6     to  1     S 

2    44  to  2    ^ 

9 

6 

2     44 

0     34  to  0  104 

1    8    to  1    e 

10 

4     0 

'  1      C;    to  1      9 

2    5]  to  2     S 

is 

6 

2     44 

0     »|  to  0  104 

1     «i  to  1     « 

10 

4     0 

1     84  to  1    104 

2     3^  to  2     14 

Now,  in  London,  the  cost  of  merely  relating  the  piivement 
would  amount  to  from  1».  to  J#.  lOd.  per  yard  lineal,  which  in 
most  coses  exceeds  the  whole  cost  per  yard  of  laying  the  flewcra 
at  Barnard  Castle,  exclusive  of  the  material.  But  it  ia  also  the 
foct,  that  tJie  avonige  depths  of  sewei-s  in  London  is  of  neoeaaity 
nearly  double  that  of  the  sewers  in  our  counby  towns  and 
viUagea. 

CoNCLUDiNa   Keharkb. 

As  much  misapprehenAiitn  exists  upon  the  relative  value  of 
pipe  sewei's  a^  compiired  with  brick  sewers,  Mr.  Baxalgette,  in 
nis  concluding  rennuks  to  his  Report,  touches  upon  the  few 
simple  reasons  which  render  brick  sewers  of  the  form  now  gene- 
rally adopted  in  London  preferable,  as  a  rule,  to  pipe  sewers  for 
the  drainage  of  large  towns.  Tlie  rule  ufjon  this,  as  upon  almost 
every  other  subject,  must  of  etmrse  be  open  to  occaaional 
exceptions.  Ever}^  one  acquainted,  however  slightly,  with 
hydraulic  engineering,  knows  that  the  rapid  conveyance  of  a 
Huld  is  essentially  pix>mf»ted  by  a  smooth  bore,  and  a  cliannel  so 
circumscribe*  1  as  to  pi"©aent  tiie  least  possible  frictional  surface, 
as  cornxmi-eil  with  the  sectional  areu  ot  the  fluid.  It  cannot  be 
denied  that  the-?ie  conditioiis  are  fnltilletl  in  each  separttte  Umgth  of 
a  properly- made  glazed  stonewaix^  pil>e»  of  a  diameter  propor- 
tioned to  the  quantity  t)f  fluid  tc»  be  discharged.  Nevertheleaa, 
in  town  drainage  there  are  other  considerations  of  no  leas 
moment  which  often  compel  the  engineer  to  forego  an  advan- 
tage in  one  direction  to  secure  equal  or  greater  advantages  in 
another.  This  w\ll  appear  when  we  consider  the  complex 
duty  to  be  discharged  by  the  sewera  of  a  large  town.  Such 
sewers  have  to  f>rovide  for  three  distinct  objects — ^house  drainage, 
sul>Hoil  dimnage,  and  surface  th^iinage.  The  house  dimnage  may 
be  considered  as  tolerably  uniform  in  quantity,  and  the  subsoil 
drainage  nearly  so.  But  the  quantity  of  the  sur&ce  drainage  is 
very  variable, — in  times  of  hea>'y  i-ain  greatly  exceeding  the 
average  quantity,  and  demanding  a  pix>portionate  provision  ta 
meet  such  extraoniinary  exigencies. 

Now,  pipe  sewers,  though  adapted  for  house  drainage  under 
the  conditions  already  mentioned^  are  not  adapted  simidtaneously 
either  for  subsoil  or  for  surface  draiujige.  When  tli«?refore  in  a 
large  town  pipe  sewers  are  laid  down  for  house  drainage,  the 
subsoil  and  the  surface  drainage  mustbtj  pnjvideii  for  by  a  second 
system  of  sewers  as  numerous  at  least  as  the  otliers,  and  of  larger 
dimensionB.  It  is  thei^efore  a  manifest  fallacy  to  oompiu^,  either 
in  cost  or  otherwise,  pipe  sewers  pei-forming  a  single  duty,  T^ith 
brick  sewers  performing  a  triple  duty.  Ihe  comparisou  to  be 
worth  anything,  should  be  instituted  between  the  Jouble  system 
of  sewer  required  under  the  one  |uvi,ctice,  with  the  single  system, 
which  suihces  in  the  other.  On  the  other  hand,  the  London  egg- 
shaped  sewers  are  adniimbly  adapted  to  answer  the  triple  pm-- 
pose  adverted  to. 

It  thutt  a}if>ear8,  that  (with  tlie  ordinary  flow)  tbe  sewrtge  runs 
through  an  18-inch  cbauneli,  ditfering  (so  fai*  as  the  [►art  of  tlie 
sewer  actually  in  use  is  eoncerned)  in  no  respect  from  mi  1^-inch 
pipe  sewer,  except  that  it  is  made  of  hard  brick  instead  of  ghuted 
stoneware. 

The  only  snp|>o>Ba14e  disadvantage  attending  the  brick  »eweT 
is  in  respect  of  smoothness,  and  tbi*j  is  more  imaginary  than  real- 
The  pipe  sewer,  it  is  urged,  h^is  a  glazed  surface,  whilst  that  of 
the  brick  sewer  is  comparatively  r'<jugh,  and  the  joints  in  the 
latter  are  much  more  numer<>us  than  in  the  former.  But  exp«^- 
rience  proves  that  greater  nicety  is  practically  att/iiimbltf  in 
Living  the  bricks  true  than  in  jointing  tne  pipes;  and  the  inetiua- 
litlea  in  the  joints  of  the  latt^j  tho\^  much  fever  in  number, 
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stoppages  more  readily  than  the  more  mnneroufl  but 
iler  ineqaalitea  in  the  jointi*  of  the  briokwork.  Again  after  a 
bort  time,  the  gurfeoe  of  brii'k  sewers  and  pipe  sewers  alike 
omes  coated  with  a  alimy  aubstance,  and  practically  reduces 
hem  to  an  equality  in  respect  of  amoothnesa. 

By  Here  and  there  laving  a  few  bricks  dry  (or  aome  equivalent 
device)  at  or  about  the  level  of  the  springing  of  the  crown,  a4iniia- 
lion  \s  given  to  the  aub8<>il  drainage  far  above  the  level  of  the 
'  flow  of  aewage,  without  at  the  same  time  peradtting  the 
Bge  to  escape  and  j^at urate  the  sail. 
It  is  evident,  that  the  enlarged  upper  portion  of  the  sewer 
' — ides  amply^  and  with  considerable  hydraulie  advantage  in 
lint  of  form,  for  ejctraordinary  acoessiona  of  storm-w^ater, 
tioold  any  of  the  numerous  subetances  (such  as  raffs,  flannek, 
aWy  acmbbing^bmahes,  nightcana,  kittena,  ^\  imioh  cause 
sh  serious  and  o^n  inaurmountaDle  obstruc^ona  to  pipe  aewers^ 
%t  into  a  brick  aewer  of  the  kind  here  described,  00  as  to  block 
J  the  or<iinary  channel,  there  would  still  be  room  enough  above 
or  the  sewage  to  jiaaa  over  them;  and  (if  not  removeil  in  the 
leaatime  by  fluHhing  or  manual  labour)  the  jK^werfui  force 
terted  by  the  next  storm  would  waah  them  to  the  outlet. 
It  is  needless  to  dwell  upon  the  great  advantage  of  the  large 
f  afTordetl  by  the  aize  of  the  sewer  for  workmen  to  enter  it 
&r  cleansing  or  repairing  it,  for  removing  obstructions,  imd  for 
aedying  any  derangement  of  the  house  arains  running  into  it, 
Hthont  the  costly  exjiedient  of  breaking  up  the  street  and  inter- 
^Ifering  vrith  the  traffic. 

Appended  to  Mr.  Bazalgette's  Report  are  the  respective  Reports 

'  the  Local  Boards  of  Health  of  the  places  to  which  his  Hep>rt 

We  have  given  below  a  portion  of  that  of  MtiSBra,  R*jbert 

Qond  and  Sons,  to  Lord  PaJmerston,  respecting  the  ayatem 

r  pipe  drainffae  at  St.  Thomas,  Exeter* 

Aner  detamng  the  system  employed  at  St  Thomas's  and  the 

cpenses  incurred  therem,  Messrs.  Dymond  state,  that  the  works 

'  the  Local  Board  include  the  construction  of  tanks  to  receive 

\  aewage  at  the  outfall.     The  cost  of  tlxis  portion  of  tlie  works, 

Qcluding  the  purchase  of  about  one  and  a-half  acre  of  land,  a 

right  of  way,  &c,  waa  about  700^,  a  sum  which  is  not  included  in 

*  e  above  167 1^  lOt.  3dL    These  tanks  have  been  let  f*ar  a  term 

a  chemical  manure  manufacturer,  at  a  rent  which,  tliough 

moderate,  produces  a  return  to  the  Local  Board  of  about  6  per 

Fcent  per  annum  on  their  expenditure  upon  this  portion  of  their 

"orka,  or  about  1|  per  cent,  on  the  total  coat  of  the  public  aewers 

bd  receiving  tanks. 

All  the  private  drains  are  formed  of  glaxed  atoneware  pipes; 
those  receiving  the  contents  of  single  wateroloseta  are  of  4  inches 
diameter,  and  those  carrying  off  the  dow  into  sinks  are  of  3  inches 
diameter. 

All  privies  and  ce^iapools  Irnve  been  abolished,  and  watepdosets 
have  iMBen  substitut*^i  for  them.  As  a  very  considerable  amount 
of  house  drainiige  ha;*  been  executed  by  parties  employ Cil  directly 
by  the  owners  of  the  property,  and  not  by  the  Local  Board  of 
Health,  it  is  difficidt  to  ascertiiin  the  exact  co^  of  private  works, 
but  the  foUowing  statement  is  believed  to  be  accurate: — 
Avenige  cost  of  privute  dndniige  worki,  including 
enaction  of  waterclosets,  or  convenion  of  privies 

into  waterclosetfl,  }:>er  house .,,.,.,.....,.,...  £2     17     1 

IHtto  ditto        private  water  supply  .„, , 0     18     1 

£3     15     2 
Meaans.  Dymond  then  come  to  the  second  part  of  the  inquiry, 
viz.,  how  the  drainage  bos  answered,  and  whether  the  pipes  have 
worn  out,  given  way,  or  b^en  stopptjd  up;  and  they  proceed: — 

"The  drainage,  both  pubOc  and  private,  lias  fully  answereti  its 
purpose;  the  public  sewers  have  now  been  in  uae  for  two  years, 
and  although,  frf>m  the  level  character  of  the  district,  the  lie^t  incli- 
nation to  be  obtain  eil  from  the  15  and  18  in  eh  main  sewer  is  only 
1  in  1«XX>  for  a  length  of  3347  feet,  it  has  proved  fully  adequate 
to  carr>'  off  not  only  the  ordinary  rainfjill  and  braise  drainage, 
but  extraoniinary  storms.  No  stoppage  has  occurred  in  a  public 
•ewer,  and  the  greatest  amount  of  cJepo*«it  in  them  has  been 
about  ]|  inch.  This  is  removed  by  the  natural  flui^Mng  afforded 
by  rainy  weatlier.  As  a  matter  of  prei-nution,  it  was  deemed 
prudent  bJ  pr»>vide  a  simple  means  of  Bushing  the  most  le%'el 
p-^'' •"  '*'  the  main  sewer,  but  there  lias  hitherto  been  no  necetf- 
UAC.  In  the  private  drains  there  have  l>een  atiout  a 
1  ,,  .  ^^.  i»pageB  since  tne  new  works  have  been  in  opemtion* 
ilif'  pfx>n?r  classes  were  accustomed  to  dbpose  of  refuse  of  various 


kinds  by  throwing  it  into  open  pits  in  their  courts  or  gardens, 
which  i5er\'t}d  the  double  purpose  of  dust-bin  and  cesspool.  It 
waa  not  sujpriaing  that  new  habits  of  order  and  decency  were 
not  in  atl  cases  formed  as  rapidly  as  tlie  new  waterdoaets  were 
completed;  and  hence  half  the  number  of  stoppages  were  found 
t*»  have  been  occasioned  bjr  pieces  of  flannel,  niga,  or  straw  care- 
lessly paaaed  into  the  dram  pipe  through  the  closet  pan.  These 
instances  are  becoming  more  and  more  rare  aa  the  people  dis- 
cover that  the  inoonvenienoe  and  e3q;>en3e  arising  from  such  act 
of  carelesaneaa  fidl  on  the  perpetrator  alone.  The  other  caaes  of 
stoppage  arose  irom  the  washing  of  fine  gi-avel  and  sjind  from  the 
sni-faoe  of  courts  and  paths  into  the  stoneware  syphon  traps 
att-iicheil  b»  sinks.  By  a  change  in  the  form  of  the  sinks,  this 
difficulty  has  been  obviated;  we  apprehend  that  both  deauription 
of  stoppage  would  have  occurred,  of  whatever  materials  the 
drains  mm  been  c3onstructed.  No  pipes  have  worn  out,  nor  do 
any  exhibit  a  tendency  to  do  so.  In  short,  a  pn^perly-made 
atone wiire  jiipe  may  Yte  regarded  aa  imiierishable — ^a  quality 
which  is  not  possessed  by  any  other  material  employed  in  the 
construction  or  sewera;  pipes  have  occasionally  l>e<»n  broken  by 
careless  workmen  before  being  laid  in  the  ground,  but  none  have 
given  way  afterwards.  Although  the  larger-sized  pif>es  were  not ' 
formerly  of  the  thickness  M^hich  we  hiive  in  our  later  worka 
thought  it  desirable  to  provide;  and  although  a  lai^  proportion 
of  these  pipes  were  bid  at  a  depth  of  more  than  10  feet  below 
the  sorGftoe,  no  accident  or  failure  has  occurred  from  external 
pressOTie,  the  weight  of  superincumbent  fl<:>il,  or  any  other  cause. 
The  nature  of  the  ground  in  which  the  pipes  for  the  main  sew«r 
were  laid — a  river  gravel — rendered  it  necessai^  to  exercise  much 
care  in  filUng-in  the  trenciieA»  lest  the  pipes  should  be  broken  by 
idling  stones.  Tlie  clerk  of  the  works  had  in.?tructions  to  se^e 
every  pipe  inserted  in  its  proper  direction  and  level,  its  bed  duly 
formeii,  and  the  lUling-in  at  the  sides  and  top  cautiously  and 
tightly  rammed.  Attention  to  these  instmctions  has  rendered 
St  Thomas's  free  from  the  accidents  and  failures  which  have  elae- 
where  occurred  from  nejjlect  of  these  precautions.** 

Tlie  result  has  mf)«t  completely  justified  their  opinion.  Up  to 
about  LSiuchea  in  diameter,  Mesara.  Dymond  entertain  no  ques- 
tion ns  to  the  superiority  of  stoneware  over  every  other  material. 
Below  thiii  size  it  is  moie  r^conomical  thim  brieksj  but  above  it 
brick  is  cheiifier,  and  jierbiips  prefendjle  on  other  grounds. 
StcmewHre  pi[MfS  ai^  in  their  ojnnion  un<pi(*stionably  the  beat  for 
house  drainage,  and  they  are  as  fully  sjitisfied  of  their  superiori^ 
in  public  sewer-age.  The  choice  of  them  in  other  places  m  which 
they  are  engaged  in  superintending  works  of  tliis  miture  ia  a  pmc* 
tied  evidence  of  this.  The  chief  element  of  success  appeajs  to 
consist  in  strict  and  zealr^us  attention  to  minor  details  in  execution. 
If  this  be  given,  there  is  no  reasf>n  to  apprehend  any  damage  or 
obstruction  in  the  main  system,  ami,  in  the  event  of  their  occur- 
rence on  private  premises,  they  are  i-eatlily  set  right.  They  have 
found  no  ditficulty  in  providing,  by  very  simple  means,  for  the 
removal  of  noxious  gases  generated  In  the  sewers,  for  flushing  if 
desired,  and  for  ascertaining  the  locality  of  any  stoppagea. 


ON  THE  DRAINAGE  OP  BUILDINGS  AND  STREETS 

IN   THE    METROPOUS. 

By  W.  A.  BouLNois. 

[Paper  read  ai  the  RoyaJ  Imtiiute  of  British  Architects^  March  20.] 

In  venturing  to  offer  a  wiper  on  this  subject  to  the  Institute,  I 
have  not  been  influenced  oy  a  desire  to  comrounicute  any  special 
experience  *»r  infommtion  of  my  own,  but  .simply  by  a  wish  to 
induce  a  discufwion  upon  the  controversy  which,  as  we  all  know, 
has  long  exi.*itetl,  utM>n  the  methods  and  schemes  of  house  drainage. 
The  question  lately  received  a  great  deal  of  attention  at  Uie 
Institution  of  Ci\il  Engineers,  and  complaints  have  been  loudly 
made  by  some  of  the  disputauts  that  their  opinions  did  not 
receive  auliEcient  notice  in  tnoae  digesta  or  summaries  of  the  pro- 
ceed ing>*  in  which  the  Institution  is  wont  to  condense  the  infor- 
mation derivetl  from  a  debate.  Here  they  will  be  able  to  express 
their  opinions  without  reservation,  none  of  our  principal  members 
l)eing,  as  far  as  I  am  aware,  pledged,  as  they  contend  the  princi- 
pal membera  of  the  other  house  were,  to  one  aide  of  the  question; 
fjjid  they  will  be  reported  precisely  in  proportion  to  the  cleamess 
and  accuracy  of  their  renuu'ks. 

Every  member  of  this  Institute  is,  I  am  sure,  anxious  that  the 
subject  of  drains  should  be  well  ventilated,  however  doubtful  he 
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itAy  lie  aa  to  the  maimer  id  which  the  dmins  tbeiBi»eivea  can 
best  be  so.  It  would  really  appear  strange  to  any  man  imao- 
qiiainted  with  the  deep-rooted  prejudiced,  and  the  hot-headed 
parti saiiiiliip  of  Englishmen,  that  a  matt*^r  involving  their  most 
imjwrtimt  int*?rest,  tlieir  healtli,  their  money,  and  their  pride, 
flhould  not  ere  this  have  l>een  fixed  upon  sfuch  principles,  that 
though  tJiere  might  remain  a  di3App<>int«d  opposing  few,  the  vast 
majority  would  liave  been  entirely  of  one  mitid.  Wlien  we  oon- 
aider  the  composition  and  character  of  the  respective  Boards  of 
Metropolitan  Commissi  on  era  of  Sewers,  since  the  public  has 
btNi  roused  to  the  need  of  efficient  servants  in  that  capacity^  the 
tdent  and  ability  of  almost  all  their  olhcers^  we  are  fauiy  anr- 
prised  that  a  oontroveray  should  be  still  raging  as  weil  on  the 
things  to  be  done  as  the  manner  of  doing  them.  It  is  not  too 
much  to  say  that  the  ablest  men  of  the  kingdom  have  occupied 
themselves  generally  with  the  sewer  question-  It  has  been  the 
disagreement  of  pn>feasional  men  upon  details,  which  has  alone 
prevented  their  hi  hour  from  bearing  fruit.  And  now  that  we  are 
nearer  t^^i  a  settlement  of  the  question,  we  find  tliat  the  finances 
necessary  to  carry  out  the  meiiaure  have  not  been  considered  or 
provided,  for,  »«  it  was  not  worth  whde  to  prepare  the  way  for 
expenditure  whilst  the  manner  hi  which  the  money  should  l>e 
spent  was  undet-erniined*  Surely  it  should  be  the  earnest  wiah 
of  all  right-minded  men,  with<iut  prejudice  against  new-fsingled 
nntionH,  as  they  are  tenned,  on  the  one  hand,  or  an  abanril  reten- 
tion of  theories  unsupported  by  practice  on  the  other,  t^  arrive 
at  snch  a  crmcliision  on  this  subject  as  shall  ob\date  the  evOs 
complained  of.  This  is  not  to  be  tlone  by  avoiiling  controveray 
within  such  walls  as  these,  or  in  pttj>ers  and  pamphlets  in  which 
facta  and  opiniona  can  be  stated  and  refuted,  but  by  abstaining 
from  abuse  of  all  parts  of  a  given  system  of  drainage,  because 
one*8  own  n*Mtruni  is  not  in  it;  by  abstaining  from  false  and 
overstrained  statements  of  wasteftd  expenditure  as  it  is  termeil^ 
because  our  own  nostrum  is  not  experimented  upon^  tmd 
especially  from  a  system  of  band  grenade  penny-n-line  warfare, 
which  has  been  the  destruction  of  all  the  respect  usually  felt  by 
the  public  for  botiies  of  scientific  men  who  are  desirous  to  serve 
it  with  honour. 

It  is  a  custom  with  architects  now — I  think  much  more 
honoured  in  the  observjuice  than  in  the  breach — to  begin  all 
descriptions  of  practi*.^  with  a  referemw  to  the  ancient  methodsu 
I  cannot  do  the  justice  to  this  part  of  the  subject  which  it 
deserves,  and  which  many  here  present  c>>uld,  but  in  confirma- 
tion of  what  was  said  the  other  night  U3  to  the  antiquity  of  the 
elaiois  which  moat  modem  inventors  set  up,  I  may  refer  to  some 
portions  of  tubuhir  drains  brought  from  Ephesns  and  Miletus  by 
my  friend  Mr.  Falkeuer,  which  are  now  on  the  table.  I  leam 
from  him  that  there  is  oculiir  demonstration  of  tlie  use  of  similar 
drains  at  Pomjieii;  in  one  case  the  hollow  in  which  the  pan  was 
bedded  in  the  wall  clearly  iudicfites  its  shape;  it  was  on  the  first 
floor,  and  from  the  curious  arrangement  of  the  syjihona,  which  are 
de*iTibed  as  existing  in  tlie  f>nmnjental  arches  of  the  City,  we 
may  fairly  conclude  that  the  Pompeians  Imd  water  chjsets.  As 
the  dntins  were  laid  mider  the  ornamental  pavements  through 
the  principal  portions  of  the  house,  and  centered  in  the  impluvium 
passing  away  in  one  chfinncd  through  the  j)rothyrum  or  passage, 
we  may  txm elude  that  probably,  from  a  greater  fall,  better  work- 
maiiHhip,  and  the  constant  running  of  water  which  took  place 
from  the  fi^untain  in  each  house,  they  tlid  not  require  to  be  so 
fre<juently  laid  o|>eo  as  ours  do.  No  excavations  have  been  made 
which  show  the  size  of  the  sewers  in  the  streets  in  Pompeii,  and 
it  is  greatly  to  \ye  wished  that  some  Cfue  com]>etent  would  inves- 
tigiit^  this  subject — penuisaion  would  rea^iily  he  gi"anted  for  the 
purpose  by  the  authorities  at  Naples  to  any  one  so  well  recom- 
mendcil,  as  an  advocate  of  the  pipe  system  would  now  probably 
be,  by  the  Secretary  of  State  for  the  House  Department 

At  Pomjieii  there  are  inrlicatious  that  the  sfune  construction  of 
the  Bti-eet  water-courses  under  the  pavement  or  trottoir,  which 
exmtM  now  in  the  Corso^  at  Kome,  was  practiseti  I  have  endea- 
voured to  explain  this  by  the  drawing  on  the  wall:  the  water- 
course  is  entirely  under  the  pavement,  which  h  of  tmvertine, 
hollowed  to  form  a  series  of  hmg  arches  over  it  There  are  some 
advantages  oinnected  with  this  methcKl  which  might  warrant  its 
adoption  in  our  streets;  a  much  greater  fall  could  be  given  U*  the 
water-course  so  as  to  obviato  those  elongated  pudiUes,  which 
after  heavy  rains  are  not  uncommon  near  tlie  giilley  heads  in  our 
Mti-eets;  the  kerbs  Wfudd  not  be  s^»  much  worn  ais  they  are  at 
present  fn»m  the  custcjra  of  using  them  a*  trams  by  weighty 
cartB,  and  the  horses  wauld  be  relieved  from  the  strains  neom- 


sary  to  remove  heavily  laden  vehiden  fr*om  them.    I  hare  ] 
informed  that  this  is  the  most  fruitful  cause  of  jibbing  in  ' 
and  that  in  some  parts  of  London  it  is  a  serious  injury  to  the 
omnibus  proprietors. 

The  pipe  drainage  advocates  having  antiquity  on  their  side  aa 
regards  house  drains^  it  is  satisfactory,  on  the  score  of  an  even 
debate,  to  find  for  the  large  sewer  advocates,  the  cloaca  MAXiita 
at  Rome.  We  ai^,  however,  indebted  for  more  than  would  fiiwt 
appear  of  our  present  system  to  the  Romans.  Our  system  of 
sewers  oritfinated  in  the  covering  in  of  open  waterooursea,  and  at 
the  Fleet-ditch  and  the  Wallbrook  aewers,  old  Roman  brickwork 
is  intermingled  with  modem  work,  or  was  until  quite  re*>eiitly. 
The  present  adaptation  of  the  sewers  has  been  the  growth  of  a 
long  and  very  costly  mle-of-thumb  system.  All  the  men  who 
have  since  Wren's  time  been  consulted  about  sewers,  and  they 
are  not  few,  were  probably  unable  to  apply,  even  if  they  were 
acquainted  witli,  the  principles  of  hydnxlynamics.  They  wert 
employed  on  piecemeal  improvements,  and  it  is  fortunate  for  os 
that  the  e^^lieat  of  them  did  their  work  so  well  as  to  set  tolerable 
examples  before  the  ignorant  parish  authorities  and  inefficient 
surveyors,  who,  until  companitively  modem  times,  have  managed 
the  diuinage  of  London.  It  is  a  subject  of  great  congratulation, 
as  it  seems  to  me,  that  of  the  KXX)  miles  of  sewers  constructed 
under  the  Commissioners,  and  the  M)  miles  of  City  sew^ers,  there 
should  be  such  a  hirge  proportion  which  is  useful,  when 
consider  its  progressive  development,  the  divided  interests  whie 
have  worked  it  out,  and  the  uncertain  and  bap-hazard  way 
which  the  extensions  to  this  great  town  have  been  miide.  It 
quite  certain,  moreover,  that  we  have  derived  ail  our  present 
knowledge  of  the  subject  frx>m  the  imperfections  of  the  previon 
works,  so  that  we  have  in  that  way  largely  benefited  by 
mistakes  of  our  forefiithers. 

The  division  of  the  subject  of  the  removal  of  refhae  fir^m  the 
buildings  and  streets  of  the  metixjpolis,  which  is  most  simple^  i 
and  admits  of  tlie  reiidest  disciission,  is  into  drainage,  bbweraoi 
and  OUTFALL.     Drainage  has  to  be  ctmsideretl  under  the  head  ( 
^nb^oii  drainage^    mtr/ace    draina^e^    ?ind  heu^e  drainage,      Th«j 
necessity  of  subsoil  drainage  in  a  locality  entirely  sublaid  by  an  I 
impeiineable  stratum,  such  as  the  London  day,  needs  no  argu- 
ment; and  though  it  has  been,  and  is  ignored  by  many  sam^ 
i-eformers,  it  is  in  fact  almost  as  important  as  the  house  T 
Damp  soils  and  damp  basements  tf>  houses  are  as  ctiustanti 
as  deadly  destroyers  of  human  life  slb  all  the  foul  emanations  < 
undrauied  refuse.     The  economy  of  effecting  this  subsoil  drain-~j 
age  by  the  same  sewer  which  w  to  e«>uvey  the  house  drainaa©  1 
atimits  of  no  question,  as  it  seems  to  me;  and  it  is  very  efticiently  { 
provided  for  by  the  construction  now  adopted  in  the  sewers  (Stl 
the  Metrtqjolitan  Commiasion,  which  are  built  in  cement  to  th^f 
height  of  the  internal  flow,  au<l  in  mortar  over  this,  which  aiimite  f 
of  tke  percolation  of  the  water  in  the  soil  above  and  firouml  1 
them.     Tlie  City  biis  long  been  preeminent  in  resj>ect  of  its  sub- 
soO  drainage  over  almost  all  ttjwns  in  the  world. 

One  of  tlie  places  most  insisted  ujion  as  an  experimental  proof 
of  the  eflicacv  of  the  pipe  dndnage  h  Tottenham.     Now  there  ia 
a  portion  of   Tottenham,   lately    called  ilarsh-lane,   but  now 
Northumberland  Park,  where  the  system  of  the  Riard  of  Health 
has  been  most  efficiently  carrie<I  out  by  Mr.  Pilbrow;  the  housea 
are  well  dndned,  but  the  subsoil  draiuage  not  being  pi^ovided  for^  ] 
the  basements  after  heavy  rains  stand  hi  water;  the  year  before  I 
hist  the  water  rose  in  the  bniementa  of  some  which  I  hatl  occa* 
ftion  to  visits  18  inches,  and  had  so  saturated  the  walls  as  ta  i 
injure  them  permanently.    Had  the  drainage  been  according  to  J 
the  system  of  the  Metropolitan  Commissioners  of  Sewers,  thie ' 
moat  serious  evil  would  have  lieen  avoideth  anil  the  house  drain- 
age equally  good.     I  am  aware  that  a  sufficient  fall  coidd  only 
have  been  obtained  at  a  great  dist^mce.  and  that  the  present  8y»» 
tem  is  the  only  one  the  place  could  yet  pay  for;  but  it  affords  Ik  I 
strong  proof  of  the  great  gain  which,  when  there  is  opportunityi 
arises  from  the  combining  the  subsoil  and  house  drainage. 

The  surface  drainage,  by  which  is  meant  the  removal  of  the 
nun-water,  is  that  branch  af  the  subject  which  opens  up  the 
question  of  small  or  large  sewers.  The  rain-water  which  fiills 
on  a  given  firea,  would  seem  to  be  specially  intended  for  the^^ 
cleansing  of  the  retiiBe  which  may  l>e  on  the  surface,  and  ■ 
(T'Kxi  reasons  should  be  given  why  this  is  objectionable  as  applied  j 
through  the  sewers  before  we  dejiart  from  34>  natural  and  obvious 
a  use  of  them*  The  chief  reason  given  by  those  who  seek  td' 
sejjamte  surface  and  house  drainage  is  an  economical  one,  the  ^ 
cost  of  the  sewers  they  say  may  be  reduced  to  such  an  extenit 
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th&t  3^011  o&n  have  two  sjatema,  one  for  house  and  the  other 
for  surface  draiu^  at  a  less  expenditure  than  you  can  construct 
your  sewer  large  enough  far  both.  Now  granting  for  a  moment 
that  the  systeinB  of  small  sewers  will  do  for  JkniMr  drainage^  as 
perhaps  it  will  in  some  special  and  favourable  ciuies,  it  m  un> 
questionable  that  sewers  kirge  enough  for  the  paaaage  of  a  nmn 
to  elean  them  would  be  required  for  the  rain-water  or  sur&oe 
drainage  in  this  metropolis;  the  detritus  from  macadamised  roads 
Ibrma  a  concrete  much  more  difficult  to  remove  than  all  obstruct 
tiont  in  eiillage^  and  no  gulJeys  (of  which  one  of  the  best  forms 
iLS  found  in  the  experience  of  the  Metroix>litan  Cbmmiasioners  is 
catkibite*!  on  the  wall,)  are  able  to  preveut  this  deposit  from 
accomulating  in  our  sewers. 

We  in  this  Metropolis,  with  our  levels,  if  we  desire  to  be  able 
to  erofls  our  streets  without  boats,  and  occupy  the  basements  of 
our  booses  for  more  than  two  hundred  and  fifty  out  of  the  thi'ee 
hundml  and  sixty-five  days  in  the  year,  must  have  sewers  for 
the  rain-water,  not  of  the  theoretical  size  requisite  to  carry  off  a 
given  rainfall^  but  of  size  sufficient  to  admit  of  the^  sewera 
odng  approached  for  cleanings  The  economical  reasoning  there* 
lb««  milia. 

The  theory  so  carefully  elaborated  in  some  of  the  treatises  on 
dnlnage,  of  forming  surface  drains  literally  at  the  siurfiice,  and 
CBily  covered  by  the  requisite  thickness  of  atJone  or  other  material 
to  protect  them  firom  the  c*UTia^  traffic,  and  admit  of  their 
being  eaaily  deansed  of  tlie  r^jad-dirt^  forgets  that  the  front  areas 
and  TGKt  portions  of  London  houses,  the  gardens;,  and  the  bafie- 
ment  areas  are  usually  12  or  14  feet  below  the  street  level,  and 
totally  neglects  them. 

Having  then  the  neceasi^  for  lai^  sewers  for  the  surface 
drainage,  and  of  deep  sewers  for  the  subtil  drainage,  we  are  next 
to  inquire  into  their  applicability  to  hotue  drainage,  or  the  substi- 
tution of  other  metlitxis.  Great  improrementa  have  within  the 
last  half  century  taken  place  in  the  hmtte  drainage  of  the  Metro- 
poUa  independent  of  the  question  of  the  size  of  the  drains, 
O^pooU  are,  I  believe,  no  longer  contended  for,  Water-cloiieta 
aie  oonaidered  essentials  by  a  clfl£s  of  people,  whose  fathers 
wnold  have  qjb  S4>on  expected  to  ride  in  tlietr  own  coaches  as  use 
them;  and  that  peritjdical  juid  dre^j^lfal  infliction  ujjon  Mr.  Pater- 
|^it^n;ag  of  "ttomething  wrong  with  the  drains"  is,  within  the 
lumaeB  at  any  mte,  less  frequeut  than  formerly.  This  last  etfect 
18  donbUess  attributable  to  the  general  use  of  the  tubidar  pottery 
drain;  not  that  all  the  improvementii  have  been  made  with  it, 
but  becauae  the  buildei-s  and  bricklayers  who  would  not  use  it, 
wer«  compelled  in  support  of  their  prejudice  in  fevour  of  the  old 
barrel  drain,  and  for  the  hoDour  of  the  cause,  to  build  their  brick 
drains  s<imewhat  more  smoothly  than  they  had  been  in  the  habit 
of  doing.  The  main  cause  of  improvement,  however,  b  the 
information  which  was  given  to  practical  men  by  scientific  men 
upon  the  necessity  of  an  imifonn  inclination  in  place  of  the  flat 
incline  and  sudden  fell  near  the  sewer,  which  was  commonly 
adopted  in  houjae  draina,  and  the  knowledge  which  has  reached 
even  housemaids  and  footmen^  that  a  good  scour  of  water  through 
the  riralns  is  better  obtained  by  a  plug  imder  the  lifte^i  water- 
closet  handle  during  the  coming  in  of  the  water  supply  than  by 
the  old  and  time-honoured  expedient  of  pouring  pailM  by  |^ful 
dfiwn  the  grating  in  the  back  area. 

Greatly  inilebted  we  are  to  the  sanitary  reformers  on  this  sub- 
j«et^  and  we  may  ofler  ourselves  the  same  oongratulati<:ins  upon 
thiMr  experience  as  we  do  on  the  pnictioea  of  our  fiithers;  we 
know  now  what  to  avoid.  Their  2-inch  pipea  from  sink^^,  ;i-inch 
lioiue  drains,  and  4~iuch  ctimbineii  drami^  are  now  as  much 
tiiiog9  of  the  post  amongst  practical  men  as  a  oeespool  under  the 
OCCitre  of  the  tront  kitchens;  4-inch  pipes  from  sinlcs,  and  (J-inch 
frrim  wat*«r-ck)8ets,  are  the  smallest  which  practit^e  has  iftTirranted 
Ti  '     iiug.     Theory  prrn'es,  and  proves  satisfactorily,  that  a 

;  i   with  the  inclination  ordinarily  obtainable  in  London, 

w  ^  nough  to  carry  otf  the  refuse  from  a  firBt-claas  house, 

f  < I  i  r  I  r ,  < '  i<:e  luw  discovered  such  frequent  stoppages  even  of  4-inch 
pipes,  liiiit  they  are  now  scarcely  ever  used. 

I  could  give  the  histoiy  of  numeixjUB  and  various  individu/tl 
£ulure»  which  have  arisen,  but  others  will  occur  to  all  the  mem- 
bePi»  We  are  sometimes  tfild  that  these  are  preventibie  ^toppage^^ 
laid  that  the  small  drain  gWea  increased  deansiug  power  to  the 
w%i^  in  the  contents,  and  is  so  mucli  better  as  to  warrant  the 
adoption  of  the  means  to  prevent  the  insertion  of  improper  sub- 
stances At  greater  cost  than  we  are  now  accustomed  to  do:  in 
other  wonSi  that  the  trap  should  be  improved  and  altered. 
How  o^n  would  even  the  3-inch  drain  be  quite  foil  of  water  so 


&B  to  push  the  substance  in  suspeiuie  befo^  It?  This  great  and 
inhei'eut  evO  of  tt&ppagcM  is  sometimes  met  by  saying  that  you 
must  teach  the  ^>eople  not  Uj  put  matters  dovm  the  <ii'aiu  which 
will  caiiae  stoppage,  and  that  a  population  must  be  thoroughly 
imbued  with  the  belief  that  the  omission  and  oommisi^ion  of  sins 
against  the  drains  will  cause  a  recoil  u{x»n  themselves  iu  disease 
and  death;  but  we  must  change  the  character  of  the  human  mind 
before  this  desirable  periunl  will  arrive;  do  not  men  commit  sine 
of  omission  and  commission  upon  the  ducts  and  sewers  in  their 
own  bxiiea,  knowing  that  they  will  recoil  in  the  shape  of  disease 
and  death? 

The  most  fruitful  causes  of  the  failure  of  pipes  have  been  the 
joints;  butt  joLQts  are  specially  liable  to  this  observation;  when 
laid  iu  ground  which  is  not  verys^idid  and  consistent,  the  lengths 
are  liable  to  shift,  and  an  irregularity  cauaes  a  lodgiueut  of  a 
small  tioilion  of  the  matters  floating  down;  once  beguu^  the  evil 
speetlily  accumulates,  the  obstruction  gathers  from  each  {passing 
substance  which  is  not  of  sufficient  tenacity  to  resist  it,  and 
eventually  entirely  chokes  the  pipe. 

With  reference  to  whole  socltet  pipes,  practical  men  are 
di%"ided  in  their  ophaon  aa  to  whether  they  are  best  set  in  clay 
or  cement;  for  my  own  paz-t  1  think  it  esseutial  to  pipe  drainage 
that  no  extraneous  mtttter  should  possibly  get  into  the  pipe  fix>m 
tlie  outside,  and  I  think  they  are  oest  set  in  cement.  All  houne 
drains  are  best  waterproof;  a  stoppage  may,  if  this  is  not  the  case, 
exist  for  a  long  time  in  a  ilrain  without  detection,  qa  the  fluid 
sewage  oozes  through  the  joints  and  saturates  the  surrounding 
ground.  In  a  gravelly  or  sandy  soil  this  ev^il  may  have  beeu 
proceeding  for  months  without  notice*  Half-socket  pipes  I  think 
are  the  best,  tm  they  ofler  the  opjjortunity  of  removal  without 
breaking  them  upon  the  occurrence  of  stoppages;  and  it  is  more 
easy  to  detenuine  when  they  are  accurately  laid,  the  upper  semi- 
circles of  the  two  pipes  abutting  against  one  another  anording  a 
good  test  of  this.  The  thicknesses  of  the  pipes  have,  with  sound 
judgment,  as  it  seems  to  me,  been  increased  by  the  resolution  of 
the  Metropolitan  Commissioners  of  Sewers;  they  must  now  be 
4-inch  for  4  inches,  |-Lnch  for  fj  inches,  1-inch  f(»r  9  inches,  and 
I J^- inch  for  12  inches.  Beyond  this,  the  Commissioners  do  not 
permit  pipe  dniiiia  within  their  jiu-isdiction,  as  they  have  bei!U 
found  to  break  and  cause  great  dam.'ige  and  expense. 

The  ghizing  of  the  tubes  inside,  though  very  ilesirable  and  uf 
indirect  utility  in  causing  a  Ijett^fr  pipe  to  l*e  burnt  tlian  would 
otherwiBG  be^  is  not  of  any  material  assistance  to  the  flow  of  the 
sewage  matter  through  them.  There  forms  in  all  sewei-s  a  sort 
of  slime  against  the  sides  and  bottom,  which  is  after  a  very  sliort 
period  as  efficacious  in  giving  a  Bmoi>thne«i  of  bore  ag  the  most 
expensive  glaze  would  be.  Too  much  attention  cannot  be  paid 
to  the  bedding  of  the  tubes  at  a  true  inclination,  a  very  small 
error  in  the  levels  being  of  niut-h  more  importance  than  in  a 
lai^  drain,  where  there  is  oppoil unity  for  adjustment  of  an  even 
incTinatioE  in  the  current;  it  is  obvious  that  3  inches  wrong  with 
a  6-inch  tube  on  a  very  flat  incline,  will  be  equivalent  to  the 
stopiiing  up  o{  half  the  tube. 

With  retereiKie  to  the  question  of  uaing  hack  combined  drainagt^ 
or  a  separate  drain  from  each  house  to  the  sewer  in  the  street, 
there  are  many  considemtions  which  are  not  usually  Uken  into 
account  by  those  who  advocate  the  first  of  these  sysjtema.  AVe 
have  seen  that  street  sewers  are  neoeesaiy  on  account  of  the 
neceesity  for  surface  drahts^  and  that  they  must  be  so  large  for 
this  specifd  pur]»o«e  as  to  arlmit  of  their  being  applied  also  t«> 
receive  the  houue  drainage  (1  do  not  apprehend  that  the  most 
earnest  advocate  of  Ixack  drainage  ever  proposed  that  the  snrlace 
drainage  of  the  street  should  be  at  the  rear  of  the  houses).  We 
have  then  to  consider  whether  it  is  better  that  the  block  of  houses 
should  be  di-aine^i  at  the  roar  in  the  liack  courts  or  gardens  by  i^ 
comi)ined  drain  which  is  turned  into  this  sewer  at  one  point,  ur 
that  each  house  in  the  block  should  have  ita  separate  of^ening 
into  this  sewtsr.  I  pjiss  by  the  considerations  of  invainiLai  of 
private  property  involved  in  the  d^mbined  back  system,  and  the 
more  serious  danger  of  intentional  stopjmge  and  cutting  ofl"  the 
dmins  of  which  perhaps  nearly  idl  of  us  here  have  seen  insti».nce«, 
aa  they  are  by  no  means  uncommon.  I  j>a:5S  by  the  necessity 
which  in  almost  all  cases  there  would  be,  that  the  combined 
drainage  of  the  whole  block  should  flow  under  the  end  return 
hoUHe,  and  the  much  gi'eater  liability  there  would  be  that  a  stop- 
page should  occur  in  the  small  tlrjun,  say  12  int^h^s  diiimeter, 
than  iu  the  sewer  in  the  front,  and  that  all  the  inmates  of  hoUHCfi 
in  the  block  would  be  the  auflei^ers  for  the  neglect  of  one.  I  pawi 
by  these  considerations,  though  they  are  enough  to  prevent  llie 
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adoption  of  b&ck  dr&miige  withont  strong  local  reasoiis  in  its 
fivour,  and  I  come  to  the  nmia  point  at  iaaue  between  the 
advocate  of  one  aystera  and  the  otker,  viz-  the  economy.  Now, 
first  w©  muat  have  a  di-ain  from  the  fent  area  in  all  streets,  so 
that  we  have  the  kn0;h  of  the  ilrain  fi-ora  the  front  area  to  the 
water-closets  and  alnk  in  the  bkwment  and  the  back  area,  if 
there  ia  one,  to  set  against  the  tc^ngih  of  the  drain  from  the 
wateiMiloeet  and  sink  to  the  hack  combined  drain,  and  the 
frontage  of  tlda  combined  drain  along  the  house.  Almost 
invariably  with  modern  houses  in  blocks,  there  are  rear  projec- 
tions, which  are  quite  as  wide  a^  the  fn)nt  area,  generally  they 
are  wider,  we  have  therefore  to  set  the  extra  length  of  the  pipe 
in  the  house  (ou  the  supjiosition  that  the  sink  and  water-closets 
are  at  the  refir  as  they  usually  are)  against  the  frontage,  imd  we 
have  in  this  to  set  1^-inch  pipe  frontage,  and  one  12-inch  J  piece, 
tliminiahing  to  6  inches  against  a  straight  6-inch  pipe  tiirough 
the  house.  It  is  clear  that  in  nineteen  cases  out  of  twenty,  back 
oombine<l  drainage  would  be  more  expensive  than  sejifirate  front 
drainage,  pro\ide<l  they  were  botli  efpially  well  done.  It  suits 
well  perhaps  i^ith  the  views  of  speculative  builders  in  outlying 
parts  of  the  town,  where  there  are  no  basements  to  the  houses, 
and  surface  drainage  is  not  yet  provided  foi' — the  pai-ishes  not 
having  had  the  roids  and  pathways  hande<l  ttver  t<>  them — to 
obtaiu  permission  to  insert  all  along  the  rear  of  their  blocLs, 
l)efoi*e  the  garden  or  back  court  fence  walls  are  up,  a  cheap 
15-inch  drain  instead  of  an  efficient  sewer  in  the  street;  but  it  is 
ci  immense  important*  that  their  views  should  not  be  complied 
with  to  the  pi^jndice  of  the  hejfdth  of  the  inhabitants  of  their 
bouses,  and  the  property  of  the  j)er8ona  who  purchase  theii* 
iatere«t  in  the  houses  when  they  have  let  them» 

Were  each  man  who  builds  in  this  country  his  own  freeholder, 
there  would  be  no  ipiestioo  as  to  the  combined  back  drainage — it 
would  not  l>e  tolerated;  and  because  we  have  a  vicious  system  of 
leaaeholds  which  enables  such  propositions  to  be  entertained  and 
to  be  hailed  hj  Home  of  the  nmiill  builders,  are  we  to  be  told  that 
the  Commissioners  of  Metropolitan  Sewei-s,  who  have  wisely 
permitte^l  the  sTstem  only  under  such  local  circumstanees  as 
make  it  obviously  deaiml>le,  ai-e  neglecting  the  objects  of  their 
apppointment  and  stifling  the  ti-nthl 

We  now  come  tf>  the  second  division  of  the  subject — Sewkragb, 
by  which  is  meant  the  arterial  drainage  fr^m  the  house  drains  to 
the  outfall. 

We  have  arrived,  in  considering  subsoil  and  surface  drain- 
age, at  the  fact,  that  a  sewer  lai'ger  than  the  theoretical  size  is 
necessary,  and  after  making  due  allowance  on  that  account,  we 
can  with  tolerable  accuracy  deteiTiiine  what  should  be  the  sizes 
of  the  sewers.  As  they  gra<lually  appro^kch  their  outfklLa  they 
receive  increjiaed  amoimta  of  drainage  frrim  the  increased  area 
they  traverse;  the  average  of  the  make  of  sewage  over  a  given 
area  of  inhabited  houses  in  London  haAbeen  tolerably  accumtelj 
obtaine^i  by  experiment. 

It  is  found  that  in  six  hours  in  each  day,  as  much  sewage 
comes  down  iw  during  the  remaining  eighteen  hours;  the  rainfall 
is  taken  by  the  engineeni  to  the  Metropolitan  and  City  Commis- 
sioners at  2^  inches  over  the  entire  area^  after  making  prt*per 
deductions  for  the  etFeot  of  e\'aiioration  and  absorption  in  dry 
gTfumd,  and  upon  the  formula  of  the  s«|uare  i*oot  of  the  hydraulic 
mean  depth,  multiplied  by  twice  the  fe.ll  in  feet  per  niile»  minus 
oae-tenth  I'ijr  friction,  equalling  the  velocity  In  feet  per  secotxd, 
the  capacity  of  the  sewer  can  be  calculated.  It  is  a  fact  seldom 
iuiinitted  by  pipe  seweir  advocates,  but  nevertheless  true,  that 
many  of  the  old  l^mdon  sewers  are  too  small,  aa  well  as  many  too 
large,  upon  this  f>rinciple. 

At  is  sometimes  forgotten  in  the  controversy  on  the  part  of  the 
pipe  advocates,  that  upon  true  hy<lraulic  prindples,  the  sizes  of 
the  sewers  as  calctilated  for  their  drainage  capaoility  only,  soon 
reach  such  dimensions  as  that  pipes  are  no  lon^r  available,  even 
if  they  answerer!  their  ends.  B^des,  were  they  laid  with  reference 
only  to  the  immediate  requirement  in  places  where  they  would 
be  sufficiently  large  for  it,  they  do  not  admit  of  extension  to 
embrace  the  drainage  of  an  increaee^l  number  of  houses,  a  point 
very  necessary  to  be  considered  *>n  all  grounds. 

Pipe  sewerage  may  be  Bai<l  to  have  been  well  trie<l  in  the 
Metropolis,  and  to  liave  liiiled.  On  the  wall  are  instaneea,  by 
no  means  the  worst,  of  the  condition  of  pipe  sewers,  as  ascertained 
by  Mr.  Bazalgette,  the  engineer  to  the  Metropolitan  CJommis- 
nioners,  by  their  order.  Many  of  these  it  appears  were  habitually 
flashed,  and  the  investigations  were  made  by  the  officer  to  the 
Commission,  solely  with  a  view  to  ascertain  the  applicabilily  of 


pipe  sewers  in  the  future  operations  of  the  Commission.    The 

g resent  shape  adopted  by  the  Commission  answers,  as  far  as  its 
ottom  goes,  aU  the  ends  of  a  circular  sewer  in  diminished  fric- 
tion, and  as  the  perimeter  widens,  it  must  (by  the  well-known 
principle  of  hydnudics  that  the  resistance  of  every  particle  of  the 
fluid  is  in  direct  ratio  to  Uie  perimeter  of  the  section,  and 
inversely  as  the  area  of  its  section)  give  beyond  the  semicircle  a 
greater  velocity  in  feet  per  second. 

The  sewers  now  built  under  both  Commissions  are  oonstnicted 
upon  sound  hydraulic  principles,  and  we  may  hof>e  that  there  is 
no  waste  of  public  money  for  want  of  an  ample  scientific  know* 
ledge,  both  of  the  requirements  and  ^le  best  method  of  answerinig 
them. 

There  are  details  connected  with  the  sewerage  which  it  is  worth 
while  to  allude  to,  as  many  differences  of  opinion  exist  upon 
them:  the  ventilation  of  the  sewers  is  one  of  these.  It  ia  admitted 
on  all  hands,  I  believe,  that  till  we  have  a  perfect  water  supply, 
and  our  sewers  are  scoured  as  tlnjse  of  Pans  now  are,  by  strotig 
streams  of  water,  provision  must  be  made  for  the  <.ic«aaioiu3 
passage  of  labourers  in  them  to  cleanse  them.  And  even  wii^ 
this  much -to-be-longed-for  time  aiTtves,  entiunce  will  be  neoes> 
sary  for  the  repairs,  which  will  be  rendered  more  frequently 
requisite  by  the  scouring.  If  the  sewera  are  to  have  labi^urers  in 
them  they  must  be  ventilated,  and  it  is  a  question  which  is 
the  beat  method  of  effecting  this;  many  schemes  have  been 
proposed. 

A  direct  air  shaf%  lea<lin^  to  the  centre  of  the  street  is  adopted 
by  the  Metropolitan  and  City  Commissioners,  though  they  aamit 
that  it  is  open  to  great  objection,  A  plan  which  nas  been  used 
with  success  in  many  places,  is  to  connect  the  rain-water  stack 
pipes  with  the  sewer.  Mr.  Varley,  the  water-colour  paint^tr, 
read  a  puffer  at  this  Institute,  in  1846,  descriptive  of  this  method; 
his  iliagram  is  ou  the  walL  Shafts  and  furnaces  for  draft  have 
been  proposed,  but  woidd  entail  enormous  cost  It  luia  been 
propostMl  U>  oomi>el  all  jpersons  having  steam  btpUers  for  manu- 
lacturing  pur|>oseaj  as  bi'ewei's,  mechanlad  engineers,  anil  the 
like,  to  admit  the  foul  air  from  sewers  to  their  chimney  shafts; 
but  it  is  doubtful  whether  this  would  answer.  The  chimney 
shal't^  would  hai-^dly  always  be  in  the  highest  levels  and  very  long 
aihts  would  have  in  most  cases  to  be  run  to  the  nearest  sewer. 
Dr.  Bucklimd  cume  down  here  one  day  to  propose  that  the  gas 
lamjjs,  in  certain  requisite  numbers,  shoula  be  connected  with 
the  sewers  by  shfd'ta,  and  that  iron  cylinders  should  convey  the 
foul  air  outride  tht*  stalk  of  the  lamp  to  the  flame,  which  would 
consume  it,  or  destroy  its  noxious  qualities. 

8ome  have  prot>ost^i!,  that  eveiy  house  to  be  built  or  rebuilt^ 
should  be  compelled  to  have  a  flue  in  the  pjarty  wail  for  the  use 
of  the  Comnusaioners  of  Sewera,  should  tliey  nee<l  it,  trt  ventilate 
the  sewer  at  that  pjirt;  this  does  not  seem  an  impracticable  plan, 
and  perliaps  it  will  be  considertitl  in  the  New  Building  Aci» 
which,  we  have  been  informed,  is  now  in  the  hands  of  the 
Board  of  Health.  At  any  rate,  ventilation  in  the  sewers  must 
be  provided. 

Flushing  is  a  point  to  be  notiet*d  in  the  consideration  of 
sewers.  Great  improvement  has  been  nuide  iu  this  method  of 
cleansing  the  sewera,  and  with  a  peifect  wat^r  supply,  there  is 
no  reason  why  it  should  not  l>e  ext^udeil  ti>  such  a  degree,  as  to 
almost  entii-ely  obviate  other  methods,  except  in  5a%  situ&tioiis, 
where  raking  will  probably  always  be  requisite. 

A  system  of  flushing  has  l^een  proposed  by  Mr,  Jenmngs 
(whose  clever  contrivances  in  connection  with  drainage  detail^ 
entitle  him  to  the  thanks  of  all  architects  and  saniUtry  reformersi 
and  some  of  whose  inventions  surround  us),  in  which  the  acca« 
mulated  refuse  of  each  day  is  released  at  a  given  moment  from  a 
receptacle  constructed  under  each  house,  any  number,  say  100, 
such  receptacles  being  opened  at  once  by  the  aid  of  wires  and 
cranks,  or  electricity,  it  is  supposed  a  rush  would  take  place  down 
the  sewers  which  would  clear  evei-ything  away  with  it.  Another 
invention  by  Mr.  Salter,  tti  which  my  attention  has  been  brought 
by  Mr,  Jeunings,  in  the  self-acting  flushing  gate,  in  which  by  an 
outflow  pipe  fi^m  the  upper  level,  communicating  with  a  tilted 
box  ou  the  lower  level,  or  in  the  side  entrance,  the  sewer  itael( 
when  full,  forces  up  a  catch  lever  ajid  releases  the  gate.  It  is 
very  in^[eniou3,  and  is  i-ecommended  &om  experience  by  the 
authorities  at  Leeds. 

Time  will  not  permit  me  to  treat  of  the  many  other  matter* 
connected  with  the  «e Wei's,  which  will,  I  hope,  come  out  in  dis- 
cussion, but  we  must  pass  to  the  OirrFAiOi,  on  which  I  can  aay 
but  vejry  little,  except  that  having  read  digests  of  all  the  \  ' 
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dtM  iQ  Gompetttioii  to  the  Commbsi  oners  of  Sewers,  I  do 
■not  1>  '  '    re  18  one  except  that  of  Mr.  McLean,  for  intercept- 

ing t  i  levels,  and  taking  the  lower  nnder  the  Thames  at 

_VauxhHij,  wuifh  U  practicable,  without  ftuch  an  enoraions  outlay 
_  money  aa  to  qnite  prechide  it  from  consideratiun, 
Wcr©  T[jord  Pidmerston  for  one  week  at  the  Sewers'  Office,  or 
,  bad  he  to  make  application  there  so  frequently  as  w«  all 
live,  he  would  have  long  considered  before  he  took  such  a 
olent  oourae  as  Xjo  declare  the  whole  of  the  proceedings  of  the 
[etropolitan  Commisaioners,  since  they  had  been  in  office, 
erroneoufl.  Lord  Palmerston  w^ould  have  known,  that  at  any 
rate  they  had  endeavourefl  to  get  at  the  truth;  he  would  have 
known,  that  seeing  the  rock  the  two  previoua  Commiaaiona  had 
split  upon,  viz,,  chimericai  acheming  in  the  one  case^,  and  a  neglect 
of  detail  for  a  grand  measure  in  the  other,  Commissioners  were 
now  only  anxious  to  do  their  work  so  that  it  should  he  lasting 
and  beneficial.  He  would  have  known,  that  their  officers  were 
selected  with  the  utmost  care,  and  tliat  no  erotcheta  now  took  up 
the  time  of  these  officers;  no  endeavours  to  make  out  cases,  which, 
if  proved,  could  not  be  carriai  out  without  an  entire  remodelling 
of  the  whole  Metropolis;  no  rival  achemea  within  the  very 
executive  office  of  the  Commission  taking  tip  the  time  which  the 
public  was  paying  for;  and  before  he  took  a  step  likely  always  to 
deter  sound  men  trom  engaging  in  the  pubiit'  service  voluntarily, 
he  would  have  waited  till  he  was  bett-cr  infonned  than  he  could 
be  by  a  letter  cont*Tining  hea^ls  of  a  controveray,  moet  of  which 
are  long  since  settled  in  practical  men^s  minds,  and  every  one 
of  whic\  had  he  aaked  information  of  the  ComnuBsionera,  they 
ooold  have  givea  him  aound  opiniona  upon. 
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IBON   CUSTOM-HOUSE  AKD  STOKE,   FOB  PERU. 
(Wiih  Etifframnff»i  PMe  XX.) 

Two  l*rge  biiildinga  of  iron  have  recently  been  prepared  by 
Messrs.  E.  T.  Bollhouae  and  Co.,  of  Manchester,  intended  for  a 
cu«tom-house  and  general  store  for  the  t^jwn  of  Payta,  in  Pern. 
Our  En;JTaviiigs  represent  theae  buildings  half  in  elevation,  and 
half  in  aeetion.  These  structureH  liave  been  erectetl  ct>inplete  in 
Messrs.  BellhouseV  yard,  and  attracted  considerable  attention 
and  interest,  which  was  shown  by  the  fact  of  their  being  visited 
and  inspected  by  25,000  persons  in  ten  days. 

The  m>n  Chi^tom-Hooae  oonsists  of  a  square  block,  70  feet  each 
way,  of  two  lofty  stories,  surrounded  by  a  balcony  at  the  second- 
floor  level,  and  an  ornamental  venmdah,  e^ich  projecting  2  yards 
from  the  face  of  the  building.  The  rmif  iaclmea  upwards  from 
each  aide,  meeting  at  a  square  platform  23  feet  across,  and  atK>ve 
irhich  rises  a  circular  tower,  17  feet  high,  15  feet  diameter,  which 
m  surmounted  by  an  upper  circular  tower  and  flagstaff.  The 
edifice  is  inclosed  by  iron  railings  and  gates,  leaving  a  space  of 
10  feet  on  all  sides;  and  the  balcony  and  the  platforms  are  in- 
closed by  ornamental  cast-iron  railings.  The  external  shell  con- 
sists of  strong  cast*tron  upright  pilasters,  and  rross-pieces  of 
wpouglit  angle-iron,  to  whicli  are  belted  the  galvanised  corrugated 
sheets  No.  16  wire  gage.  In  thiu  building,  the  corrugations  of 
the  sheets  run  in  a  vertical  direction. 

We  need  not  here  enter  into  a  close  description  of  the  detrtils 
of  the  building,  as  a  brief  account  of  the  construction  will  auffice 
in  c^juuHction  with  the  .section  and  detiiils  contained  in  our  eji- 
gravings.  The  pilasters  are  placed,  at  intervals  of  about  14  feet, 
npon  base  stones,  from  which  they  rise  to  the  eave  level,  whei"e 
they  are  connected  by  a  cast-iron  mouldoii  t?ave-plate.  From  the 
top  of  the  piliiHters  spring  the  ti-uased  rafters  of  the  roof,  .which 
incline  u|>war*U  until  they  reach  the  s<piare  pintforra,  nud  are 
finnly  l>*>lted  thereto*  Tliis  square  platform  consist  a  uf  a  atrougly 
joiiited  framework  of  car|)entry,  covei-ed  with  li-inch  plank  and 
leadeil,  supported  by  columns  which  spring  from  atone  bases  at 
the  grouod  line.  The  columns  are  ao  pLiced  as  to  he  covered  by 
'le  partitions,  thus  being  no  obstruction  to  the  }>assages  or  the 

ouis.  We  have  previously  mentioned  Uie  two  upper  towers, 
hich  are  of  iron;  in  the  lower  one  is  a  clock  having  a  four-feet 
dial. 

The  floor  of  the  lower  story  is  of  2-inch  planks,  grooved  and 

igued  with  iron  at  the  joints.    These  planks  are  fastene<l  down 

jn  ciAMt-iron  l>eai*ers,  wIiiL'h  ai-e  aupportetl  by  sleefjer  walls. 

e  upper  floor  c<inaiatfl  of  tiinb*?r  joists,  with  the  floor  boardn 
liailed  on  to  the  upper  edge^s,  !uid  the  ceiling  boards  bel(:>w.  In 
each  story  the  interior  is  divided  into  a  main  centmj  passage  or 
hall  13  fuet  wide,  with  rooms  and  passages  on  each  side.    Stairs 


lead  to  the  upper  story,  to  the  platform^  and  to  the  base  of  the 
upper  tower. 

The  whole  of  the  sides  and  ceilings  of  the  various  rooms  and 
passages  are  lined  with  boarding,  upon  which  Croggon*s  patent 
inodorous  felt  is  naileil,  which  will  be  paltered  with  a  common 
lining-paper,  and  finished  wiih  coloured  paperliangings,  Win- 
dows, 0|>ening  in  the  nitmner  of  Fi^ench  casements,  iflbrd  light  to 
the  rooms.  The  bold  projection  uf  the  balc^fuies  and  vei'and&hs, 
and  the  attention  whicm  has  been  paid  to  the  details  of  design  in 
the  varietur  pila-sters,  comicesj  and  mouldings,  under  the  direction 
of  Mr.  E.  SaUunons,  architect,  have  been  produ<!tive  of  a  good 
general  effect  in  this  edifice. 

The  Iron  Warehouse  or  Store  occupies  a  ground  space  of 
1 20  feet  by  90  feet  The  walls  are  cx)mpo8ed  of  strong  iron  pilas- 
ters (Bellhouse'a  patent),  and  galvanised  eon-ugated  sheets,  the 
corrugations  rumiing  in  a  horizontal  direction  l>etween  the  pilaK- 
ters.  The  entire  biulding  is  covered  by  a  roof  rising  to  a  ]:»eak  in 
the  centre,  the  framework  of  w  hich  is  composed  of  trussed  princi- 
pals and  bai-a  of  wrought-iron,  covered  with  corrugated  sheets. 


Fig,  1,  of  the  annexed  wood  engravings,  represents  a  side  viei», 
and  fig.  2  a  cross  section,  of  the  cross-bar  of  angle-iron  A,  and 
timber  batten  B,  to  which  are  attacheil  tlie  galvanised  corrugated 
iron  sheets  on  the  outside,  and  the  liuing-boarda  D  on  the  inside. 
In  fig.  2,  A,  re] (resents  the  wcwHlen  beam  fonning  the  curb  of  the 
square  platform;  B,  the  trussed  principals  of  Uie  roof;  C,  th« 
eorrugated  iron  sheets  in  the  ^ame;  D,  the  cast-iron  moulded 
cornice  running  under  the  eaves;  E,  the  ceiling  joist;  F,  the 
verandah,  covered!  with  coiTugated  iron  sheets;  G,  the  pendant, 
8hi>wn  in  elevation  in  fig.  4.  In  fig.  5,  A,  is  the  balcony;  B,  the 
nuliiig;  fj,  the  floor  joist;  D,  cast-ix-on  beam  carrying  floor  joists; 
E,  the  window  top;  ¥\  window  sill;  G,  cross  rail;  H,  cast-imn 
hjise;  I,  the  basement  floor.  Fig,  i\  represents  oomiee  and  ceilitjg 
of  the  tirdt  circular  tower,  on  liie  top  of  which  rises  the  uppei- 
circular  tower. 

A  covered  inclosure,  60  feet  by  30  feet,  into  which  carts  can  be 
tjiken,  is  entei-ed  by  a  main  arched  gratetl  opening,  with  gates, 
32  feet  high  to  crown  of  the  ari.^h,  and  30  feet  wide;  the  interior 
of  the  warehouse  is  entered  from  this  incbmure.  laght  is  admit- 
ted to  tiie  interior  by  means  of  windows  at  the  sides  and  ends,  in 
whieh  are  platwl  sliding  cjisementa  for  the  admission  of  air  for 
ventihition.  Irt>n  gratings  are  fixed  on  the  exterior,  and  iron 
shutters  on  the  inside  of  these  li^ondows. 

Tlie  execution  of  these  large  iron  buildings  has  been  intniste*! 
by  Messn*.  A.  Gibbs  and  Sbna,  of  London,  to  Messi-s,  E,  T.  Bell- 
house  and  Co,,  and  they  have  been  constructed  under  the  8Up«>r- 
intendence  and  dii-ection  of  Mr.  E.  Woods,  C.E.,  of  London. 
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ON    WATER  METERS .♦ 

By  J.  Olynx,  F,Ra 

[Paper  read  ai  the  Society  of  Arts,  Lo/ndon,  April  lUtK.] 

The  inliahitants  of  large  ajul  populoiM  cities  reiiuire  an  ample 
supply  of  water,  as  one  of  the  tir^t  Qccessaries  of  life;  and  aa  the 
people*a  wealth  and  civilisation  advancci  ao  doea  the  demand  tor 
water  increase. 

If  proof  of  thb  were  needed,  it  would  only  be  requwite  to 
point  to  the  splendid  remains  of  the  aqueducta  Mid  watarworkja 
af  ancient  timea;  for  the  rulers  of  all  nations  and  ages,  except  out 
own,  seem  to  have  thought  it  their  duty  to  provide  wat^ir  in 
abund&nce  for  the  health  and  comfort  of  their  suVijecta. 

In  thi^  kingdom,  however,  and  more  especially  in  this  ^eat 
metropolis,  the  case  has  been  otherwifte,  and  the  supply  of  water 
has  been  left  to  become  a  cofnmercial  speculation  and  a  meanii  of 
einphmng  private  capita  L 

The  consequence  of  this  has  he^n  a  limited  supply,  delivered  at 
intervals,  and  receiveii  in  cisterns  considered  large  enough  to 
contain  as  much  water  as  the  fiimily  of  the  house  required  for  a 
day  or  two  days'  use;  and  this  stote  of  things  continued  until  the 
pnblic  became  »o  much  diHisatirffietl,  that  the  government  has,  to 
a  certain  extent,  taken  the  matter  into  li^  cmii  haiidK,  and  exer- 
ciseiJ  the  right  of  the  strong  against  the  water  companies. 

The  people  require  a  supply  of  water,  when  they  want  it,  and 
AS  they  want  it;  the  wealthy  inhabitants  do  not  wish  to  be  stinted; 
tbey  Liemand  a  constant  Mupply,  continuous  and  unlimited,  except 
by  their  own  pleasure,  and  to  pay  for  what  they  have  by  measure. 
But  they  do  not  want  the  cisterns;  they  are  cumbrous;  they  ai-e 
inconvenient;  they  get  foid.  They  wish  k>  open  their  watei^tap 
whenever  they  like,  and  to  have  the  water  ujeasured  as  they  use 
it— like  the  gas — a;iy  at  so  much  per  thousand  gallchus. 

Ill  consequence  of  this  demand,  maiiv  ingenious  i)ers<jns  have 
turned  theu^  attention  to  the  matter,  an <1  exercised  their  witsnpon 
it,  ao  that  not  less  than  forty  jjatents  have  been  taken  for  inven- 
tions for  measuring  water  and  other  effluent  liquids  and  fluids 
^-«ome  of  these  machines  being  applicable  to  gas  as  well  as 
water. 

These  patents  bear  date  from  1824  dma-n  to  the  pTOi^ent  time, 
*\ud  the  Society  of  Arts,  being  sensible  how  very  desirable  it  is  to 
have  a  really  good  v^ter-meter,  has  twice  oflfered  rewards  for  tlie 
V>est  machine  of  the  kind. 

The  essentiahi  of  a  gorxl  wnter-nieter  appear  to  be  the  follow- 
ing:—1,  that  it  should  correctly  measure  and  show  the  quantity 
of  wjiter  delivered  under  various  heads  or  pressures;  :i,  that  it 
should  not  be  liable  to  get  out  of  onier;  3,  that  it  should  be  e^iijily 
cleaned,  oiled,  or  ailjnsted;  4,  that  the  cost  be  not  great,  m  that 
it  may  be  generally  used  by  householders.  The  majority  of  the 
water-metera  hitherto  invented  have  been  deficient  in  one  or 
more  of  these  essentials. 

In  the  Jury  R*.^|x>rt  of  the  Great  Exhibition^  it  appears  that 
five  of  these  contrivances  were  exhibited,  but  none  of  them  so  fur 
perfected  as  to  satisfy  the  conditions  of  a  g«x>d  meter.  The  jury 
do  not  even  make  honounible  mention  of  any  one,  although  they 
state  how  very  much  such  machines  are  wanted. 

Among  so  many  inventive  minds,  it  may  be  expected  that  their 
ideas  would  take  various  shapes,  but  as  very  few  ideas  are 
original,  so  in  the  attempt  to  develope  that  of  a  water-met^r,  w^e 
find  that  some  other  machine  or  contrivance  previously  kno'wn 
has  been  taken  Jis  the  starting  point  in  most  cases. 

As  the  cistern  of  the  London  dwclJinghouse  already  mentioned 
receives  and  measures  the  daily  supply,  and  by  means  of  the 
well-known  contrivance  called  a  baD-cjjck,  closes  the  tap  when 
the  cistern  is  fiill,  it  was  thought  that  by  having  twft  little 
datems  with  floats  in  them,  connected  with  inlet  and  outlet 
valves,  to  be  oi>eued  and  shut  alternately  by  the  floats,  the 
cisterns  might  be  filled  and  emptied  by  turns.  Their  contents 
being  known,  and  the  ebb  and  flow  of '^the  water  registered,  a 
very  simple  and  compact  meter  for  water  delivered  in  large 
quantities  at  a  low  pressure  may  thus  he  maiie. 

The  same  idea  of  twin  vessels,  and  a  reciprocating  action  by 
means  of  a  diaphragm  or  flexible  jjartition,  has  l>een  further 
elaborate*!,  something  like  the  gas-meter  ujxm  that  pnnciple. 

The  reciprocating  motion  of  a  piston  in  a  cylinder  like  tlmt  of 


thoae. 


rlikei 


a  ateam^ngine  has  aUo  been  proposed,  the  water  making  its 
entrance  and  ex^^it  by  means  of  a  slide-valve,  and  a  tolerably  good 
water-meter  has  been  »o  made;  but  there  ia  some  friction  of  the 
piston,  slide-valve,  "tumblinff-My^^  and  other  mechaniiim,  which 
requires  some  force  of  head  or  pressure  to  overcome.  If  the  force 
or  head  of  water  be  considerable,  its  action  is  violent,  but  with 
an  equable  and  mwlerate  pressure  an  efficient  but  not  a  cheap 
machine  may  be  constructed  on  the  cylinder  and  piston  plan. 

Other  forms  of  the  steam-engine  have  also  been  propoaed  lor 
water-meters,  such  as  the  disc  engine,  which  combines  tine  roUiy 
with  the  reciprocating  action.  The  water-wheel  on  a  large  scale, 
revolvLDg  in  a  circular  case,  has  been  tried  in  various  wuya,  and 
ia  a  favourite  scheme,  but  not  a  succesaful  oneu 

The  clepsydra,  or  water-clock^  in  which  water  was  foirmeryr 
used  to  measure  time,  has  been  tried  to  measure  water.  In  **-—■ 
a  hnllnw  dnim  or  wlieel,  di\ided  into  chambers,  has  them 
and  discharged  in  succession,  each  chamber  or  division  containing" 
an  nscertained  quantity  of  water;  the  wheel  halts  until  it  ij»  filled, 
and  moves  when  it  over-balances  and  empties  itself,  Machinii 
on  this  principle,  however  ingenious  they  may  be,  ninst  be  titv- 
gular  in  their  actifin,  and  not  suited  for  varying  heads. 

After  this,  come  drums  of  many  shapes,  some  receiving  the 
water  at  their  centre,  others  at  their  circumference.  Of 
tAking  the  water  at  their  centre-,  some  resemble  a  fan-blast^  i 
ai'^  like  Appold^s  pump^  and  one  like  Barker's  mill,  which  '««» 
ingenious  contrivances  for  obviating  friction,  for  continual  lubri- 
cation, for  straining  the  water  as  it  enters,  and  for  preventing 
acceleration  of  the  drum  or  miil  part — so  to  speak — of  the 
machine,  for  which  Mr.  Siemens  has  a  patents  There  is  a  macvhiae 
which  is  well  known  to  sfiilors,  ana  which  has  now  for  ] 
years  been  bc^fore  the  public — Masseys  Patent  Lng — for  me 
suring  the  distance  run  by  aMhip.  It  is  shanetl  something  1 
screw- pro  (Teller,  but  mtht^r  more  like  a  fish  s  tail,  wlieu  it 
it  as  a  propeller.  Suppo-se  tliis  put  into  a jpjj)e,  it  will  regista** 
the  rale  at  which  the  water  flow^  past.  This  is  another  type, 
and  there  are  moditieations  of  it  in  jiortiona  of  acrews,  drums  with 
spiral  vanes,  and  so  farth.  Mr.  Siemens  has  a  jjiitent  of  this  kind^ 
in  which  two  or  three  splits,  so  Ui  apefik,  revolve  in  opposite 
ways,  to  prevent  acceleration. 

There  are  other  forms  also,  but  from  what  has  been  said,  kq 
opinion  may  be  formed  of  the  diflficidties  which  attend  the  pn>- 
duction  of  a  perfect  water-meter  at  a  moderate  c««t;  yet,  as  in 
most  waterworks  now  in  course  of  conatruction  a  constant  supply 
of  water  can  be  delivered  at  high  service  to  the  consiuner,  it  is 
highly  desirable  that  he  should  be  able  to  avail  himself  of  sach 
advantjiges,  by  using  what  he  pleases,  and  paying  for  it  by  the 
quantity  consumed.  It  is  t«  be  hoped  that  some  water-meter  will 
be  invented,  or  some  of  those  l>efore  us  wUl  be  so  improved  as  to 
meet  the  demand,  and  satisfy  this  Society  and  the  puolic. 

Since  my  paper  wixs  written^indee*!  in  the  course  of  tiMlaj, 
upon  coming  here  to  see  the  several  models  sent  in  to  illustiute 
the  subject — I  found  there  was  one  meter  not  mentioned  in  my 
paper,  the  invention  of  Messrs.  Hanson  and  Chad  wick,  of  Salford, 
near  Manchester.  This  invention  differs  altogether  from  the 
meters  alluded  to  in  my  pa{)er  both  in  arrangement  and  action. 
It  consists  of  two  flat  semicircular  boga  of  vulcanised  india- 
rubber,  in  which  the  water  ia  in  the  &st  instance  received,  a 
wire-gau«e  or  sieve  being  intro<iuoed  between  the  8Uj>fdy'pipe 
At  the  other  extremities  ot  the  bags 


and  the  two  inlet-p 

there  are  openings  which  all*3w  the  water  to  pass  into  the  meter. 
The  water,  on  entering  these  bags,  sets  in  motion  three  oonical 
rfiUera  attached  to  a  centre-spindle,  in  connection  with  the 
counting- wheels  and  dial.  These  rollers  are  kept  constantly 
revohiiig,  each  revolution  registering  exaclly  the  oonlents  of  the 
bags.  Each  hag  is  kej)t  constfintly  distended  with  the  water  it 
receives,  ajid  as  one  of  the  rollers  is  constantly  in  ad%"ance  of  the 
ontlet^valve,  whilst  another  is  immediately  liehind  it,  the  quantity 
discharged  is  kept  up  "with  great  regularity.  There  ia  one  of  the 
machines  on  the  table,  and  I  have  this  afbern^xin  seen  one  at 
woik  at  the  New  River  Waterworks,  where  it  delivered  a  steady 
stream  of  water  at  various  pressures,  and  registered  the  fpiantity 
80  delivered  with  oonsideninle  accuracy,  and  I  am  told  that  the 
tlifference  of  the  delivery  at  moderate  and  high  pressures  is  only 
5  per  cent 


*  For  Hm  aad  the  Nuoasinliiig  ii»per  ahiI  «»odcat«  we  are  indebted  %Q  %k«  eoarUstj  of 
llui  Socitfiy  of  ArUt  IraiD  irho«o  '  Joonut '  tlMjf  lune  exincted. 
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DESCRIPTION  OF  TAYLOR^S  WATER  METER 

By  BkKJAMIN  FOTHKROrLL. 

[Foper  r$Qd  ol  ths  iiodety  of  ArU^  London^  April  19th.] 

TlTB  invention  of  a  meter  more  than  thirty  years  ago  for  mea- 
tttriog  gaa,  vma  considered  to  be  the  achievement  of  a  most 
tmportaiit  object;  they  are  now  almost  imiversally  adopted,  and 
Uiere  can  be  no  doubt  the  result  has  been  a  public  benefit  A 
madiine  for  measuring  water  subsequently  claimed  the  atteotioD 
of  men  of  mechamcal  genius,  and  a  great  number  of  pateata 
Iiav9  been  taken  out  from  time  to  time  for  water  meters^  but 
tiiat  which  appeared  plausible  in  theory,  was  found  inefficient 
in  practice.  About  two  yeara  ago  the  Corporation  of  Manchester 
aidT>&rtiaed  for  a  water  meter;  this  wa^  responded  to  by  a  large 
.amber  of  persons,  and  meters  of  all  descriptiona  were  sent  to 
Water  Works  Committee,  for  their  inspection  and  approval. 
meter  in  question  waa  required  to  miatain  the  greatest 
;  the  flow  must  not  be  interfered  with  by  obstruction  or 
so  as  to  hinder  iU  ascent  to  the  highest  point  of  lis 
aouroe;  it  must  measure  correctly  under  every  variety  of  pressure, 
and  when  subdued  to  the  smail^  amount  of  inlet,  must  indicate 
the  ouantity  paasiDg  through  the  meter;  and  durability  or  non- 
liability  to  wear  and  tear  must  be  an  important  feature,  without 
hich  the  machine  would  l»e  of  little  value, 
Mr.  T  Taylor,  of  the  Patent  Saw  Milk,  Manchester,  has  had 
«felention  directed  to  the  subject  for  many  yeara.  He  sue- 
'  d  about  twelve  J|Bara  ago  in  constructing  one  on  the  low- 
lur©  principle,  wnich  was  pronounced  by  Mr.  William  Fair- 
ly to  be  perfect  in  itj*  kind;  in  his  testimonial  he  siud  "1  have 
examined  Mr,  Taylor's  Water  Meter,  and  from  a  careful  con- 
sideration of  the  principle  upon  which  it  in  cxmstrucUad,  I  am  of 
linion  that  it  is  one  of  the  most  efficient  discoveries  that  haa 
yet  been  made  f*3r  measuring  out  and  duly  rebate  ring 
►rtioned  quantities  of  water,  Ac"  Other  individuals  also 
e  like  testimony.  Mr.  Taylor  has  invented  five  meters, 
— Jnrr  in  their  principle  and  action;  four  of  these  were  con- 
posseas  considemble  merit,  but  fiiiled  to  overcome  ail 
lti<?«  previously  noticed;  the  last,  however,  has  been 
1  by  oomi»etent  judges  U)  be  perfectly  sati.H factory. 
_  ^  dented  December  13,  1852,  and  it  has  been  heiom  the 
Manchester  Corporation.  Since  that  time  it  has  had  the  most 
severe  tests,  varying  from  the  highest  to  the  lowest  pres-sure, 
and  the  result  luis  been  its  approval  by  the  Water  Works  Com- 
mittee, There  are  now  betwixt  one  and  two  hundred  meters 
working  in  various  parts  of  the  country;  they  have  been  intro- 
duced into  sixteen  or  eighteen  towns,  and  have  given  universal 
■atisfaction;  there  is  one  with  a  12-inch  bore  pipe  now  working, 
and  it  is  measuring  the  water  supplied  by  the  Corporation  of 
Manchester  to  the  township  of  Dukinfield,  to  the  satisfaction  of 
both  parties  concerned.  Tlie  firat  meter  made  ou  thi.*i  principle 
WIS  fixed  up  at  the  extensive  cotton-milla  of  Messrs,  Birley, 
Manchester,  where  it  haa  been  working  akiMiat  a  year  and  a  half, 
measuring  from  35,000  to  36,000  gallons  per  day,  and  not  the 
slightest  disarrangement  haa  occurred  since  it  waa  fixed,  ^^ieeara. 
Birley  have  most  oonfidently  expraaaed  their  satisfaction  in  its 
principle  and  actioiL 

flO.   1.— tATbOt'a  Wltia  KKtSIL 


If, 


The  met^^r  i  fig.  1)  ©mawtfl  of  a  cylindrical  vessel  or  cist-enit  of  a 
dMd  proi>ortioued  to  the  bore  of  the  pipe  tliat  is  to  receive  and 
diirhtirj^i)  the  water  Inside  the  above-mentioned  vessel  is  a 
I  r«iralv!lig  on  its  axis  in  a  vertical  or  upright  position,  and 


the  stream  passing  throvigh  the  meter  is  distributeil  upon  the 
drum  at  each  aide  of  the  meter.  The  r^istratiao  is  ^ven  by  a 
train  r«f  wheels  connected  with  the  drum,  and  earned  to  the 
iiulii^ator,  and  by  a  combination  of  the  under-mentioned  media- 
nical  ari*angement  form^  the  water  meter  patented  by  Mr.  T. 
IVylor.  The  patentee  claims  for  himwelf  the  under-mentinned 
peculiar  J  ties  connected  with  his  water  meter: — 

Ist.  Tlie  vertical  iK>Mti<*n  in  which  the  drum  is  worked,  the 
said  cinuii  being  constructed  ut  gutta-percha,  thereby  preveniiug 
liability  to  colliipee  or  oorroaion,  the  said  drum  being  made  to 
the  specitic  gravity  of  water. 

2na.  Th.'it  the  quantity  of  water  contained  in  the  meter  be 
siiflicient  to  cause  the  drum  to  be  buovant,  by  wliich  arraoK^ 
ment  the  drum  is  made  to  revolve  by  the  slightest  action  of  tne 
water  against  the  blades  or  buckti'ts  of  the  said  drum, 

3rd.  The  arrangement  or  conatnietion  of  tiioronghfarea  i»r 
pipe,s  outsi^le  the  meter,  communiwiting  with  the  inside  and 
round  the  drum  for  the  delivery  and  exit  of  the  water,  and  fur 
causing  a  n:>tary  motion  in  the  water,  thereby  causing  tlie  dram, 
in  addition  to  its  buoyancy  and  vertical  jiosition,  to  be  more 
certain  of  its  liability  to  i^evolve  under  the  slightest  pressure  of 
water.  The  construction  of  valves  from  the  tlioroughfiires  for 
the  ingress  of  the  water,  which  are  so  shaj>ed  that  they  bring  the 
immediate  action  of  the  Ktream  passing  thi-ough  the  meter  on  the 
drum.  The  equal  distributiun  and  diviHittn  of  the  stream 
(however  small  it  mav  be)»  at  each  side  of  the  drum,  rendering 
its  liability  to  wear  anil  teai*  very  slight,  and  whatever  the  pressure 
or  pfiwer  of  the  streaju  may  be,  by  the  above  arrangement  it  is 
remlerefl  neutral  in  cjtuaing  more  or  le-as  friction  upon  the 
axles  or  pivots  of  the  drum,  that  being  the  same  under  any 
pr&^siuie  and  only  suiS-cient  to  keep  the  drum  in  its  position. 

The  above-mentioned  valves  are  oonstnieted  after  the  plan  of 
the  common  clack  valve,  which  closes  the  apertures  of  the  inlet, 
excepting  a  small  tu):»e  fixed  in  the  centre  of  the  clack,  and  pro- 
jecting so  as  Ui  come  into  immediate  contact  with  the  buctets 
of  the  drum;  the  clacks  are  closed  by  a  simple  an'angemeut  of  a 
self-acting  weight  or  lever  above  the  valve,  su*:h  weight  being 
regulate<l  by  drawing  it  backward  or  forwanl  on  the  lever 
(which  being  once  regulated  bectimes  a  fixture  and  needs  never 
be  altered),  bo  as  to  give  more  or  less  pressure  on  the  dacks. 
The  use  or  utility  of  these  valves  ia  oocasiooed  by  the  &ct  that, 
although  the  tlrum  may  be  neutral,  yet  there  ia  necessarily  a 
alight  lunount  of  friction  to  overcome  in  working  the  tanin  of 
wheels  to  the  indicator,  which  is  done  by  the  weight  closing  tlie 
clack  and  cauaing  a  compression  of  the  stream,  so  that  no  water 
ia  allowed  to  pass  but  what  forces  through  the  clack  tubea.  This 
valve  is  only  Drc»ught  into  retjuiaitiiin  when  a  very  Hixiall  quan- 
tity of  water  is  passing  through  the  meter,  and  an  the  stream 
increases  the  leverage  of  the  weight  decreases,  beyond  which  the 
valve  is  not requireoto  insure  correct  measurement  IfJ  however, 
on  tlie  oontrary,  the  weight  should  not  decrease  in  its  power 
upon  the  valves  when  the  stream  becomes  greater,  and  there  was 
an  increased  pressure  upon  the  clacks  (as  would  be  the  case  if  a 
spring  was  in  place  of  a  weight),  the  result  would  be  that  the 
measurement  would  be  incorrect,  which  htis  been  discovered  to 
be  the  case  ^fter  repeated  experiments  with  the  spring  in  place 
of  weights. 

Its  certainty  of  registration,  its  non-liability  to  wear  and  teftr, 
and  its  certainty  of  working  under  the  highest  or  lowest  pressure, 
ia  caused  by  the  buoyancy  of  the  drum,  itjj  vertical  position  ami 
the  adaptation  of  the  iiilet  pipes  and  oompression  valv^  to  bring 
the  stream,  however  small^  into  immediate  contact  with  the  drum 
and  causing  it  to  revolve. 

The  Waterworks  Committee  have  onlered  a  variety  of  meters 
from  Mr.  Taylor,  and,  no  doubt,  as  the  merits  of  this  invention 
become  known  to  wat<jr  compames,  they  will  be  generally 
adopted^  and  will  be  found  to  be  a  regulator  of  great  ecouomy, 
and  wHl  be  estimated  by  the  public  aa  a  protector  of  their  just 
rights. 

DiMeunUm, — ^Mr,  Chad  wick  wished,  in  making  a  few  observa- 
tions on  the  subject,  to  disclaim  in  the  first  instance  being  the 
iuveiitor  of  the  mnter  last  brought  under  notice  by  Mr.  Olvnn, 
the  design  of  it  having  been  brtmght  to  him  by  a  working 
plumber,  George  Hanson,  of  HuddersfiekL  He  (Mr,  Chadwick) 
was  offidaUy  ooimected  with  the  waterworks  at  Salford,  and 
therefore  it  was  that  he  had  been  led  to  take  an  interest  in  the 
subject,  the  Corporation  being  especially  dediWM  tliat  the  quan- 
tity of  water  used  should  l^  correctly  registered.     Tliey  had 


im 
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tried  yariooB  meters,  but  none  of  them  had  acted  with  tlie 
regularity  and  accuracy  of  that  now  upon  the  table  (figs.  2  and  3), 
with  which  he  hiid  been  experimentiug  for  the  laat  18  months. 
Mr,  Glynn  ha*i  verr  correctly  described  the  construction  of  the 
meter,  which  he  believed  ha^i  this  advantage  over  all  others 
that,  being  air-tight,  it  would  register  any  quantity  of  water  naedi 
however  amaH,  up  to  lOtX)  gallons  per  hour,  which  other  metem 
would  not  do. 

BAVson  Ann  cifit>vtox'B  VATSft  xnss«* 


^ 


^ 


V. 


Flu.  J, 

In  Haying  this  he  did  not  wkh  to  detract  from  the  merits  of 
BCr,  Siemens'  and  Mr,  TayloPs  inventions,  to  which  he  was 
willing  to  give  all  praise.  The  firat  objection  that  would  be 
r&Lied  by  most  persona  to  Hanson  and  CluAilwick^s  meter  would 
be  as  regartied  the  durability  of  the  material  used  for  the  baga 
through  which  the  water  had  to  pass.  He  was  atssnred  by 
SCi%  Mackintoflh,  the  patentee  of  the  vulcaniaed  India-nibber, 
that  however  long  it  was  exposed  to  the  action  of  the  water  it 
would  neither  decay  nor  deteriorate;  and  as  reganled  wear  and 
tear*  from  the  form  of  the  rollers  there  would  be  no  friction  upon 
the  ba^  by  which  they  could  be  injnre<i  He  had,  therefore,  no 
hesitation  in  saving  that  it  would  la*t  in  perfect  oider  at  least 
seven  yeara—Mn  Mackintosh  said  twenty  years.  As  to  an 
objection  that  the  bags  might  get  unduly  inflate<i,  experience 

*  TbeM  wtKKlcat*  «ero  madA  ttosa  iba  drmwin^  Attacbed  to  the  ffpedJlcktion.  Blan 
thr  pft««Dt  wu  Uken  oaL  mwnw}  iltantlaoa  lu^re  been  mode  in  tbo  detftUa  ;  tbe  ipind 
*priag  hA*  bc«a  diapeiuod  vttb;  tlM  bottom  oT  iht  csrUndrtcftl  tcmci]  bM  beea  nAd«  iUfc 
iMtead  flf  indliwd:  tluw  roUen  ue  u»d  to  pkoe  at  ooe;  ud  a  win  saiu*  or  d«r« 
km  \mm  iatnduoed  tMtWMB  Um  mppfj-pipe  and  tbe  ialH^p&Magei. 


proved  to  him  that  that  could  never  happen,  as,  when  the  roQers 
passed  over  the  valves  or  openings  in  the  bags,  they  never  grit 
an  impetus^  iu  advance  of  t^e  water;  and  a  pressure  of  ;t(X)  feet 
had  no  gi'eater  influence  upon  them  than  a  pressure  of  3  feet^  the 
rollers  always  going  before  the  water.  He  might  observe  that 
be  had  not  brought  the  meter  un<ler  notice  in  his  own  neigh- 
bourhood, and,  indeed,  the  Brst  phure  in  which  it  hail  been  seen 
out  of  the  workshop  was  at  the  works  of  the  New  River  Com- 
pany. He  believed  that  this  meter  was  a  good  contribution 
towiirds  the  production  of  a  perfect  water  meter,  and  if  it  led  to 
that  result  he  shouM  feel  himself  amply  repaid  for  all  the  trouble 
and  anxiety  he  had  had  with  regard  to  it  He  believed  that  no 
Uieter  had  yet  l>een  made  so  aimple  in  construction;  and  haviuig 
just  been  asked  what  would  be  the  exi>eii8e  of  it,  he  might 
observe  that  a  one-inch  meter,  such  as  that  on  the  table,  would 
not  coat  more  th/m  6L  or  6^.  and  a  two-inch  meter  certainly  not 
more  than  clouble  that  sum, 

L£>rd  Bbhrikdale  (the  Chairman)  coidd  not  allow  Mr.Chadwick 
to  depart  without  returning  the  thanks  of  the  Society  for  his 
attendance  there  that  evening.  As  regarded  the  durability  of 
the  material  of  which  the  bags  were  constructed,  he  could  in  some 
measure  confirm  the  opinion  of  Mr,  Mackint<;>sb.  He  had  bad 
something  to  do  ^ith  vulcanised  india-rubber,  having  used  it  for 
springs  in  an  invention  which  he  had  patented,  and  though  he 
had  had  it  at  work  for  upwards  of  twelve  months  not  one  of  tho 
springs  had  broken,  though  they  hatl  been  actually  subjected  to 
toe  action  of  oil  insteail  of  water, 

Mr.  FoTBERGiLL,  in  explanation  of  his  paper,  pointed  out  upon 
a  plan  the  ^^arious  portions  of  Mr,  Taylor4  meter,  and  stated  mat 
a  valve  hiid  been  so  arranged  as  to  regulate  the  stream  of  water, 
however  small,  so  as  t^o  pi*event  too  great  diffusion,  and  thus 
cause  it  to  impinge  directly  upon  the  drum.  The  meter  wcmM 
register  75,000  gallons  an  hour. 

Mr,  Siemens  said  he  had,  seveml  years  ago,  directed  lufl 
attention  to  the  production  of  an  efficient  water  meter^  and 
Mr.  Glynn  having  mentioned  in  the  par>er  the  result  of  hm 
labour,  he  felt  called  upon  to  offer  to  the  meeting  a  brief  descrip- 
tion of  the  contrivances  he  had  adopted  with  oonsiderable 
practical  suceeas.  Fig,  4  was  a  sectional  elevation,  and  fig,  5  a 
plan  of  one  variety  of  his  meter,  and  figs,  6  and  7  represented  the 
working  psLrts  of  another.  Although  very  different  in  appear^ 
ance,  lie  two  constructions,  nevertheless,  involved  the  same 
principle  of  action^  mimely, — the  water  acted  by  its  impact  upon 
oblique  vanes  that  glided  edgeways  through  the  moving  column, 
without  inteiTuptiug  or  impeding  the  same,  and  that  coramnni* 
cated  their  motion  to  a  coimter;  the  difference  between  the  two 
being,  that  in  the  first  arrangement  tbe  water  moved  in  a  direc- 
tion parallel  to  the  rotating  axis,  and,  in  the  second^  &om  the 
axis  outwartia.  The  water  entered  the  meter,  %a.  4  and  6 
through  a  grating,  and  meeting  the  sides  of  the  invertetl  cone  (6^ 
it  was  directed  towards  the  axis,  from  whence  it  spread  iguii 
outward  over  the  conical  block  (c).  The  object  of  this  opention 
was  to  spread  the  moving  column  of  water  unifdnuJy  over  a 
measured  annular  area,  after  which  there  remained  only  to 
measure  correctly  the  distance  thniugh  which  that  ooluma 
moved,  and  to  register  the  same  in  expressions  of  galloue  or 
other  quantities  upon  a  counter.  For  this  purpose  two  dnimi 
{d)  sjia  (/),  were  provided,  which  were  geared  together,  but  were 
quite  free  to  revolve  in  opposite  directions,  being  made  hollow, 
so  as  to  lloat  in  the  water,  anti  all  side  strain  upon  the  bearings 
being  carefully  avoided*  The  first  drum  was  armed  on  its  dr- 
cumferenoe  with  a  set  of  right-handed,  and  the  second  with  a  set 
of  left-handed  jicrew  vanes,  of  the  same  pitch,  and  of  correct  form, 
being  cast  of  white  metal  in  metallic  moulds,  specimens  of  which 
were  placer;!  on  the  table.  The  water  was  directed  by  stationary 
vanes  u|9on  the  block  (c),  in  a  parallel  direction  against  the  viuiee 
of  the  first  screw  drum,  which  it  would  turn  m  the  exact  ratio 
of  its  onward  course,  provided  there  was  no  friction.  In  propor- 
tion, however,  as  there  was  resistanoe  the  water  would  be 
deflected  from  its  course,  and  woidd  meet  the  vanes  of  the  lefi- 
handed  screw  drum  in  a  more  obtuse  angle,  which  tended  to 
drive  the  same  at  an  inci-ease*!  velocity,  an^  reacting  upon  the 
first  drum,  produced  a  remarkably  uniform  rate  under  tne  most 
variable  cii-cumstances  of  pressure.  The  motion  of  the  drums 
was  communicated  to  the  upright  spindle  working  in  the  chaiD' 
ber  (g)f  where  the  motion  was  reduced  several  thousand  timos  by 
screw  gearing,  after  which  it  passed  into  the  upper  or  oonater 
chamber,  through  a  stuihng-box.  The  counter  oonsisted  of  tw0 
wheels  of  100  and  101  teeth  respectively,  both  gearing  into  t^ 


driving  pinion — ^the  one  aurying  a  dial  with  100  divisions,  and 
volvmg  auder  a  fixed  point4?r;  and  the  other  carrying  a  hand 
the  dial.     A  reduction  of  fnnn  one  to  ten  thousand  was 
n^  *-  --    V  rind  regi»t€reti  by  the  two  hands.    Of  these  meters 
gr>  r  had  been  useti,  and  were  found  to  work  very 

OTT^  m  six  to  fifWn  month*,  after  which  tinie,  how- 

^^'  1'^  were  frequtnitly  found  to  he  destroye*!  by  the 

.-^ .  J!^tty  nature  of  the  water  generally  supplied  to 
Dwnn,  It  was,  howiever,  necessary  that  a  meter  ahonld  work  for 
1  without  requiring  the  attention  generally  beBtoweti  upon 
'  -'m,  aJthongh  placed  under  the  influence  of  many  de- 
a^encies.  lliese  considerations  determined  him  in 
iTonr  of  the  construction  with  spiral  vanea^  as  represented  in 
*— ation  by  fig,  6,  and  in  plan  by  fig.  7,  without  the  csasing  and 
atcr,  which  latter  was  the  same  aa  before  dejscribed.  The 
f^utereii  the  revolving  drum  through  the  inlet  (a),  and, 
im  -  cmtward,  impinged  upon  its  spiral  aides,  which  yielded 

1 1  [>act,  and  allowed  the  water  to  isaue  through  two  or 

Qore  niuiete  at  the  circumference.     The  compensating  agencies 
1  this  meter  were  two  flya  or  wings  (e  c),  wnich  were  drugged 
lib  the  drum  through  the  water,  and  which  retarded  the  same 
a  greater  measure  at  high   than  at  low  velocities.     By  this 
fteans,  and  by  judicious  prop)rtionii  between  the  inlet  and  outlets 
the  drum,  a  rat©  of  motion  was  obtained  which  was  strictly 
^jwrtionate  to  the  quantity  of  water  passed  through,  either  at 
t  high  or  low  velocity.    The  principal  advantage  in  this  meter 
*  the  previous  one  was,  that  it  had  but  one  step  or  bearing, 
'1  was  effectually  prot4S<:rted  from  the  water  by  working  in  a 
I  chamber  ^ea  with  oil.     In  like  manner  the  chamber  con- 
ing the  reducing  gearing  was  also  filled  with  oil.     Of  these 
jTi  from  200  to  3t)0  had  been  in  operation  for  upwardbs  of 
twelire  months,  and  no  deterioration  had  been  observed  in  their 
workiiig  parta.      Both  iheM  varietiea  of  metera  pooeaied  the 


Fifl.  ;, 

essential  requisite  of  overcoming  casual  obstructions,  l^eiiig 
powerful  reaction  propellers.  'In  liis  expenence,  he  had  been 
struck  with  the  iwwerful  effects  of  concussions  in  the  water* 
mains;,  caused  by  tne  shutting  of  sluice- valves.  In  some  instance» 
a  thick  brass  plate,  dividing  the  counter  chamber,  h;wl  been 
bulged  upwards,  indicating  a  pressure  of  several  hundred  jNninds 
per  aquoTB  inch.  For  this  rtfiison  he  doubted  very  much  the 
succe^  of  a  piston  meter,  or,  indeed,  any  meter  which  intercepUKl 
the  flow  of  tlie  water. 

Lord  Bkrriedalk  said  that,  having  he-trd  the  explanations 
relative  to  these  different  meters,  the  Society  would  now  be  ^bid 
if  any  gentleman  present  would  give  them  a  few  practical  hints 
on  the  subject^  to  point  out  any  defects  there  might  be  in  the 
meters  before  them.  There  could  be  no  doubt  that  it  was  of  the 
utmost  importance,  in  order  to  insure  a  pn>peT  supply  of  water, 
that  thev  ahould  have  a  good  and  perfect  meter.  If  they 
went  back  to  the  ancients,  they  would  hnd  that  the  Romans  hall 
constructed  aqueduct* — aplcnfUd  works  of  art,  of  which  no 
description  c*>nld  give  an  idea — ^to  convey  that  most  important 
element  of  comfort,  water,  to  Rome,  When  he  first  saw  these 
aqueducts,  perhaps  he  exposed  lila  own  ignorance  by  expressing 
his  ast/^nishment  that  the  litimans  had  been  so  ignorant  as  not  to 
know  that  water  would  always  rise  to  its  own  level.  Had  he  first 
visited  Pomjieii,  posHibly  he  should  never  have  made  that  remark. 
In  that  city  water-pipes  were  laid  down  on  the  same  system  as  in 
London  at  the  present  time,  ami  it  wtis  remarkable  that  they  liad 
not  yet  the  advantage  of  a  good  meter,  by  which  every  f>erBon 
could  tell  the  quantity  of  water  he  consumed,  and  without  which 
they  would  never  get  a  good  and  constant  supply  of  w*ater  at  high 
pressure  in  any  town. 

Mr.  Yates  had  only  heard  of  the  intended  discoasion  that 
morning,  or  he  would  have  been  better  prepared  to  make  eome 
observationa  on  the  subject      He   held   in  hia   hand  one  of 


tM 
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H&maoii*8  water  and  spirit  meterSf  wliich  was  di«tijig!iifl1mbl«  by 
ite  extreme  aimpUcitj.  The  peculiarity  of  this  meter  c<)nsisted 
chiefly  in  emplojing  the  pressure  of  the  fluid  to  act  agfdnst  two 
flexible  diaphragms  plaoed  between  chambers,  int-o  which  it  was 
admitted  alternately,  ftud  which  diaphraguia  yielded  to  tlie 
pressure  alternately  in  opposite  directions^  dl^rdacing  at  every 
movement  fr^^^m  the  one  chamber  a  quantity  ol  water  wjual  to 
that  a*imitte<i  infci^  the  other.  Motion  was  thuM  given  to  apindleSj 
which  waa  ultimately  conuuunicated  to  the  alidea  for  the  inlet 
and  outlet  of  the  water-fipirit,  and  to  the  registering  and  indi- 
cating apparatus. 

Mr.  Ch RIMES,  the  nmnnfiicturer  of  Mr.  Siemens'  meter,  pro- 
duced a  Bmall  meter,  capable  of  registering  300  gallons  of  water 
an  hour,  which  he  took  to  pieces  and  explained.  He  stated,  that 
the  great  difiicuity  which  exiated  in  the  construction  of  a  good 
meter  waa,  Uj  preVent  the  water  getting  to  the  clock-work^  which 
it  was  liable  to  do^  imd  therebv  destroy  its  effieieiify.  In  Siemeua' 
meter  thija  wtls  accomplished  hy  the  clock-work  of  the  dial  being 
inclosed  in  a  chamber  filled  with  oil,  the  oil  having  the  effect  c»f 
preventing  the  deposit  of  calcareous  or  other  matter  fn^m  the 
water.  Tlie  price  of  the  meter  he  held  in  his  hand  would  be  73*.; 
one  measuring  600  gallons  an  hour,  9As.\  1200  gallons  an  hour, 
5^.  5#.,  and  larger  ones  in  a  similar  proportion.  In  concJusioOj 
Mr.  Chrimes  stated  that  3LX>  of  these  metei-s  had  been  at  work 
during  the  last  year,  and  that  there  had  lieen  no  fractui'e  in  any 
one  of  them,  with  the  exception  that  eight  or  ten  htui  beeJi  burst 
during  the  late  severe  frost 

Mr.  Grbavbb,  of  the  East  London  Waterworks,  had  attended 
that  meeting  ratlier  to  learn  than  to  instruct;  but  he  might 
observe,  that  knowing  the  value  of  sec^ii'tng  a  cori'ect  measure- 
ment of  water,  he  hod  mmla  various  experimentcj,  with  a  view  of 
ascertaining  how  that  object  might  be  accomplished.  Hitherto, 
the  meters  produced  had  been  of  two  descriptions— the  piston 
and  the  screw — to  whicli  an  addition  had  lately  been  made  by 
Mr.  Siemens^  re-action  meter,  on  the  principle  of  Barker's  mill, 
and  by  tixat  of  Messrs.  H^uison  and  Chadwick,  produced  that 
evening,  neither  of  which  he  had  as  yet  tested.  Tlie  i-esults  of 
hia  own  trials  had  led  him  to  the  conclusion,  that  for  the  me-asure- 
ment  of  small  quantities  of  water,  at  a  low  pressure,  the  pifiU>n- 
meter  waa  the  best;  wdiilst  for  hirge  quantities  and  high  pressure, 
the  ncrew-meter  was  preferable.  With  regard  to  Mr.  Chatlwick* e 
meter,  he  was  himself  afraid  that  thej*e  would  be  great  friction, 
and  that  a  variable  supply,  through  a  varying  pressure  on  the 
bags,  would  be  thereby  given.  He  had  a  tank,  IS  feet  wide  by 
3  or  4  feet  deep,  for  the  purpose  of  trying  experiments,  and 
though  many  inventorw  had  brought  liim  their  jueter^  for  trial, 
he  could  not  say  that  he  haul  satismotory  results  to  ciijmmunicate 
to  the  Society,  It  aji] stared  to  hinii  that  nothing  was  more  easy 
than  to  construct  a  bml  meter — but  a  good  one  waa  the  difliculty. 
Nearly  everj^  meter  he  had  seen  womd  register  the  quantity  of 
water  oonsimied  with  an  unifortn  preaaure  and  draught  but 
with  a  varying  pressure  and  draught  the  result  would  be  very 
different 

Mr.  Mead  was  rather  pleased  to  hear  what  had  &ilen  from  the 
last  a|)eaker,  as  his  experience  of  water  compiniea  led  him  to 
believe  that  it  was  not  desirable  that  they  sJiouId  have  such  a 
thing  aa  a  meter.  Water  was  six  times  the  price  of  gas,  though 
the  companies  <lid  not  charge  it  so,  not  being  able  to  prove  the 
quantities  used. 

Mr.  IL^RRY  Chester,  aa  one  of  the  public,  expressed  his  con- 
viction, that  it  was  highly  important  t<j  the  whole  population 
tliat  they  should  h&ve  a  good  meter,  applicable  to  every  house,  aa 
by  that  means  alone  could  they  ever  ei^»ect  to  get  an  improve- 
ment in  the  rjuantity  of  the  water  supplied  to  them.  In  his 
onlaion,  nothing  was  more  abaurd  or  unjust  than  the  system  of 
ciuuging  for  water  acoordin^  to  the  number  of  rooms  contained  in 
a  houaa  He  did  not  aay  mat  the  water  companies  were  con- 
tjcious  of  acting  unjuatly,  oecaiise  tlicy  had  not  yet  found  out  the 
means  by  which  they  could  charge  every  individual  aeoording  to 
the  quantity  oousnmed.  It  would  appear  perfectly  ridiculous, 
were  a  butcher  to  charge  for  his  beef,  or  a  boot-maker  for  hia 
boots,  according  to  the  number  of  rooms  a  man  liad  in  his  houae; 
and,  in  hia  opmion,  the  principle  upon  which  water  waa  so 
chai'ge<l  was  equally  ridiculous  and  unfair.  It  was  highly 
important  to  the  health  of  the  community,  that  water  of  thel>eat 
quality  sliould  be  supplied  to  the  public,  but  there  waa  nothing  to 
iempt  water  companies  to  improve  their  supply.  Sometimes, 
under  the  temporary  influence  of  parllameutary  inquiries  or 
«tlier  agitation,  they  heard  of  various  attempts  being  made  to 


improve  the  water  supply,  but  when  the  pi^eaaure  paaaed  ftwmy^ 
the  promised  improvements  j>aii»ed  away  also.  Under  the  preaeot 
a^'steiu,  comt»etition  was  altogether  out  of  the  queatiotu  and  the 
consumer  was  obliged  to  take  his  supply  of  water  from  any  eom- 
pany  which  hatl  the  monopoly  of  the  district  in  which  he  resided, 

Mr.  PoTHERoiLL  was  in  no  way  interested  in  Mr.  Taylor's 
meters,  beyond  Iwiiig  oim«ulted  by  that  gentleman,  but  he  knew 
thatf  in  ^lan Chester,  the  proprietors  of  steam-engines  had  found 
the  meters  very  valuable  as  a  means  of  testing  the  quality  of  cctfd 
consimied  by  the  quantity  of  water  evaporated.  A  friend  of  Ida 
who  had  three  meters,  told  him  he  was  saving  more  than  lOOf. 
per  annum  by  the  experience  he  thus  gained  of  the  quality  of 
coal  from  different  coUieriea,  which  enabled  him  always  to  obtftin 
a  supply  from  that  colliery  tlie  ooal  from  which  he  found  to  be 
most  economical. 

Mr.  G.  ( -APE,  Sea'etary  to  the  Lambeth  Baths  and  Wash- 
houities  Company,  would  not  offer  any  observations  upon  the 
merits  of  the  various  meters  on  the  table,  as  he  waa  not  an 
engineer,  but  would  remark  that  one  of  the  meters  ufion  Mr. 
Siemens*  improveti  principle  wtm  now  in  work  at  the  establidh- 
ment  of  which  he  was  the  secretary,  and  although  it  had  not 
been  tested  by  Mr.  8imi*8on,  the  Engineer  to  the  Ijambeth 
Watenn'orks,  trom  whence  they  obtained  their  supply,  he 
believed  it  worked  accurately,  and  he  knew  it  had  paaseif  1 3(70 
gallons  in  the  s^<^  of  one  minute.  He  thought  it  mir  to  state, 
with  reapect  to  Mr.  Siemens'  meter,  that  one  had  been  in  use  at 
the  St.  61168*9  Baths  and  Wash-houses  for  some  time,  and  that  it 
registered  to  the  satisfaction  both  of  the  Committee  of  that  Insti- 
tution and  the  Waterworks  Company  that  supplied  it.  The 
great  desirability  of  an  effective  water-meter,  that  would  set  at 
rest  the  discrepancies  between  the  amount  of  water  that  con- 
sumers imagines!  they  used  and  water  companies  that  they  sup- 
plied, couJd  not  be  over-esiim^iteiL  Aa  an  illustratioD  nf  the 
great  difference  beti^'een  the  quantity"  of  water  auppjsed  to  ite 
used  and  supplied,  he  might  mentic>n,  tlmt  the  Ijaml>eth  Batlia 
for  some  four  months  werrf  obliged  to  use  water  without  any 
method  of  registration ;  when  the  calculations  came  to  be  made, 
the  Waterworks  Mieved  the  Baths'  Comjiany  had  used  fourteen 
million  gallons  of  water,  and  the  Baths^  Company,  after  most 
carefully  going  into  the  matter,  felt  convinced  that,  at  the  outside, 
they  could  not  have  uiied  more  than  eight  million  gallons,  If  a 
correct  meter  could  have  been  obtained,  this  gveni  doubt  would 
not  have  arisen.  He  merely  mentioned  this  fact  to  strengthen  the 
assertions  of  some  of  the  former  speakers,  who  had  ahown  the 
great  w^ant  of  a  w^ater-meter. 

Mr.  WmoHT  had  had  m^re  experience  with  regard  to  gaa  than 
to  water  meters,  though  he  had  invented  one  of  the  latter  himaftlf 
The  meters  brought  l>efore  them  that  evening  were  of  two 
descriptionB — ^infereutiid  and  absolute  meaaurers.  Mr.  Siemens^ 
was  an  inferential  and  not  on  absolute  meaanrer,  the  quantity 
consumed  being  iufeiTcd  from  tliat  received  by  the  meter.  Such 
an  instrument  would  never  do  for  small  consumers,  who  only 
required  occasional  and  iutermittent  supplies,  although  it  would 
do  very  well  for  establishments  in  which  large  quantities  were 
used,  and  where  the  stre^uu  waa  kept  constantly  flowing.  In 
order  to  be  beneficial  to  the  public  generally,  a  meter  must  be  an 
absolute  measurer,  and  he  believed  that  that  could  beat  be  aooom- 
plished  by  means  of  a  piaton-meter.  Mr,  Tayloi-'s  meter  waa  also 
inferential,  and  would  therefore  be  equally  inapplicable  to  tbo 
wants  of  small  consumers.  With  regard  to  Mr.  Cliadwiek*a 
meter  it  appeared  at  tii-st  sight  to  be  very  efficient,  and  not 
likely  to  get  out  of  onler;  but  any  practical  man,  with  a  very 
little  reflection,  would  see  that  there  waa  nothing  more  probable 
than  that  it  would  do  so.  In  the  action  of  the  rollers  upon  the 
bags,  if  any  hard  aubstiuice  got  under  the  rollers,  it  would  stopthe 
egress  of  the  water,  and  destroy  the  action  of  the  machine.  They 
oould  not  make  the  holes  of  any  gauze  or  aieve  so  amall  aa  to 
prevent  calcareoua  and  other  dep<rMaita  passing  through  with  the 
water.  There  waa  no  difficulty  in  measuring  the  quantities  of 
water  supplied  to  baths  and  waah-houaea,  or  other  large  eatab^ 
Ualunents;  indeed,  tlmt  might  be  done  by  a  force-pump,  or  by  m 
variety  of  machinery  of  a  costly  description.  What  they  ought  to 
aaoertain  was,  the  average  price  paid  for  water  by  each  indi» 
vidual  per  sendee-pipe.  He  calculated  it  at  69.  per  thouaaitd 
gallons,  wliich  w^aa  about  50  per  cent,  cheaper  than  gaa.  Th» 
average  cost  of  gaa  to  each  cc>nsumer  was  about  3f,  per  annum 
per  servioe-pipe,  and  he  did  not  believe  tliat  the  averaga  ooa- 
sumption  of  water  per  individual  |>er  aervioe-pipe  exceec^  3Qt. 
per  annum,  in  comsoquence  of  the  number  01  amall  conaumera. 
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Mr.  GasA'TEft  stftted  that  the  price  of  water  warn  about  3#.  per 
JOOO  feet. 

Mr.  Wright  aaid«  that  that  onlj  carried  out  his  argument. 

lie  moet  economical  m«ter  produced  to  them  that  evening  had 

[been  stated  to  oo8t  73«.»  and  to  fix  it  would  probjibly  cost  10#.  or 

.  more.    Now,  -w'aa  it  likely  Umt  auv  peri^iii  would  go  to  the 

>  of  3/,  or  4^>  to  measure  that  which  would  pn:>bably  not 

;  half  th»t  amount  per  annum.     If  fruit  waa  sold  in  the  street, 

nd  divides  to  weigli  it  wen»  8o  dear  as  to  double  or  treble  itg 

r^sost^  did  they  not  aupf>ofte  that  the  ncalea  would  be  dispensed  with. 

and  tlie  price  better    djufted  hj  Aellinc:  the  fruit  by  handfulaJ 

In  order   to   make   wat^^r-niett^rs  availaole   t*j  the  general  con- 

oer,  they  rau«t  be  supplied  at  a  cost  not  exceeding  1.5*.,  while 

l^e  fitting'Up  should  not  incur  a  further  nxpon.se  of  more  than  '2*, 

ftff  3#.      As  he  had  afready  stated,  thare  woidd  be  no  dijiicutty  in 

-  making  a  perfect  machine  for  large  conainnt^ra,  but  the  difficulty 

existed  in  obtaining  one  sufficiently  cheap  for  general  use. 

Mr.  Yatb3  fttated,  that  the  meter  whitjh   he   bad   produceit 
rould  only  cost  3;j4f.,  whilst  it  would  measure  the  water  witii 
« accuracT  to  half-a-pint. 

Mr.  Chester  aaked  Mr,  Wright  whether  he  did  not  think  that 
yhia,  argument  stood  equally  as  much  against  gas-meters,  which 
were  in  geneml  use  ? 

Mr.  WiiiOBT  replied  in  the  negative,  as  the  meter  in  the  case  of 

bore  a  nearer  relative  price  to  that  of  the  article  consumed 

it  would  with  reganl  to  the  water.     He  had  supposed  tlmt 

Ifihe  average  price  paid  per  Bervice  pipe  by  each  consumer  <<f  gas 

1  3/.,  whereas  ft >r  water  it  waj*  only  half  that  amoTmt,  or  3<)*., 

[imd  therefore  the  wat^i-r  met4.^r  ought  not  to  cost  more  than  half 

much   aa    the    ga--*- meter.      He    Wlieved    that   many   small 

-_-_^_jdid  not  pay  more  than  10#.  per  annum  for  their  water, 

and  how  could  the  holders  u(  such  houses  aftbni  to  pay  an  add!- 

tion.il  shilling  or  two  for  the  interest  on  outky,  and  the  keeping 

the  metei-w  in  repair?    The  fact  was,  that  water  was  much  lower 

in    prit'e  tb;m  gas,   and   any  atldition   to   ita   cost   would   press 

heavily  on  the  smaller  consumers,  who  were  not  aI«o  (jonsume^rs 

I  of  gas.     There  was  j^so  a  greatt%r  dithrnlty  in  making  a  cheap 

)  water-meter  than  a  cheap  gas-meter,  nA  the  water  would  fon^  its 

way  through  the  stuffing-box,  and  thereby  destroy  the  action  of 

the  index.     The  price  of  the  gaa-met*^r  for  two  lights  waa  24*., 

and  5#.  or  6*.  for  the  fixing;  and  hxiking  at  the  relative  price  of 

the  two  articles,  the  cost  of  a  water-met^ir  ought  not  to  exceed 

that  amount.     In  reply  to  a  question  frctm  Mr,  ChcKter,  Mr. 

Wright  said  that  the  tenant  either  paid  for  the  gas-meter   or 

rent^  it  from  the  cimpduiy  at  4*.  per  annum,  being  an  itddition 

of  10  per  i-ent,  on  tlie  lowest  charges  of  about  21.  per  annum, 

which  would  be  a  very  serious  impost  on  the  lower  daas  of  water 

consumers. 

Mr.  Adams  was  cnnneA?ted  u-ith  a  company  for  the  supply  of 
I  water  to  the  City  of  Amstenlam^  where  tliey  had  24,(KHj  or  25^000 
ihonses  to  supply.  The  cajiit^  of  the  company  was  2CH>,0(K)/. 
rbleh  had  been  sufficient  to  buy  the  land,  pay  for  the  engines^ 
hand  construct  all  their  works.  The  authorities  of  Amsterdam, 
^  being  very  desiroiis  of  having  the  water  supplied  paid  for  by 
Tv».:...u^i ....♦.,..*.»  K..  },^,i  inspected  a  large  numljer  of  metera,  and  he 
'^  wfHild  l>e  al:H:>ut  'M.  each,  which  would  have 

X---.    .    i  of  70,QOOJ.  to  their  capital  of  2(.Mj,CKX)/.    This 

would  have  necessitated  a  greatly  increased  charge  to  the  con- 
sumer. He  found  the  inhabitants  of  Amsteixiani  very  ready  to 
take  the  water,  but  there  was  great  dilhculty  in  inducing  them  to 
pay  for  the  pipes  in  their  houses,  and  they  would  n*jt  pay  for 
meters;  and  the  company  was,  therefore,  c^impelled  to  resort  to 
the  old  system  of  the  nde-<:>f-thurab,  The  company  had  recently 
eent  over  one  of  Mr.  Siemens'  meters  to  be  put  up  at  the  niilway 
works,  and  he  was  quite  sure  that  when  an  available  instrument 
was  invented  no  water  company  would  object  to  its  general  appli- 
cation to  the  houses  of  its  ciistttmers. 

Mr.  Gly^'N  stated,  tlmt  Parliament  had  recently  insisted  that 
there  shauld  be  a  constant  and  ccjutinuous  supply  to  the  houses 
of  the  metropolis,  and  that  could  not  he  done  i^ithout  the  assist- 
ance of  a  meter.  He  believed  that  the  dii^cussion  of  that  t?vening 
would,  by  directing  attention  to  the  subject,  tend  to  the  produc- 
tion of  an  instrument  through  which  justice  might  be  done  both 
to  the  cmsumer  and  to  tbe  supplier. 

Mr.  Foster  (the  Secretary),  to  show  the  injustice  of  the  present 
STstem  of  charging  according  to  the  number  of  ro<  uns,  stated  that 
the  Society  had  to  pay  8/.  Ss.  per  aimum  for  their  water-rate^ 
notwithstanding  that  the  house  was  not  used  as  a  dweUing,  and, 
4oaiiequently,  weir  consumption  of  water  wtM  very  small. 


Mr.  Soorr  trusted,  that  when  a  good  system  of  meunxring  was 

diaoovered^  no  consideration  of  expense  would  stand  in  the  way 
of  its  adoption.  The  necessary  arrangements  for  the  supply  of 
water  would  become  a  legititnate  chai^  upon  the  freeholaer,  as 
was  the  dndnage  of  knd,  and  no  tenant  would  object  to  pay  1/, 
per  annum  for  the  benefit  of  5^, 

LoiyI  Berriedale  observed,  that  the  objection  to  the  cost  of 
Uie  meters  he  thought  of  little  momeot,  as  3/.  certainly  woiddnot 
gr>  fur  towards  furnishing  a  house  with  cistema,  which  would  be 
dispensed  with  by  the  introduction  of  the  meter,  and  they  would 
have  the  advantage  of  »  crmstaut  supply  of  fresh  water,  whilst  it 
now  bi>o  oftiiin  st!ignate<l  in  tlie  cisterns.  He  lielieved  that  they 
ha*!  very  \ftile  to  ct»mplaiu  of  in  the  quality  of  the  water  supplied 
to  tbcra,  a»i!  that  if  they  obtaineil  it  oonKtamtly  fresh,  it  would  lie 
all  they  could  require.  He  believed  that  one  meter  would  lie 
amply  suthcient  evwn  fur  Buckingfiam  FaJ'ice,  whilst  he  ct^uld 
not  conceive  tlwit  one  cistern  would  be  of  tiie  slightest  use  in 
keeping  that  etlifice  supplied  with  water,  and  therefore  there 
must  be  a  saving  between  the  tirst  coat  of  meters  and  cisterns. 
— - —  *   — 

WATER   WHEELS.* 
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The  upper  disc  B,  is  ofien  at  S,  to  communicate  with  the  aii- 
tube  J,  for  the  purjjose  of  eupolying  the  vacuum  with  air  which 
the  centrifugal  force  and  chscharge  of  the  water  forms  in  the 
wheel  around  the  shaft.  The  water  enters  the  wheel  from  the 
BcroU  pitch  C,  C,  and  acts  first  upon  the  buckets  I>;  the  wat*»r 
then  follows  the  ilirection  of  the  arrows  aUnig  the  bucket  E, 
and  H,  and  thence  reacting  on  the  bucket  H,  leaves  it  The 
inventor  saya  in  Ids  a|)ecifi cation: 

**  A  pN'jwerful  force  assisting  in  producing  the  curvattire  of  the 
current  of  water  as  it  leaves  the  inner  eod  of  the  bucket  D,  is 
imparteil  by  the  strong  draught  of  air  through  the  tube  J.  This 
draught  of  air  rushing  into  the  wheel  to  supplv  the  vacuum 
created  as  aforesaid,  and  assuming  the  natural  lines  of  egress 
consistent  ^mih  and  indueed  by  the  amingement  of  the  wheel 
and  its  forces  when  in  m(»li«>n,  actt*  uptm  thoae  parts  of  the  wheel 
over  which  it  passes,  pr<xluctng  in  a  greater  or  less  degree  the 
same  effect  as  the  water,  than  giving  additional  force  to  the 
action  of  the  water  in  its  discharge  over  the  buckets  H.  One  of 
the  objects  of  the  buckets  E,  is  to  keep  the  water  out  to  the 
periphery  of  the  wheel  until  it  acta  upon  the  buckets  D.  A 
portion  of  the  buckets  D  and  E,  are  inclined  Inward  tc* wards  the 
water  at  the  top  for  the  purpose  of  giving  the  water  a  more 
direct  action  upon  the  buckets  H,  H.  By  this  method  of  con- 
structing the  wheel  the  writer  is  mmle  to  act  directly  upon  the 
buckets  1),  D,  and  then  flows  round  an  etLsy  curve  previous  U» 
being  diHchargcd,  and  is  made  to  act  again  directly  upc»n  the 
buckets  H,  H,  from  which  it  is  diachargeii  in  a  direction  contrary 
to  the  motion  of  the  wheel,  thus  wmbining  the  adv«iitftg«» 
of  the  imp;ict  and  turbine  wheels  more  fully  than  in  any  other. 

*  rrucu  '  QnetK^igli't  Axneficio  Pu);t*chiUa  Jounul/ 


THE  CIYIL  ENGINEER  AND  ARCOTTECT'S  JOURNAL, 
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DIBECT-ACTION    SCREW    ENGINES* 

IIGNKD  AT  THE  ROTAL  NAVAL  ENOlNEfcRS'  CLTTB,  PORTSMOUTH* 

It  is  gmtifjing  to  find  that  aome,  at  least*  of  tbe  engin«»era  of 

the  Ri">Tal  Navy  are  not  bebind  oth©r»  of  their  class,  in  effecting 

improvements  in  screw  propnkion,  a«  the  pre4«ent  invention  anffi- 

cif'htTx-  i.rovea.     The  deaigners  of  the  arrangement  we  are  now 

[  at  -''iiig  before  our  readers  do  not  lay  claim  to  any  great 

ior  .  ,  their  object  luring  to  bring  togetlier  the  best  parta  of 

I  the  known  engines  of  the  most  eminent  maimfactnrera,  and  to 
ge  them  »o  as  t«>  «fbt;iin  connecting- roils  of  greater  length 
I  any  hereti^fore  employed  in  such  enginea,  and  so  as  to  ailmit 
_^  easy  J*coei4s  t«5,  anti  removal  of^  any  parts  that  may  become 
il^rangwi,  while  the  apace  oocupie<l  by  engines  of  their  eoiistmction 
will  n<*t  be  greater  than  that  ordinarily  neceasarv-  The  inventora 
attach  p^irticiilar  impoi'tance  to  the  increased  fength  of  connect- 
iiig-ro<i  obtained,  l^lieving  it  to  be  indispensable  to  the  efScient 

;  ei\  '  ifigj  of  the  engine,  especially  fur  high  velocities. 

Tb*  are  on  the  principle  of  Messrs.  Maucli^lny  and 

^cld'rt  11' Ml. Mr-cylinder  du'vct-action  engines  for  pividle-wheel 
steam  shipa,  but  are  placed  horizontally  instead  <'f  vertiriillY,  nnd 
with  fv  .'if^.  r.-nf  amuigt^nicnt  of  tbe  workijig  partfl,  the  cylinders 
haviir  leient  sjiace  between  them  for  the  intnxluction  of 

the  c<  '  -:,  rod,  the    t"Cn383-heads   and    lower  guides   being 

di*]>ense<l  with,  and  the  pistons  attachetl  directly  to  cross-heatla 
of  the  oniinaryform*  In  this  manner  great  strength  is  citmbined 
^th  simplicity,  and  nieana  of  getting  at  the  cylinder-glands, 
aides,  &c,  while  under  way,  as  welJ  a«  at  e^ich  c»f  the  ccjnnecting- 

\  bearings,  are  affonied.  The  air-pumps  are  fitted  so  aa  to  give 
BS  to  the  valves,  the  pump-ro<iM  l>eing  worke<i  direetly 
om  the  piston.  The  slities,  of  which  tliere  is  one  for  each  pair 
of  cylinders,  are  tliemselvea  cylindrical,  tbe  interior  portion 
f  'i     induction  pipea,  the  exhaustion  Uiking  place  from 

rl  !T?  of  them.     By  means  of  the  belt  rr>und  the  slide 

caaiiiij'*,  i!M^  required  area  of  steam  paasage  is  obtained  with  a 
radiseeti  travel  of  the  valve,  and  a  communication  between  the 
twft  cylinders  is  attbrded,  and  thu.s  the  presaurea  on  tbe  two 
pistt*ns  are  equalised,  and  the  injurious  etfectsS  that  might  arise 
through  leakage  are  prevented.  The  feed  and  bilge  pumpn  are 
ptacetl  between  tbe  cylinders,  and  worke*!  directly  from  the 
crosi-headj  and  the  expansion- valves  are  fitted  to  the  end  of  the 
slide  casing,  with  the  slide-valve  passing  through  its  nozzle. 
The  slides  are  workwl  by  the  link-motion,  iind  the  arrangement 
of  tbe  starting  gear  is  such,  that  the  engineer  is  in  direct  coin- 
munication  with  the  stoke-hole,  and  thus  has  the  engines  and 
boUer^  both  under  his  control  at  the  same  moment.  The  surfaces 
&vourable  to  the  radiation  of  heat,  ?md  those  expfjsed  to  friction, 
ture  not  greater  than  the  corresponding  am-faces  in  existing 
engines,  but  are,  on  the  contrary,  less  than  in  many  now  adopted 
for  screw  pn  jpulsiom 

The  eim  pi  ideation  of  the  arrangement  of  the  working  parts  of 
0crew  engines  obtained  in  this  arrangement  will  be  peculiarly 
fiivourable  to  the  proeecution  of  examinations  and  repaira,  giving 
aple  rrMim  for  these,  at  every  part  of  the  engines,  and  obviating 

I  netX!4«ity  of  making  the  cylinders  single  and  of  very  large 
t>iinrj>5,  a  practice  whivih  it  is  very  desirable  to  avoid,  for 
I   I  iers,   when  priming  to  a  couHiderable  ext^-ut,  as  is 

frr  -  rhe  (^ise,  occasion   great  apprehension  and  anxiety, 

and  at  times  cause  considerable  damage,  bv  bending  the  piston- 
rods,  splitting  the  cylinder-covers,  &c.  We  need  scarcely  add, 
tliat  these  engines  will  be  fonnd  peculiarly  apjili*mble  to  all 
large  screw  vessels,  such  as  our  steam  sbips-c/t-t he-line,  and 
the  E^iatem  Steam  Navigation  Company's  monster  ship  of  10,(K>0 
tons  burden. 

The  accompanying  engravings  represent  a  pair  of  marine- 
enginea  arranged  according  to  this  invention,  fig.  1  being  a  plan, 
fig.  2  a  transverae  elevaticm,  and  fi^.  3  a  transverse  section. 
A  A,  are  tlie  steam  cylinders  on  one  side  of  the  ship.  A*  A\  tire 
thoee  on  the  opposite  side,  BB,  B' B\  and  UC,  C*C*,  are 
respectively  the  corre3pon<ling  pistons  and  piaton-rods,  the 
latter  of  which  carry  the  cn>sa-pieces  B^  I>*.  Attacheil  respec- 
tively to  tbe  centres  of  these  cross-piece^^  D,  D\  ai-e  the  ends  of 
the  ennnecting-pods  E,  E*,  the  other  ends  of  which  are  pinned  to 
the  erank-arms  F,  P,  on  the  shaft  G,  li,  H\  are  the  condensera, 
of  which  the  fr»nner  is  c^nmected  by  the  pjp>  I,  to  the  cylinders 
A  A,  and  the  latter  by  the  pipe  J,  to  the  cylinders  A'  A*.  K,  E', 
are  the  air-pump  rods,  of  which  K,  is  directly  attached  to  one  of 


the  pistons  B  B,  and  K\  to  one  of  the  pisftona  B*  B*.  The  slide- 
rods  L,  L\  lire  worked  by  the  arms  M,  M',  attached  to  the  axes 
N,  N\  which  have  a  rocking  motion  oommnmeat**d  to  them  from 
the  link  motiona  by  means  of  the  rods  O,  O*,  and  the  arms  P,  P*. 
The  remaining  parts  of  the  engines  wUl  be  readily  distingui^hedt 
and  the  arrangement  of  them  nnderBtood  from  the  remarks  we 
have  already  made. 


*  Frnaitbe  *  Alochmkfa  MugMing,*  ^o,  Udd 


INSTITUTION   OF    CIVIL    ENGINEERS, 
AfarcK  14  and  28. — ilAMES  Simpsom,  lisq.,  President,  in  tbe  Chair, 

Fortions  of  Uieso  two  evenings  were  devoted  to  the  Disouastoa  of 
Mr,  Yate**  P*per»  '*Oa  tAf  AdtantugtM  of  UniformUif  m  ^uropma 
WeiffhlB,  MfotHrea,  and  Coin/*  {ant*  p.  151), 

Iteferenoo  waa  niA^ie  to  the  practical  working  of  tbe  proposed  change 
of  the  fjr&sent  curreiicy  to  the  French  decimal  syBtem,  «id  the  numeroua 
ineonvenicnceB  to  which  oonimeroe  would  be  8iLbjt»:ted  in  the  re- 
j^juntmeut  of  all  contnucts^  debtSj  exchanges,  &a  The  intriciM^  of 
Berttling  accQunU  would  he  itifiiiite,  and  no  corresponding  advantage 
would  result.  The  "franc"  »hown  in  the  schdme,  was  not  in  reality 
equivalent  to  the  French  coin  of  that  donomi nation^  it  was  tenpenoe, 
and  all  the  other  coinj  would  be  et[ually  fictitiou.^. 

Itwas  assumed,  that  the  first  step  towards  lixing  »  decimal  system 
must  be  the  adjuatment  of  the  proportional  value  of  the  present  coins, 
and  eventually  of  a  new  issue;  a  correspa>nding  arrangement  of  the 
weights  and  measures  would  soon  follow.  So  many  propositions  of 
systems  bad  been  published,  that  it  seemed  as  if  every  person  who 
devoted  attention  to  tbe  subject  had  tried  tf>  invent  a  new  scbemOp 
rath^  than  to  delist?  tbe  method  of  arriving  at  a  decimal  system 
with  the  greatest  facility  and  the  least  denuigement  of  the  pablio 
convenience. 

Tlie  following  technical  points  were  then  considered  with  regard  to 
coins :^  1st.  The  standard  of  fineness;  2 nil  Tbe  relation  of  coins  to  the 
denomination,  or  money  of  account,  of  tbe  country  wherein  they 
circulateil;  and  3rd.  Tlie  metalhc  standard. 

FirM,  Tilt?  standard  of  fineness  deyjended  on  the  quantity  of  alloy 
iniriKiuced  in  the  pnjceiw  of  manufacture,  or  coining.  If  this  were 
ideuticHl  in  all  countrieJi,  great  trouble  would  be  avoided,  hot  it  was 
argued,  that  practically  such  an  accordance  was  scarcely  attainable,  and 
in  tact,  thiikt  a  table  of  txclmnge  values  met  the  difficulty  of  the  present 
disconianoe. 

Stmud,  In  order  to  show  how  diffictilt  of  attainment  would  be  im 
assiiiijlation  and  interchange  of  British  coins  with  tliose  of  other  couo- 
tries,  it  was  argued  that  iu  tlie  United  Statt?»  uf  America,  where  the 
currency  was  practicilly  bnsecl  ou  a  gold  staiidanl,  the  ei^le,  whose 
xvAxw  of  ton  dollars  — aWnt  2/.  l».  English,  and  the  liAlf-eagle  =  l/.  0«.  6rf, 
or  very  nearly  the  English  sovereign,  it  wouU  be  ueoesary  to  raise  otje 
Btaiidani,  or  to  lower  the  other,  in  order  to  <lo  away  with  the  apparent 
diflference  of  24  per  cent,  now  existing,  and  thia;  would  involve  the 
re- coining  of  the  whole  ciroulation  of  one  or  the  other  country,  at  a 
certain  and  great  expense,  and  at  the  imminent  risk  of  compUcating  all 
existing  ^leouniiiry  engagements.  It  was  urged,  that  the  scheme  of 
asMimilatiQg  thit  present  coins  to  the  French  fnutc,  &.C.,  was  equally 
faliacious;  in  fact,  tliat  the  new  franc  would  only  be  lOd.  Englitnh,  aiid 
not  of  tlie  exact  \'tthie  of  n  Frencli  franc,  which  equalled  IJ^t/.,  and  »o  oil 
for  the  rest  of  the  proposed  series,  thus  gbowing  a  rtal  ditt'erencc  of  i^ 
per  cent.,  which  was  too  much  to  be  imcrifieed  in  mercantile  or  monetary 
transactions. 

The  dollar  was  argued  to  be  e(]ually  fallacioui  a«  the  unit,  inasmuch 
as  the  various  dullarfi  nf  tbe  se^'e^d  countries,  and  even  of  the  same 
country^  had  diffcrt^nt  values,  and  not  one  of  them  possessed  the  precise 
value  of  fitty  pmce  English,  which  had  been  assumed. 

llie  case  of  the  British  Nortli  American  colonies  was  quoted,  as  an 
example  of  the  oonfu^ion  resulting  from  the  use  of  similar  denominations 
of  account,  without  identity  <»f  value.  The  result  being,  that  in  no  two 
colonies  did  the  nominal  pound  ivpresent  the  ssuue  value. 

Thtrd,  Tbat  which  opposed  the  most  serious  obstaolo  waa  tbe 
metallic  s tan diu-d.  there  coidd  be  no  real  par  of  exchange  between 
countries,  without  a  previous  agreement  as  to  adopting  either  a  gold  or 
a  silver  stamhtrd,  bf<.';iuse  the  rebvtive  value  of  the  two  metals  was  con- 
stfintly  finct^mting.  Tbe  discovery  of  gold  in  California  and  in  Australia^ 
followed  by  an  excesjiive  leiuiuid  for  silver  for  the  East,  would  probably 
produce  great  chauges;  even  at  this  moment,  gold  was  partially  dis- 
placing silver  as  a  standarrl  in  France,  where  there  was  apparently  in 
pnarreds  a  change  similar  to  that  which  had  taken  plane  in  the  currency 
of  wiis  Lxiuntry  during  the  Uwt  century,  ending  in  the  final  adoption  of  a 
gold  standaTifin  I8l*i;  and  it  appeare^il  very  probable  that  gold  would 
become  tbe  stAndard  in  Franc*,  as  it  waa  here.  It  was  presumed  tlmt 
the  advocates  of  the  iraiic  difi  not  mean  to  return  to  a  silver  standard, 
as  the  ^n^teet  c<>nfusiori  in  the  monetar}'  systejrn  must  be  the  result, 

Tbe  (Mjund  sterling  being  now  admitted  to  represent  the  value  of  Uits 
quiuitity  of  gold  contained  in  a  sovereign, — all  the  siver  and  copper 
coinj  being  mere  tokens,  nipn^iienting  certain  fi'actionaJ  parts  of  the 
pound, — aO  pecuniary  engagements  had  reference  to  the  pound,  and 
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fltlver  waa  a  legal  tender  onlj  up  to  forty  »hLllings.  lb  was  ai^^ed,  th^t 
til©  money  of  account  should  correspond  with  the  money  upon  which 
existing  oontnLcts  depended,  and  therefore  the  pound  sterling  should  be 
di9ciiiuyi»Bdj  ratlier  than  attempt  a  spurioiu  adaptation  of  the  coins  of 
this  country  to  the  itystem  of  any  other  nation.  Any  coins  could  be 
ujed  providetl  their  relative  value  to  the  integer  was  well  understood, 
and  that  integer  phould  not  be  le^a  than  tlio  pound  sterUng.  Wiigea 
wore  cidculatod  in  uLillings  by  the  artizan, — ho  knew  that  twenty  of 
these  shillings  equalled  a  pound,  and  the  subdivision  of  tlie  shilling  waa 
of  little  Lmportanco  it)  him*  providetl  the  value  of  the  coin  was  low 
enough  to  represent  the  small  articles  suited  to  his  means.  This  waa 
the  chief  argument  against  the  adoption  of  the  ^''poor  man's  useful,  pre- 
cious penny,"  wliich  had  htMin  atrongly  ativocateid.  If  the  pound  wafl 
adopted,  tlie  actual  vdue  of  the  present  ptriny  being  Btamped  on  it, 
would  enable  it  to  circulate  mthout  entailing  any  loss,  and  the 
new  coins,  as  they  were  issued,  would  bear  their  correct  relative 
value. 

It  had  been  stated,  that  the  proposal  of  the  penny  as  the  integer  had 
received  the  approval  of  the  Chancellor  of  the  Exchequer,  but  this  was 
conlradloted  from  authority;  no  particular  scheme  has  as  yet  received 
official  sanction.  It  was  admitttai,  that  during  the  progress  of  tlie 
change  to  the  decimal  system,  some  inconvenience  must  be  experienced 
and  be  submitted  to,  but  the  embarrassment  would  not  be  excessive  nor 
of  long  duration. 

It  WHS  urged,  that  if  the  value  of  ten  sliillmgs  was  adopted  as  the 
integer,  a  aimpk  scale  of  coins  would  be 

10  mils  =  1  penny. 

10  pennies        =  1  shilling, 

10  shillinga       =  1  eagle. 

This,  like  most  of  the  other  schemes  for  adopting  a  new  nomendatiu^ 
was  disapproved. 

U  was  contended,  that  the  present  was  an  appropriate  moment  for 
the  proposed  change,  as  there  was  a  somewhat  limilar  movement  in  the 
United  Bt&tes  of  Americaj— the  ZoUverein  had  held  a  monetary  congreas, 
and  ahnost  simultaneously  there  had  been  a  meeting  at  Brussels  reuitive 
to  the  Internationa)  adoption  of  Lieutenant  Mau^s  system  of  naval 
ob«ervations.  The  simultaneous  change  of  coins,  weights,  and  measurefl, 
was  therefore  urged* 

On  the  other  side  it  was  contended,  that  any  rash  attempt  to  adapt 
the  monetary  system  of  this  ct>untry  to  that  of  any  otlier,  must  be  pro- 
ductive of  Uke  greatest  confusion,  and  of  the  most  disastrtius  effects  in 
an  mercantile  and  financial  tranftactfons.  After  reviewing  the  histoiy  of 
English  coins  and  weights  from  the  period  of  the  Norman  Conquest 
it  was  shown,  that  the  present  gold  standard  tended  to  maintain  the 
purity  of  the  coinage;  that  the  finuic  was  not  and  could  not  be  lOrf.  of 
the  current  coin;  that  the  subordinate  coins  to  the  sovereign ,  l>eing  only 
tokens,  none  of  them  oould  be  sasamed  as  the  integer;  that  the  time 
was  fast  approaching,  when,  In  France,  the  example  of  America  must 
be  followed,  and  a  gold  standard  must  be  adopted;  that  the  value 
of  an  English  sovereign  was  bo  generally  recogni^etl,  that  it  passed 
current  in  almost  all  countries,  especiidly  on  the  Continent;  this 
might  be  due,  to  a  great  extent,  to  the  care  in  the  manufacture 
at  the  Mint  and  the  critical  supervision  at  the  Bank  of  England, 
where  any  sovereign  having  loBt  more  than  three  quarters  of  a 
grain  in  weight  was  detained,  as  being  unfit  for  circulation;  this  pei^ 
feotion  of  examination  was  due,  in  a  great  measure,  to  the  weighing 
and  sortin;,'  machines  of  Mr.  William  Cotton,  which  had  been  described 
to  the  Institution.  ^The  presicnt  sjrstem  being  so  nearly  decimal,  it 
wonld  suflicti  to  dt?elare  by  Act  of  Parliament  that  the  pound  should  be 
divided  into  10()0  farthings,  and  the  chajige  would  soon  work  itself, 
practically,  into  all  commercial  transjwitions;  during  the  tnmsition,  the 
present  co'ma  would  l>e  stiimped  witli  a  decimal  value;  the  actual  loss 
would  be  only  a  srmdl  per  cent*ige  on  the  value  of  present  copper  coins, 
and  the  new  ones  would  at  no  very  distant  p^iriod  dispkce  them,  llie 
same  process  would  take  place  with  weighta  and  measures,  and  in 
all  cases  the  adoption  of  a  new  nomencbkture  was  specially  objected 
to. 

The  syitem  proposed  by  General  Sir  C.  W,  Pasley  in  his  work  on  the 
aub|^[!t  was  describe<i,  and  a  statement  was  proniistxi  to  be  appende^l  to 
Mr.  Yates' paper,  by  which  it  was  contende^l,  that  it  was  demonstrable 
that  a  simpufication  of  the  present  Enghsh  aiins,  &c,,  w^ould  be  more 
advantageous  than  the  atloption  of  any  of  the  foreign  systems,  none  of 
which  were  adapted  to  the  coTntntirco  of  this  country. 

After  reviewijig  the  arguments  of  ilio  previous  spcakerfl,  it  was  con- 
twided  that  the  opposition  to  the  author's  views  was  untenable,  as  the 
benefit  to  b©  anticipated  from  the  introduction  of  a  decimal  system  was 
admitted,  and  it  wa^  only  urged  against  it  that  it  would  be  impracticable 
to  get  ail  countries  to  agree.  Now,  if  England  and  her  colonies 
adopted  the  syitem,  already  accepted  in  France,  and  which  had  miwie 
great  advances  In  other  ooutinciit;d  stfites,  there  would  be  so  large  a 
preponderance  iu  commercial  transactions,  that  other  countries  would 
soon  follow. 

As  to  the  anticipate*!  debasement  of  the  standard  coin  in  anv  country, 
it  was  contended,  that  this  would  only  occur  in  the  event  o^  war,  and 
in  violation  of  the  international  treaties  which  it  would  be  necessary 
to   make  for  establishing  identity  of   values  of  coinage,   and  these 


exceptional  cases  should  not  preclude  the  adoption  of  a  oerliyja  btmefii. 
The  only  instance  of  such  an  occumence,  in  time  of  pefbce,  was  that  of 
a  petty  German  principality  whose  coinji^^e  being  debased,  oe«sed  to  be 
received  in  exchange,  and  thus  the  disease  brut]y:ht  its  own  remedy. 
The  case  was  mentioned  of  the  Zollverein,  now  including  many  mtlHoni 
of  the  German  popubtiun,  and  of  the  conicntioim-muntij  gcnenilj 
pasaing  current  throughout  the  States,  where  there  was  a  grant 
diversity  of  coins.  Tha  southern  States  issued  their  several  ootns 
according  to  an  arrangement,  which  lngure<i  an  interchange  betweeii 
them;  in  fact,  at  Frankfort,  oolns  of  all  the  States  were  issued  tndisori- 
minately  by  the  bankers.  How  much  simpler  would  it  have  been 
to  have  taken  one  decimal  system  for  alL  If  that  werv^  done  in  tht 
case  of  England,  Ratios  and  other  pieeea,  bearing  the  British  SlABlpb 
wonhl  pass  as  currently  everywhere  as  the  French  cciins  were  raocdv«d 
in  Belgium. 

It  was  contended,  that  the  ailments  used  against  the  French 
system  of  weigh tB,  measures,  and  coins,  had  only  denionstrattMl  iU 
beauty  and  fitness  for  nations  in  all  stages  of  civilisation ;  and  tliis  had 
been  proved  by  the  progress  nuide  in  its  establishment,  not  only  in 
France,  but  in  almost  all  countries,  when  accuracy  of  observ«tioii  fier 
■dentlfio  pnrposea  was  demanded. 

It  was  argued,  that  any  low  denomination  of  coins,  sndi  as 
centimes,  might  in  time  be  substituted  for  the  cmtries  on  the  westem 
coast  of  Africa,  of  which  as  much  as  1000  tons  had  been  brought 
in  one  year  to  Idveipool,  to  be  re-exported  for  s^ain  trading  on  the  suns 
coasts. 

The  argument  of  the  national  feeling  being  opposed  to  fixing  npcni 
the  franc  for  the  unit,  instead  of  the  pound  sterling,  was  urged  to  hs 
unfounded,  as  the  scale  of  coins  showed  tliat  the  existing  sovendgn  and 
most  of  the  other  coins  were  retained  for  actual  public  service,  when,  if 
necessary,  they  could  be  stiimped  with  their  decimal  value,  and  these 
would  Ik?  used  .is  long  as  they  lasted;  thus  the  new  issue  alone  would  be 
the  radical  change;  and  theu  oidy  when  everybody  had  liecome 
accustomed  to  the  system. 

It  was  contended,   that  in  ftpite  of  the  disinclination  to  ohAQgo 
manifested  by  some  persons,  there  was  a  very  general d"-''-   '•>  ♦'"■'  »«-*-- 
oantile  community  to  substitute  a  decimal  system  of  »' 
present  inconvenient  jinxle   of  caleukting;    aiid  aasujjji  i 

system  to  be  that  which  had  n^^otiiv«Kl  not  oidy  the  niwn  citrelul  ooii- 
sideration  before  adoption,  but  having  now  had  the  adv&r)tAg<»  **f 
nearly  half  a  centuTj  of  practice,  it  waa  fair  to  presume  it  to  \h  ;  "   « 

to  most  of  the  schemes  placed  by  their  inventors  before  the  j  ! 

it  was  argued  tliat  the  lower  cUsees  would  have  no  ciiUMjiLY  m 
understanding  ami  adopting  so  simple  a  system  as  that  used  in  France. 

As  to  standard  mexLsure«  of  length;  the  origin  of  the  metre  was  sub- 
mitted to  be  more  scientific  and  less  rude  than  that  c»f  the  yard;  and  the 
nautical  mile,  although  very  generally  accepted  in  almost  all  countries, 
was  based  on  the  yani,  which  was  merely  an  accepted  or  arbitcary 
standard,  and  therefore  shoulil  not  be  the  basis  of  a  system. 

As  to  weights  and  measures  of  capacity;  the  Frenrli  »y«tem  appqilBd 
to  be  based  on  such  a  ^ituple  and  couveident  ntimdard,  that  it  sihiiimsI 
impossible  not  to  a'knit  iti^  advcU)tage»,  ;vud  it  was  oontendeil  th.it  na 
valid  arguments  luwJ  been  opposed  bj  it.      AU  the  weights  aii  - 
were,  in  practice,  divided  by  the  binary  system*  or  into  halvt.-i.  , 

eighths,  and  sixteenths,  although  it  had  been  stated  tliat  such  a  sub- 
division was  Incompatible  with  the  decimal  system. 

As  Belgium  had  lej^y  adopted  the  French  system,  and  it  h&d  been 
generally  received  witli  favour,  except  in  very  remote  villages,  so  it  hM 
spread  to  those  of  the  German  States  most  contiguous  to  France,  aad 
as  its  advantages  became  appreciated,  so  would  its  use  be  spraid  mars 
widely.  Convenience  alone  should  not  be  studied  for  any  system;  to  bs 
perfect,  it  must  poasifSB  exactness,  convenience,  and  uniformity;  a]>d 
these  attributes,  were  it  was  contended,  eminently  exhibited  in  ths 
French  decimal  syitem. 

It  was  related,  that  at  about  the  period  of  the  introduction  of  the 
sovereign  to  supenede  the  guinea,  when  Mr.  Babbage  was  considenn^ 
the  details  of  tlie  machine  for  calculating  tables  by  dL3erence,  he  esiajped 
every  other  aystem,  but  wa*  obligwl  to  return  to  decimals;  this  turned 
im  attention  to  the  means  of  adapting  the  English  coinage  to  a  dedmal 
scale;  his  proposition  was  to  accrjmphah  the  end  gr4dually,  by  theitttirK>> 
duction  of  a  silver  coin  of  the  value  of  two  shillings  as  the  unit,— calli^ 
it  a  '*  Ptinee."  Then,  after  a  time,  to  divide  me  pound  sterling  into 
one  thousand  farthings;  other  proportional  new  f'.!..>  i. .;....  —MbjaUsy 
introduced,  aa  the  old  coins  were  withtlrawn-     Th  most 

convenient  coins  for  ooiumeretal  purpc^ses  was  etHi'  'itnb- 

lishing  the  decimal  system,  llieite  views  were  ref>eatediy  but  mettcvtuaUj 
impressed  on  the  government  of  tlie  day,  but  the  only  pul'Uuty  given  to 
Mr.  Babhage's  views  was  in  the  second  edition  of  *  llie  i<!^iLU>my  «f 
MaiiuftirCtures*  in  181)2.  The  delay  in  adopting  some  scheme  of  ti»e  kin4 
had  permitted  the  isjiue  of  nearly  eleven  milllous  and  a  half  of  htdf-aicpwn 
pieces,  and  so  far  had  iuterpi^sed  greater  ditTiculty  in  the  substituttoo  of 
decimal  coins  for  those  now  in  use. 

It  was  proposed,  as  a  means  of  aiding  in  familiariRiiig  the  public  mind 
with  decimal  di visions,  to  have  engraved  on  all  thenuometers^  the  Osnti- 
grade,  as  weU  as  the  Fahr<:nheit  scale,  so  that  in  time  tlie  latter  mig^ht 
be  dropped  and  the  former  be  adopted. 
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It  wiui  coAtended,  tluit  for  «il  [imcUcal  punxiies  of  commere,  ftnd  for 
prol^Miotud  And  Mdeati&c  GalculationB,  it  wouid  be  most  convenient  to 
mkv  tbo  soTereign  aa  the  Integer^  to  divide  it  into  ehillings  of  th*^  vsUue 
of  til)  p-'-  -rh,  and  the  pennj  into  five  farthing*;  thuB^  in  point  of 
feci,  'I  1   the  existing  coinnge  would  be  brought  hji  nearly  as 

w»t  [n  jt^^coutary  to  s  dceitnal  syatem;  and  the  preaent  coins 

would  \k  uBcd  until  they  were  worn  out,  and  they  could  be  replaced  by 
ik  new  d^'iTTinl  cuTTPncy. 

Tli«^  Ajtroiiomer-Eoyal  to  the  adoption  of  the  metre 

>  A  ^^  1,  was  contended  to  be  valid;  there  was  no  advan- 

>  iti  fuitnining  a  i^tandard  from  ftstronomicul  and  other  obnervationii; 

i  hctf  the  present  Btandord  yard,  %a  recognised  by  law,  appeared  to  be 

'Silent  for  aU  pmcttcal  purposes.  His  propoflition  as  to  the  chain  and 
link  was  ihA,  however,  agreed  to.  On  the  contrary,  it  was  argued,  that 
by  djvi<ling  tiie  pre^nt  foot  into  10  inches,  Inntead  of  12  inches,  and  the 
inch  into  ten  parts,  a  scale  which  was  familiar  to  all  di-nughtsmeu  and  to 
many  artizaaa^  would  be  intrtxiueedf  which  would  be  eo^sily  understood 
and  would  aooo  be  fttiopted.  The  f»>ot  would  be  divide<i  into  100  parts, 
OMttfad  of  into  96  parts;  so  that  ^  nught  be  subfttituted  for  ^^  with 
very  slight  disadvantage.  In  whicli  case  the  link  of  the  meairuriiig 
diftin,  Instead  of  being  represented  by  7 '^2  inches,  as  &t  prtisent,  would 
be  represented  by  6  6  inches,  which  would  be  a  very  convenient  propor* 
tion  for  calculation,  and  it  would  possess  the  additional  convenience 
of  enabling  the  superficial  inches  in  a  Link  to  be  represented  by  tlie  same 
figures  ss  those  of  the  flu|ierficial  feet  in  an  «cre;  vix.,  43*500  inchf?8  in 
one  iquve  link, — and  4'{,5f>0  ^iquare  feet  in  one  acre. 

As  to  weight,  all  that  could  be  required  was  for  the  legislature  to 
tisaee,  that  it  would  recognise  no  conventional  values  for  the  ewt*  or 
the  ton  ;  but  that  the  cvvt,  should  be  represented  by  100  lb.,  and  the  ton 
by  20001b,;  the  stone  being  then  10  lb.  The  lb  mighty  if  nocessary,  be 
deeuniJised,  as  it  was  at  present  by  the  bullion  dealers^  for  the  speeial 
"  ent«  of  that  commerce;  but  even  without  that,  the  chief  factli< 
would  be  acquired^   and  practioe  would  soon  render  the   itystem 

niUar  and  convenient. 

It  was  oonaidered  of  great  importance  to  retain  the  present  denomi- 
nations, e8|>eciidiy  for  mental  calculation,  which  wm  so  much  practised, 
from  the  smallest  retail  traffic  up  to  the  most  Important  branohetf  of 
oommeroe  and  finandal  transactions. 

Marck  '2S. — Th«  ^flcnsidon  was  taken  on  Mr.  P.  K.  dark's  paper, 
J*  On  Kuthven's  P^jpeUer"  (ante  p,  150). 

It  was  contended  that  there  was  no  novelty  in  tlie  system  of  pro- 
'sion  proposed  by  Measrs,  Ruthven.  Henjjiimn  Franklin  was  among 
the  ^t  to  notice  it:  he  mhvc«d,  that  as  a  bo3%  whilst  batliing  in  a  pool 
inU>  which  a  wooden  pump  had  lieen  thrown  to  swell  the  timber,  he  got 
asilride  upon  it  and  comraence<l  pumping:  to  his  astoiuBliment  he  found 
U>at  he  was  propelling  himself  across  the  water;  subsoquently  he  investi- 
ated  the  circumstancea^  and  admitted  the  inf^ffteient  apphimtion  of 
8ir  Ifiambanl  Bnjintl  attemjtttrtl  propulsion  by  raeanfl  of  a  tube 
I  wbi'!'  tiu  T^  vvH^  a  diaphmgiTi  piiHtjing  the  water  before  it,  and  acting 
valve  on  the  retunt  Htroke;  this  was  only  an  elongated 
dli  ih  an  intemuttent  and  inefficient  action.     Mr,  Bidder 

1  tlie  hViittia  also,  on  lK>ard  a  canal- boat,  and  although  quite  aware 
f  the  loss  of  power  incidental  to  it,  he  eJipecte^l  a  compensation  &om  the 
dvantageous  application  of  steam  as  opposed  to  animal  power. 

As  to  this  parti  cubir  case  of  Ruthven*a  and  other  similar  pn:»pellerH,  it 

ras  argued  that  the  reasoning  in  the  paper  vias  aa  totally  at  varioiice 

ith  the  actual  results  of  the  experiiuents  as  with  tho  received  laws  of 

aulicfl.     To  show  this,   it  riufficed  to  state  that  according  to  the 

aper,  the  useful  effect  realised  was  64  per  cent,  of  the  power  of  the 

ngiue,     Btat«^    at     40- home    power    (indicated),    which    would     give 

"  useful  effect;  but  it  was  stated   in   the  expeiimeuis 

v&re  10  inches  diameter  each  —  together  l-j^  square  foot 

tf  water  was  8-^  feet  »  to  a  pressure  of  nearly  540  lb. 

totiU  pressure  of  about  580  lb.,  which  represented  also 

r  the  vessel  at  94  miles  per  hour,   giving  therefore  a 

ai  rtfect  of  14j-horw  power,  instead  of  254-horae  power^  oa  stated  in 

^  paper. 

It  was  an  error  to  state  that  the  maximum  of  useful  effect  was  when 

the  velocity  of  the  iissuing  water  was  equal  to  that  of  the  vessel,  or  when 

rthe  water  droppe<i  vertically  from  the  nozzles;  it  could  he  shown  that  in 

i  particular  comlition  there  was  not  any  development  of  useful  eHect, 

be  actual  operation  of  the  system  of  propulsion  wiw  then  8ht>wn  to  be 

lalogoua  to  the  assumed  case  of  a  closed  vessel  of  any  shjipe,  fille<l  with 

^  fluid  of  given  density,  and  under  a  given  pressure;  it  wa*  e^ndent, 

~  at  so  king  as  the  vopsel  niinained  in  Uiat  normal  state,  no  propulsive 

I  would  be  exerted  in  any  direction,   the  wliole  Wing  in  t'tfuUihrio: 

'    ;    *  1  ide  in  either  of  the  sides  of  the  vessel^  it  wsa 

opening  being  relieve^l  frnn  pressure,  the 

L^^ ,         1,     i/bed,   exactly  by  the  extent  of  tliat  aperture 

"nto  the  he.ul,  antl  there  would  be  a  corresponding  force  exerted  in  the 

i|ipo<!ite  direction. 

To  apply  this  to  the  case  untler  consideration,    a  vessel    must   he 

lifiiifid,  containing  water  under  a  pressure  =  to  3  feet,  which  was  the 

I  due  to  the  velocity  of  the  vessel,  in  the  expenment.     By  making 

L  apert.ure  of  about  ^  feet  area,  tliere  would  h«  an  unbalanced  pressure 


of  about  SSO  lb.,  equivalent  to  that  of  the  former  statement:  but  the 
velocity  of  issue  would  be  1 4  feet  per  second,  and  the  power  used  would 
be  about  15- horse  power.  But  if  the  aperture  was  assumed  to  be 
reduced  to  1-,^  square  foot  ^  the  area  of  the  two  nozzles;  then  it 
would  retiuire  8^  feet  head  U^  pri>duoe  the  same  pretsure.  The  velocity 
of  issue  would  be  2Z  feet  per  second,  and  the  power  would  be  about 
25-horse  power;  thus  the  power  required  was  exactly  in  the  ratio  of 
tho  velocity  of  issue,  or  inversely  as  the  sqtuhre  root  of  the  head.  The 
loss  was  therefore  ^0  per  cent  instead  of  12  per  cent.,  ai  stated  in  the 
paper. 

But  the  fundamental  erft»r  in  the  paper,  was  the  omission  of  the  loss 
of  power  arising  from  picking  up  th^  water  in  a  state  of  rest,  and  com- 
municating to  it  the  velocity  of  the  vessel.  Srkipposing  the  water  to  be 
composed  of  an  infinite  number  of  globules,  potssessing  weight,  and  bdng 
in  a  state  of  rest,  they  must  all  be  raised  to  tho  head  due  to  tlie  velocity 
of  tlie  vessel,  and  then  to  the  aiiditional  head  re*jui«ito  for  pntpulsion. 
In  the  present  case,  tlie  quantity  of  water  issuiJij^  frum  the  nozaues  was 
25  feet  per  second;  this  required  to  hei  raised  3  feet,  to  be  equivalent  to 
tlie  velocity  of  the  vessel— demandbig  therefore  the  exertion  of  y-borse 
power,  The  results  of  tlie  experiments  would  be  more  ocoreotly  stated 
thus : 

HorasBoWBr. 
Useful  effect 14| 

Power  consumed  in  raising  the  water  to  th«  velocity  of 

the    vessel —     9 

Power  used  in  propelling  the  water  through  the  noudes  «  25 

Total  power  expended,  exclusive  of  the  Miction  in  the 

water-ways  and  of  the  engine  itself.. ^  34 

The  absence  of  indicator  diagrams  was  regretted,  as  tending  to 
tiirow  a  doubt  on  the  results;  but  it  wn«  admitted  that  the  boiler  sur- 
face, and  the  actual  consumption  of  fuel,  bore  out  the  statements  of  the 
paper. 

It  was  contended  in  reply,  that  though  engine  power  was  consumed 
in  getting  the  water  up  to  the  speed  of  tlie  vessel,  it  did  not  neoefiBarily 
follow  that  an  equal  amount  of  power  was  further  rfKjuired  to  expel  the 
water.  This  single  employment  of  power  could  be  arrived  at  by  pro- 
perly forming  the  water  pasB.%ges,  so  as  to  avoid  all  concuitsions  of  the 
water  hy  rectangular  bi'iuU,  or  by  i<udden  enlargements  or  alt^arations  of 
form;  and  the  desb-e!!  object  wa^^  stated  to  be,  so  to  proportion  the 
iUmension^  of  tha  engine  and  the  propcUur,  that  the  effluent  spneed  of 
the  water  in  one  direction  would  be  equal  to  that  of  the  vessel  in  the 
other.  In  this  case  it  wits  et^ted,  100  per  cent,  of  the  engine  power, 
minus  fractional  resistance,  would  be  usefully  available. 

That,  practically,  there  wero  situations  in  ahlch  such  a  propeller 
might  be  found  very  serviceable.  For  instance,  in  crowded  rivers, 
where  paddle-wheels  were  objectionable,  amidst  ioe.  in  shallow  wcter 
where  tne  screw  was  not  available,  and  in  many  other  situations,  where 
any  great  projections  fi-om  the  sidet)  of  the  hull  were  undesirable.  As 
an  example,  it  was  stated  that  it  would  be  very  desirable  for  the  pur- 
posas  of  the  Fire  Brigade,  to  have  the  miiaiis  of  bringing  up  the  htrge 
floating- engine  at  all  tunes  of  tl;e  title  and  under  all  the  circumstauoes 
of  ice,  of  an  encumbered  stream,  or  of  shallow  water,  at  a  speed  of  ten 
milds  an  hour,  propelled  by  its  own  engines.  Experiments  had  alread/ 
been  made  upon  one  of  the  Eoating-engineH,  which  although  very  imper- 
fect were  aufticient  to  prove  the  adaptability  of  the  system  to  the  wants 
of  the  Fire  Brigade. 

In  fine,  it  was  contended,  that  although  there  still  remained  much  to 
be  done  to  demonstrate  the  practical  efficiency  of  so  great  an  innovation, 
the  experiments  were  sufficiently  sucoessful  to  induce  further  in  vest!  < 
gations,  and  which  the  author  was  requested  to  continue  and  to  report 
to  the  Institution. 

April  4.— After  the  reading  of  the  minutes  of  last  meeting,  it  was 
observed  that  the  statements  in  the  paper  on  Ilutliven^H  propeller  hail 
iNeen  misunderstood ;  as  it  had  been  assumed  that  the  paper  stated  the 
useful  effect  realised  as  64  per  cent,  of  tlie  whole  power  of  the  engine  at 
the  pistons;  whereas  it  was  really  stated  to  be  fiO  per  cent,,  and  that  the 
useful  effect  was  64  per  cent,  of  the  power  delivered  to  tlie  wheel- shaft: 
which  would  materiaUy  affect  the  deductions  then  marie.  That  one  moit 
ijiiportant  element  in  tho  calculation  was  lost  sight  of,  namely,  the 
duphcate  pressure  of  reaction  due  to  the  efilux  of  water  throni^  the 
side  of  a  vessel  at  rest ;  the  whole  untvalanced  hydraulic  preesure  being 
twice  the  hydrostatic  pressure  due  to  the  height  of  the  colunmi  of  water. 
It  wafl  contcnde*],  that  this  duplicate  pressure  must  exist  to  sonic  extent 
so  long  as  the  effluent  vdouity  of  the  water  exceeded  tlie  receding 
velocity  of  the  vessel ;  and  that  It  diminished  in  mm&  ratio  with  the* 
recetling  gF|jeed  of  the  veasel,  and  vuiished  only  when  the  vessel  ha*l 
acquired  the  eflucnt  velocity  of  the  water, — when  the  simple  pressure 
due  to  the  head  of  water  remained.  Tlierefore,  that  some  aliowanoe 
must  be  m;i«le  for  Uiis  duphcate  pressure ;  and  that,  assuming  it  to 
decrease  uniformly  with  ttie  difference  of  speeds,  the  power  would  be 
thus  estimated  when  the  speed  of  the  vessel  was  62  per  c^it.  of  that  of 
the  effluflot  water,  leaving  38  per  cent,  of  excess  :— 

2ti' 


im 
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1   x   100  »  10i>  per  cent,  when  the  speed  of  tlievfleflel  wm  equAl  to  tJmt 

of  the  effluent  water ; 
1*38  X   62  s=  85  5rt  per  cent,  when  the  apeod  of  the  remol  WM  62  per 

cent,  of  that  of  the  eifluent  water : 
Leaving  li'44  per  cent  of  loea,  by  excess  of  spaed,  M  origiiuJly  deduced 

in  the  paper 
It  was  added,  that  the  proportion  of  tht?  useful  effect  would  he  more 
simply  estimated  in  the  ratio  of  the  squares  of  the  speeds,  as  was  done 
in  the  pi^ier,  thus ; — 

100':  38»  :  :  100  t  14  4  percent. 
The  propositioD  of  the  power  employed  was  reduced  BCarly  to  common 
algebra,  !jy  sepArating  the  various  causes  and  effects :  the  useful  effect, 
in  proportion  to  the  power  employed,  was  shown  to  be  a  maximum  when 
the  speed  of  the  boat  was  c<jual  to  the  velodty  of  the  effluent  watcr^ 
the    "vena  contnacta**  being  taken  into   conji aeration.     The  ratio  of 

2  N 
tiseful  effect  to  power  employed  was  shown  to  be    =^^ — p.     The  veto 

city  of  the  effluent  water  being  to  the  velodty  of  the  boat  as  N  to  1- 

It  also  appeared,  that  taking  the  sum  of  the  useful  effect,  that  m. 
In  driving  the  boat,  artded  to  the  effect  not  so  employed  or  wasted,  was 
in  aU  cases  equal  to  the  power  employ wl;  it  was  of  no  importance, 
theoretically  speaking,  whether  thewat^r  was  pumped  up  from  the  how, 
the  sidest,  or  the  bottom.  The  suhji^  was  investigated  in  three  dilfereut 
wiji,  eaiGh  giving  the  same  result. 

It  w«8  Stated,  that  in  1848  Mr.  Purkis  bein?  engaged  in  the  construe- 
lioQ  of  a  &n- blower,  thought  the  same  principle  might  be  adapted  to  the 
propulsion  of  a  boat,  and  tried  it  In  a  model,  about  4  ft.  long  and  8  in. 
wide,  with  a  small  engine  and  two  fans,  each  2  inches  in  diameter ;  with 
this  he  attained  a  H]>eed  of  three  to  four  miles  per  hour.  He  then  built 
another  boat  25  feet  long,  and  4  feet  wide,  fittoil  with  an  eii^ne  with 
two  cylinders  4  inches  diameter  and  44  inches  stroke,  driving  two  fans 
12  iucheii  diameter  of  the  same  form  as  the  fans  of  Ap^Kild's  pump;  the 
water  issuing  from  two  oriSces,  each  of  25  square  inches.  With  this 
apparatus,  me  boat  could  only  hold  her  way  against  a  tide  of  about 
8  iDile0  AQ  hour.  On  the  substitution  of  two  fans  of  7  inches  diameter 
and  the  reduction  of  the  propelliDg  orifices  to  7  '7^  sq.  inches  each,  the 
boat  attained  an  estiinatod  speed  of  Dourly  8  mile^  an  hour.  It  was 
admitted  that  these  experiments  were  imperfect,  but  they  tended  to 
crjrroborate  the  statements  of  the  performanoes  of  Ruthven's  propeller. 
The  arrangement  of  Furkis*  boat  diffeired  from  Ruthven's  chiefly  in 
there  being  three  holes  on  each  side  of  the  vessel — one  to  propel  her 
ahead, — on6  astern, — and  one  midship  to  supply  the  pump;  each  being 
siippUed  with  a  valve  to  dose  the  orifices  not  in  action,  and  to  act 
instead  of  the  curved  nozzles  of  the  EtUerprue,  which  were  supposed  to 
be  objeddonal  in  absorbing  power. 

Loffsd'i  Mfdroittatic  Pertd^sktr. — At  this  meeting  there  was  exhibited 
in  the  hbrary  a  very  simple  and  iBgenious  appatmtus,  designed  by  Mons. 
Loysel,  for  extracting  colouring  matters  from  dye-woodj,  and  also  for 
obtaining  infusions  or  extracts  of  vegetable  substances,  for  medicinal  or 
other  purposes.     The  principle  of  actioTi  was  that  of  direct  hydrostatic 
prsMUfe,  applied  by  a  simple  and  inr^xpent^ive  apparatus,    llie  substanoe 
to  be  operiUied  upon  was  placed  within  a  cylinder  whoso  bottom  was 
finely  perforated;  a  similar  pierced  diaphragm  wi»  then  phiced  over  it, 
so  as  not  to  produce  any  pressure;  the  liquid,   either  cold  or  hot,  waa 
poured  into  an  upper  n^eervotr,  whence  it  deeceiHied  by  a  centre  tube  to 
boneaih  the  lower  diaphragm,  and  was  forced  upwards  by  the  preasure 
through  the  superposed  substance,  every  particle  of  which  it  saturated  in 
its  passage,  expelling  tlie  air  and  carrying  before  it  all  tlie  ^est  portionsi, 
to  the  upper  strata,    ag^nst  the  underside  of  the  upper  diaphragm. 
When  a  sufficient  quantity  of  liquid  ho/i  been  passed,  or  the  irifu^on  was 
completed,  a  cook  was  opened,  which  permitted  the  infusion  to  return 
from  above,  by  its  own  specific  gravity,  through  the  suhetaooe  already 
operated  open,  thus  completing  we  abstraction  of  any  colouring  or  other 
matter  not  previously  taken  up,  aod  at  the  same  time  filtering  the  liquid. 
By  a  second  and  similar  process,  anything  still  remaining  in  the  sub- 
staooe  could  be  extracted.     It  was  practicabLe,  by  varying  the  height  of 
the  oolumn,  to  give  aay  degfee  of  pressure,  and  by  the  appli  edition  of  a 
lamp,  or,  in  a  Urge  apparatus,  of  a  coke  fire^  the  temperature  of  the 
decoction  could  be  luaintained  as  might  be  desirable.     By  another  modi- 
fication, the  steam  generated  in  a  small  Ixiiler  regulated  the  action  of  the 
apparatus,    llie  rfstom  was  described  as  being  adapted  to  very  nume- 
rous purpooes^  and  the  familiar  application  of  it  to  making  coffee,  waa 
exhibited;  the  apparatus  oonsistea  of  one  vase,  either  of  glass,  ehina^  or 
taetal,  whose  cover,  on  being  reversed,  formed  the  reservoir  and  preesure 
cultmm,  and  in  a  very  few  minutes,  clear,  strong  ooffee  was  produced. 
It  was  stated,  that  in  an  apparatus  adapted  for  a  large  establishment, 
four  gaUofis  of  ooflSse  had  been  made  in  twenty  minutes.     The  apparatus 
appeared  to  possess  the  merits  of  great  nmpBoity,  of  facility  of  manage- 
munt,  and  of  being  easily  cleaned  and  the  infusiun  of  the  substance 
operated  upon  was  perfect. 


The  first  Paper  read  was  "  On  eA*  PrrtwtfWfi  o/  8mfyht  M»  Engim't 
other  FtbrnaeeM.**    By  James  SncpsoN,  jun. 

The  annoyance  of  smoke  incidental  to  tlie  increase  of  habitations  and  I 
the  extension  of  manufactures,  in  all  cities  and  h^rge  towns,  had  bee 
Doticed  roprehensively  even  as  early  as  the  time  of  Charles  the  Secopdj^ 
in  whose  reign  it  was  proposed  to  legislate  on  the  subject,  and  in  1^7^ 
Dr.  Papiu  devised  a  scheme  for  fordng  air  down  a  pipe  immediately 
above  the  incandescent  fuel,  to  induce  more  perfect  combustion. 

The  attention  of  parlLameutary  committer  was  devoted  to  the  sub 
in  the  sessions  of  1819  and  20,  and  again  in  1S43,  when  a  veiy  comp 
history  of  the  subject  was  given  in  the  report,  with  a  dear  reoapi' 
tiuii  of  the  scientific  evidence,  reoonmiending  a  freer  adnuMion  of  i 
thtj  furnaces  as   the   "great,   if  not  the  only  principle,  lor  prevo 
smoke."*     In  1845,  two  other  committees  reported,  ''that  opaque  amo 
issuing  from  steam-engine  chimneys  might  be  so  abated  as  no  Inti^r 
be  a  public  nuisance ;"  and  in  1853,  the  "  8moke  Nuisance   ^ 
Act"  was  passed,  and  was  ordered  to  come  into  force  in  An  . 
This  Act  rendered  it  oorapulsory  on  owners  uf  engines  and  furiuioe 
provide  means  for  preventing  the  emission  of  opaque  smoke, 
applied  also  to  steam  vessels  niLvigatlng  the  Hiames  above 
Bridge. 

An  enumeration  was  then  given  of  the  local  acts  into  which  clan 
had  been  introduced    for  abatujg  the  nuisanoe  of  smoke:    whence   ii 
appeiired  that  Lliert;  had  bct^n  an  anxious  desire  to  find  meaas  of  attaL 
tug  so  desirable  an  end,  and  the  double  furnace  fired  alternately,  now  i 
extensively  used  at  Manchester,  was  alluded  to. 

The  ohemistry  of  combustion  was  then  examined,  in  order  to  abowJ 
that  to  imperfect  combustion  alone  must  be  attributed  the  annoyanoe^  j 
well  as  the  serious  pecuniary  loss,  now  experienced  in  the  emission  t 
opaque  smoke  from  fumaoea  generally.     It   was   shown  that   a   goc 
fmnAce  should  prevent  the  fonuatinu  of  smoke,  by  burmiig  ail  the  carbooi^ 
of  the  gas  evolved;  or  in  other  words,  by  combining  at  a  certain  tem- 
perature each  atom  of  carbon  In  the  gas  with  two  atoms  of  oxygen, 
before  it  left  the  furnace :  which  oombination  was  tlie  best  for  giving  out 
heat  and  for  evaporating  fluids,  with  the  least  expenditure  of  fuel. 

The  various  methods  of  Introducing  atmospheric  air  to  the  fumaosn^ 
and  of  diffusing  it  among  the  gases,  were  then  examined,  showing  that 
the  admission  should  be  through  numerous  apertures,  so  arranged  as  to 
permit  accurate  regulation,  as  a  greater  quantity  was  required  afUsr  the 
period  of  addii]ig  fresh  fuel  than  when  the  fire  was  burning  brii^fatly  and 
freely.  The  various  mechanical  means  and  apparatus  propop'  ^  '  -  *' 
object  were  reviewed,  and  it  appeared  that  in  many  of  th»jm  \  i 

Hon  was  to  a  certain  extent  imperfect,  and  the  machines  wtrL  _. ii,  i 

derangement ;    that  the  alleged  saving  of  fuel  dept:nded  chietiiy  f 

manner  of  stoking,  amd  that  it  might  be  attained  by  a  judicious  mo  

tion  of  the  grate  of  any  well* set  boiler,  and  by  a  greater  amount 
attention  on  the  part  of  the  fireman,  without  amy  mechanical  appliano 

The  regulation  of  the  air  supply  by  machinery  had  been  found  to  f 
in  Tuany  instances,  on  a^viount  of  the  variation  in  the  (|uaUxiei^  of  the  f 
and  it  wa«  coutonded  that  it  was  more  advisable  to  entrust  it  to  1 
discretion  of  the  fireman,  than  to  rely  upon  self- acting  apparatus,  wh 
mi^ht,  howtivtr,  be  advantageously  used  for  indiobting  the  state  of  ' 

fUTTUM>e. 

The  employment  of  Anthracite  and  Welsh  steam  coal  waa  a/lvocate^ 
not  only  on  account  of  the  absence  of  opaque  smoke  during  their  com* 
bustioD,  but  also  on  account  of  the  economy  arising  from  their  great 
evaporative  power. 

The  second  Paper  vras  "  On  the  ManoffemeiU  of  Fvmaeftj  and  tki 
Prevention  of  Smoke,"  by  C.  Wye  Willums,  Assoc.  Inst.  C.E. 

The  object  of  this  communication  was  to  endeavour  to  remove  ^ 
mystery  which  had  hitherto  obscured  what  was  asserted  to  be  one  of  1 
simplest  and  best  understood  processes  of  nature — ^namely,  the  combus- 
tion of  the  gasbfrnti  prmlucts  nf  coal.  A  short  analysis  of  the  chemi<ial 
details  oomiccterl  with  the  subject  was  given,  to  sliow  that  the  existenco 
of  fiame  did  not  imply  the  combustion  of  gas.  That  it  wss  but  the  ] 
limlnaiy  state  of  high  temperature  of  the  numerous  atoms  of  the  i 
of  the  gas  which  was  caused  by  the  Intense  heat  produced  by  thit  < 
bustion  of  the  other  constituent — the  hydrogen. 

Ill  effecting  the  combustion  of  the  gas  generated  from  the  coal  in 
furnace,  the  first  process  was  merely  mechanical,  and  consisted 
bringing  the  atoms  of  the  gas,  and  those  of  the  air,  into  the  most  inti 
state  of  mixture ;  such  mixture  being  the  sine  qiid  non  of  subsequ 
chemical  union.  Thti  mode  or  means  by  which  this  chemical  admixtm^ 
could  be  effected,  in  the  moat  rapid  and  intimate  manner,  involved  all 
that  art  or  human  ingenuity  could  do  towards  producing  perfect  combus> 
tion. 

As  t<j  the  mode  of  etftdcting  this  mixture,  or  of  bringing  together  the 
atoms  of  air  and  gas,  reference  was  made  to  the  Ar|^nd  gas  burner,  as 
suppl^'ing  a  good  illustiutiou :  the  only  difference  being,  that  in  the 
Argand  burner,  the  gas  was  projected  among  the  air  in  numerous  small 
jets,  or  films ;  whereas,  in  the  furnace,  the  process  was  reversed,  the  air 
being  brought  to  the  gas,  in  a  simihir  manner,  by  means  of  numerous 
orifices.  In  both  cases  the  effect  was  identicalj  and  might  be  com|»ajred 
lo  the  rose  of  a  watering  potj  or  of  an  artificial  jii  d^taik — ^munety^   the 
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producitigi  <m  tli«  toituit,  the  lMrg«el  ftr««  of  imrfnce  for  mutQ»l  and 
atomic  contact,  Modok  mtid  drawings  wer«  exhibited,  showing  the 
facilitj  ajui  ciiiiplicity  with  whiob,  botb  m  land  and  manne  furnaces, 
hundradj  of  smAll  onficea  were  introduced,  so  m  k»  efl'oct  the  moat 
Intimate  mingling  of  the  air  with  the  gAneoufl  products  of  combustion* 

It  wa«  stated,  as  the  result  of  ooDsiderable  Cdcperience,  that  it  was  a 
matter  of  perfect  indifference  in  what  part  of  a  furnace  or  flue  the  air 
waa  introduced,  provideii  thiii  all- important  condition  was  attended  to 
Ld  satisfied — namely,  the  effeiTting  the  mixture  of  the  air  and  the  gas 
fore  the  temperature  of  the  latter  was  reduc«d  below  that  of  asoonaion 
Idndling.  This,  aoconiing  to  Sir  Humphrey  Davy,  should  not  be 
idier  SOO   Fah.,  m  ignition  could  not  take  place  at  a  lower  tempera- 

— that  fact  being  the  principle  of  safety  in  the  miner's  lamp. 
pTCTiouflly  to  the  introduction  of  the  tubular  in  preference  to  the  flue 
item  in  marine  boilers,  it  hail  been  supposed  that  the  introduction 
the  air  on  the  Argand  principle,  by  a  perforated  plate  behind  the 
dge,  satisfied  all  that  nature  required  in  producing  pt^rfect  combus- 
D-  The  tubular  form  of  boiler,  however,  rendered  a  tuiferent  arrango- 
mcnt  absolutely  necessary.  Thi»  was  occasioneil  by  the  run,  or  distance 
between  the  bridge  and  the  tubes^  bting  so  very  abort,  and  consequently, 
the  passing  along  that  distancff  being  so  limited  in  thoe,  that  tiie 
mixing  and  combustion  could  not  be  ailequately  effected.  Tliis,  after 
Ltimi!Tous  trials  and  expedients,  led  to  placing  the  orifices  of  admission 
the  &ont,  or  at  the  doorway  end  of  the  fornaoe.  The  system  adopted 
boiler- makers,  of  contracting  the  doorways  of  marine  boilCTs,  mudi 
ipeiie«l  a  SQccessful  application  of  the  Ar]^d  principle.  The  t^nlarg- 
tbe  doorway  opening,  as  shown  in  the  models,  however,  nJforded 
lent  space  for  the  required  number  of  j  or  4  inch  orifices.  By  this 
omeDt^  the  length  of  the  furnace,  from  the  door  to  the  bridge, 
lUS,  as  it  were,  added  to  the  length  of  the  run.  By  this  mc>de  of 
iction,  tlie  Ai^and  principle  had  been  applied  with  great  success 
to  marine  boilers. 

The  next  point  considered  was,  as  to  the  quantity  or  gross  volume  of 
jpr  required,  and  the  area  of  aperture  necessary  for  its  introductiont 
"^     this  head,  it  was  stated  that  a  great  practi^  error  haA  been  fre- 
Ltly  committed,  as  it  had  been  stated  that  it  would  suffice  If  the 
D  should  be  equal  to  1 4  square  inch  for  each  square  foot  of  ftre 
in  the  furnace,   in  the  case  of  single  furnaces;  and  of  but  half  a 
luare  inch  or  5- inch  for  each  square  foot  of  grate-bar  surface  in  the 
of  double- fumaced  bollera.     These  proportions  were  now  asserted 
V   '!v  insutficient,  and  in  fact  were  not  sutfident  to  allow  of  one- 
r>jquii-e4i  ([uantity  of  air  to  pass.      In  practice,  it  had  been 
,.,.„.    I   that  for  bituminous  coal,   from  4  to  6  squart:  inches  were 
iiu^  ioT  each  square  foot  of  furnace;  and  for  anthracite,  #om  2  to  4 
^xultv  inches^  according  to  the  quality  of  the  coals  and  the  amount  of 
ught.     The  mo<iels  and  drawings  eichibited  were  stated  to  be  con- 
'  »le  to  those  pn^fiortions. 

Ji  reference  to  the  TOppo^ed  necessity  for  skilful  firemen,  the  paper 
that  the  only  duty  tbiit  should  be  required  from  the  firemen  wasr^ 
eping  the  bars  fuUy  and  uniformly  covered;  for  if  the  back  end  or 
tli..*  HI  dee  of  a  furnace  were  left  unooveredj  the  air  would  pass  through 
them,  instead  of  passing  through  the  air- distributors,  as  that  passt^o 
offer^  the  hottest  and  shortest  route  to  the  chimney.  In  fact,  it  was 
ital^d^  that  unlass  the  bars  were  well  and  equally  covered,  It  was  impos- 
aible  to  regulate  or  to  control  the  admission  of  the  air. 

As  to  the  use  of  self-acting  valves  to  regulate  the  adnussinn  of  the  j^, 
it  was  stated  that  after  numerous  plans  had  been  tried  during  the  last 
ten  years,  aU  had  been  discarded  in  practice,  being  found  tol>e  worse 
than  QseleHa.  The  generation  of  gas,  and  the  admission  of  the  air  through 
the  unoove«d  p*3rtion  of  the  bars,  createrl  such  irregularity  as  to  defaat 
all  efforts  at  uniformity,  and  it  was  impossible,  by  any  self-acting  valves, 
U)  obviate  the  effects  of  such  irregularity.  It  was  obser?e<l  tliat  tlie 
pvnjmrter,  a  model  of  which  was  exhibited  in  action,  prove*!  the  itiap- 
piicability  of  such  valves,  and  funiished  tlje  otdy  reliable  test,  as  to  the 
quantity  of  heat  prtxluced  and  properly  applied  to  the  generation  of 
jteain.  It  was  also  observed,  that  the  colour  of  the  products  of  the 
imiv:«,  at  the  chimney- lop,  waa  but  a  source  of  error, — the  sight- holea 
pvromettT  supplying  aU  that  waa  neoesaary,  and  by  which  the 
ken  ouuld  alone  safely  and  practically  regulate  the  admission  of  air, 
'Mpni  11. — Tlie  evening  WiU  entirely  devoted  to  the  fliscussion  of  the 
Kjve  Piip^^rs  'M>n  the  Management  of  Engine  and  other  Furnaces, 
id  the  irYt-vention  of  9moke.*'  An  explanation  waa  given,  by  means 
'^diagnun,  of  the  several  divisions  of  the  process  leading  to  the  com* 
"~*  m  of  the  gas  in  furriaces.  The  first  division  gave  the  more  relative 
bulk  of  gas  and  air  required  for  coniliustitin-  In  the  second  the 
mechanical  mixture  of  the  gas  and  air  was  described,  such  mixture,  or 
cxmtAct  rtf  atoms,  being  essential  to  the  suhsetiuent  diemical  union. 
T  I  \lubited  the  several  constituents  of  g;w  and  air;— the  former 

;  ,/en  and  carbon;  the  latter,  oxygen  and  nitn>gon;  the  rela- 

^ve  >  *"  ^acb  were  given,  and  it  was  »hm*T)  that  ten  volumes  of 

g|f  wt  ly  essential  to  the  combustion  of  one  volume  of  gas. 

^[Il0f,vt  .in  showed  the  proportions  in  which  those  constituents 

oombtneci.  The  natnre  of  fiame  atid  smoke  was  exainiued;  showing, 
that  the  intense  heat  cause^l  by  the  combuation  of  the  hytlrogen  was  the 
direot  cause  by  which  the  temrierature  of  the  carbon  was  raised  to  that 
gf  white  heat,  which  produce^i  the  luminowty  of  flame.     This  proooss  wan 


iliustrated  by  reference  to  the  mode  of  produok^  the  intense  heat  and 
luminosity  required  for  the  oxy-hydrogen  miorosodpe.  In  the  lati4?r.  ttte 
pieoe  of  lime,  or  carbon,  on  which  the  heat  was  projected,  was  instantly 
raised  to  the  temperature  of  extreme  luminosity,  neitlier  the  lime  ur 
carbon,  howertffv  suffering  rapid  combustion.  In  the  former,  the  carbon 
of  the  gaa  waa  raised,  by  the  same  mt^ans  (the  combuntion  of  the 
hydrogen),  to  the  high  temperature,  but  could  not  suffer  combustion 
until  it  was  brought  into  contact,  in  its  turn,  with  its  equivalent  of  the 
oxygen  of  the  aw.  If,  liowever,  tiiat  supply  of  air  was  not  provided 
before  the  carbon  lost  its  high  temperature^  it  retumeti  to  its  previous 
and  natural  state  of  a  black  substance,  and  gave  the  black  character  to 
the  prodncfca,  called  smoke. 

The  first  important  ccjndition  waa  then  shown  to  be^  the  providing 
the  required  qUi-uitity  of  air.  Reference  was  then  ma<ie  to  the  area 
reconimeudtHl  hy  dome  authorities,  as  being  suflicient  to  allow  the  quan^ 
tity  to  enter  a  furnace.  It  had  been  consitlered,  that  even  half  a  square 
inch  of  aperture  for  each  square  foot  of  furnace  grate,  was  sufficient  for 
the  oombustion  of  the  fuel.  This  wu,  however,  stated  to  be  insuificient 
for  practical  purposes.  The  proper  arsa  for  adniissii.m  l>eing  from  4  to  6 
square  inches  for  each  foot  of  grate,  aocoiding  to  the  extent  of  draught 
aod  the  nature  of  the  coal.  This  serious  ditE^renoe  was  supposoil  to  have 
been  caused  by  an  erroneous  calculation  of  the  rate  of  the  current  of  Mr 
entering.  For,  if  half  a  aquare  inch  of  area  waa  all  that  was  allow  e<1, 
the  air  must  have  a  velocity  ten  tamee  greater  than  could  be  shown  u» 
have  beeu  ever  attained.  Thus,  supposing  a  furnace  to  be  4  feet  by 
2  ft.  6  in.,  ♦?qual  to  10  square  feet  of  bar  surface,  this  would  fffeot  * 
combustion  of  2  cwt.  of  coal  per  hour,  and  require  for  the  gas  alone,  a 
supply  of  10,000  cubic  feet  per  hour,  or,  for  20  cwt.  of  the  coaX,  100,000 
cubic  feet. 

The  following  comparison  of  velocities  of  the  entering  air  for  the 
supply  of  the  gas,  gave  some  idea  of  the  cause  of  underrating  the 
required  area  of  admi^ton:^ — 

Airsperture         Velodfer  of  draught  Qaantitj  uf  air         Quantity  for 

per  iq.  ft.  of  grate.  per  second.  per  bour.  each  tun  uf  onaL 

6 sq.  inches  ...  at  5  ft.  pta-sec,  ...  7,500  trab.  ft.  ...  75,000 
6  sq.  inches  ..  at  10  ft.  per  sec,  ...  15,000  cub.  ft.  .  .  150,000 
then,  if  the  area  were  reduced  to  half  a  square  inch,  it  would  require  a 
velocity  of  80  foet  per  second  to  provide  for  the  admission*  within  the 
given  time,  of  the  neoeesary  quantity.  By  close  observation,  by  roeini 
of  an  aerometer,  the  velodtr  of  the  entering  current  vras  eatimated  at 
from  8  to  10  feet  per  second  if  the  draught  was  good,  aud  from  5  to  9 
fftet  when  it  was  but  moderate. 

Again,  it  was  observed,  that  by  admitting  the  air  through  numerous 
thin  films  or  divisions,  die  velocity  waa  neoessarOy  reduceii  by  mere 
frictioD  through  so  many  halMnch  orifioes  aa  were  exhibited  in  thv 
models  and  drawings  on  the  table.  The  mode  of  admitting  the  air  by 
numerous  small  orifices,  aa  practised  by  Mr.  C.  Wye  WLUiama,  waa  then 
considered,  and  it  was  shown,  that  the  great  object  to  be  effected  WAI 
the  diviaton  of  the  air  on  its  admission  to  the  furnace,  so  that  no  niofe 
atoms  were  brought  into  contact  with  the  atoms  of  gas,  at  any  one 
moment,  than  were  requirefl  for  tlieiir  successive  union  and  combustion. 
If  this  were  the  case,  combustioti  and  heat  would  be  generated,  con- 
tinuously, as  the  gas  and  sir  came  Into  oontacL  If,  however,  the  idr 
entered  in  a  body,  or  even  in  a  film,  in  larger  quantities  than  could  be 
taken  up  by  the  gas.  before  the  temperature  was  lowered,  a  refrigeratory 
effect  must' be  the  oonseiiuenoe— smoke  would  be  formed  and  fuel  wonki 
be  wasted. 

It  was  asserted,  that  the  phrase  "burning  smoke,*  was  improper, 
inasmuch  as  the  smoke  did  not  exist  untO  the  guMtiB  had  left  the  furnace; 
this  waa  demonntrated  by  a  diagram,  showing  that  on  distilling  coal  In  a 
close  vessel,  and  forcing  in  a  small  quantity  of  air,  a  jet  of  gas  issued, 
which,  on  ignition  at  the  orifice,  wsji  ahnost  colourless,  then  merged  into 
flame,  and  ultimattjly  l>ecarae  opaque  smoke. 

It  was  stated^  as  an  argument  for  the  necessity  of  some  stringent 
measure  with  respect  to  the  engine  furnaces  in  all  Ltn^^  tosvng,  tliat  in 
the  last  nine  years,  between  1845  and  1 853,  eight  himiired  and  one  new 
chimney*8haft8  had  been  erect^l  in  the  metropoUs,  for  manuftuitories, 
breweries,  &c.  Some  few  of  them  might  have  been  merely  rebuilt  after 
destruction,  but  the  hirgc  majority  caused  additional  impurity  in  the 
London  atmoapber^.  From  1845  to  1851  the  greatest  numtier  built,  in 
one  year,  wai  ninety- nine;  but  in  1S52  one  hundred  and  eleven  were 
constructed,  and  in  1853  the  number  rose  to  one  hundred  and  twenty* 
three. 

It  was  contended,  that  in  dealing  with  the  smoke  queslaon,  too  much 
stress  had  been  Uid  on  the  chemicid  part  of  the  aubject,  as  also,  that  the 
statement  of  its  being  'Mmpossible  to  bum  smoke"  had  compUcated  that 
which  waa  In  itself  a  simple  que^ion*  All  that  the  public  cared  about 
was,  that  by  some  means  the  black  or  brown  \'isible  smoke  should  be 
prevented  from  formbg,  or  be  consumed  if  its  formation  was  incidental 
to  perfect  combustion.  The  air  necessary  to  perform  this  could  be 
admitted  anjrwhere;  either  throuffh  a  «pHt  bridge, -—by  the  fire-door,— 
by  an  infinite  numl>er  of  holes,— Wween  plates  witli  narrow  spaces,^ 
or  by  others  arranged  like  Venetian  blinds.  Practically,  the  end  could 
he  attained  by  the  mechanical  systems  of  Juckes,  HazeMine,  H;dl,  and 
others,  or  by  the  double- furnace  boilers  of  Galloway,  Rose,  Mdlavin, 
aud  otliers,  or  by  the  systems  of  Williams,  Prideaux,  and  many  others. 
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The  objections  alleged  Against  all  theae  pbuui  were  illustrated »  ;wiii  it 
waa  stated  that  with  ordinaiy  boilers,  the  admission  of  air  invariablj 
reduoed  the  evaporative  power,  or  caQsed  waite  of  fuel,  udI&bb  ther« 
waa  a  aliarp  draught  and  spare  boiler  power;  but  that  when  the«e  latter 
requisiteH  were  8ecureii»  the  air  might  be  admitted  m  any  way  prac- 
tically found  mrmt  eoDvenieJit, 

Tlie  arrangement  proposed  by  Mr*  Prideaux  wm  noticed  u  the  most 
crwlitable  mechaniijm  yet  brought  forward,  but  ite  nealaiesB  wa«  ita  only 
reoommeudation,  as  it  could  not  iniproye  the  draught,  nor  could  it  aid 
in  ''burning  smoke **  betUr  than  would  be  done  by  merely  leaving  tbe 
furnace  door  ajar.  The  remarkable  coincidence,  between  the  arrange- 
ment of  the  parallel  plates  in  Prideaux's  fire-doi>r,  and  that  of  WiUiaraa' 
well- known  and  long- practised  gyBtem  was  also  noticed.  It  being  Htated^ 
m  fundamental  principlea^  that  in  the  fonoer  Hystem^  *'the  dwir  of  the 
fimaiie  ghould  be  double,  and  the  air  fthould  p«*«  into  the  furnace 
through  a  Bene*!  of  porforationfl  in  the  inner  plate.  By  thi»  amuigemenfc, 
thrto  iriiportant  re^ulU  are  tiecurcd. — I.  Tl»e  heating  of  the  air* — 2,  Its 
■ubdivijiioii  into  minute  jets.  (Thin  ifl  the  preciHo  principle  and  operar 
tion  of  Williams'  argand  furnace/) — 3.  The  keeping  of  tbe  outer  9ur&oe 
of  tbe  fiimaoe>door  comparatively  cool^  and  thereby  both  eoooomiBiiig 
heat  and  preventuig  its  radiatiofi  outw^ardiy,  to  the  amioyauoe  of  the 
attendjuitfl.** 

DtawingB  were  exhibited  of  a  double  flue  and  double  furnace-boiler, 
whoae  action  was  statt^d  to  be  wry  satisfactory;  the  proportion  of  air 
apace  provided  in  that  ca^e  was  one  square  inch  to  each  8f]mire  foot  of 
ffnrt«  area.  Tlie  adiuiawoQ  of  too  large  quantities  of  cold  air  imme- 
aiately  behind  the  bridge  had  been  found  prejudicial,  and  the  system  of 
admitting  the  supply  of  air  through  the  perforations  in  the  fire-door  was 
generally  preferred.  The  syBtcm  of  alternate  firing,  and  of  having  ample 
boiler  space  and  good  draughty  was  insisted  upon. 

It  WM  stated,  on  behalf  of  the  niecltanical  methods  of  firing,  that 
at  Price's  candle  manufactory,  at  Vauxliall,  three  methods,  Juckea, 
Haascldines,  and  Halls,  were  employed  with  success.  The  general 
principle,  of  a  ct>ntinuou«  supply  of  fuel  at  the  front  of  the  fire,  by 
meMi«  of  moving  bars  carrying  the  <XMd  forward,  was  common  to  all 
theio  apparatus.  Tlie  air  was  admitted  only  from  below  and  between 
the  bara,  which  were  always  covered  with  fuel  The  objections  urged 
against  tliese  machines  were,  the  first  cost  aoid  their  liability  to  deraoge- 
nient.  These,  however^  were  now  diminished,  particidarly  with  those 
of  J u ekes  and  Hazeldins,  to  which  preference  was  therefore  given  in 
the  construction  of  new  furnaces.  They  were  found  to  produce  ^most 
perfect  coiubustion,  and  to  make  a  great  saving  of  niel  with  other 
practical  advantagca. 

Two  cases  were  menUoned,  as  illustrative  of  the  neoessity  of  admit- 
ting the  air  above  the  inoandeicent  fuel— tlie  first  was  that  of  tlie  ven- 
tilating ftimacea  in  pits,  where  it  waa  essential  to  raise,  to  a  certain 
temperature,  the  hugest  amount  of  air,  by  passing  it  through  or  over 
the  fuel  in  a  furnace,  in  such  a  manner  as  to  render  the  air  tis  light  as 
possible,  and  not  to  encumber  it  witli  smoke; — the  seotmd  was  that  of 
coke  ovens,  which  were  now  constructed  in  pair^,  and  were  work&d 
alt4rxiately,  in  such  a  manner  that  the  early  smoke  from  one  oven 
millgied  with  ihe  later  development  of  gases  from  the  other  oven; — 
by  this  tneans  the  appearance  of  any  opaque  smoke  was  entirely 
provBnItd. 

in  reply  to  the  arguments  in  the  papers,  and  to  some  of  those  used 
hf  the  spcttkets,  it  was  urged,  that  even  with  the  l>e8t  construction  of 
fiimaces,  skilful  firemen  must  be  employed,  and  that  it  was  desirable 
the  srubject  should  be  divested  of  aU  complexity,  and  should  be  readered 
dear  to  the  meanest  capacities,  Ijutanoes  were  given  of  the  advan- 
tageous employment  of  mechanical  methtxls  of  stoking,  parfcieidarly  ai 
the  brewery  of  Messn*.  Truman,  Uaiibury,  and  Co«,  where  sixteen  sets 
of  Juckfls'  apparatus  had  been  used  for  several  years,  and  had  induced 
a  great  saving  of  fuel,  as  well  as  insured  undeviating  regularity  of  tem- 
perature in  the  furnaces.  Tbe  self-acting  systems  practised  by  Brunion, 
mod  by  Parkes,  many  yti&n  since,  were  alluded  to,  and  the  reasons  for 
their  use  being  discontinued,  were  given;  the  alleged  defects  of  these 
systems  where  shown  not  to  exist  in  the  apparatus  of  Juckes,  Hazeldine, 
and  Hall,  but  that  even  they  were  up  to  this  time  unfit  for  use  in 
steam  vessels,  where  it  had  been  imagined  that  mecliauical  means  of 
firing  would  have  been  most  advantageous,  but  where  in  reality  the 
heat  in  the  furnaces  was  $o  intense  as  to  destroy  any  machinery  attached 
to  the  fire-bars.  The  success  attendant  on  Mr.  fiouldswortli's  system 
for  preventing  smoke,  and  on  his  invention  of  the  metal  rod  pyrometer, 
was  describedL 

The  general  result  of  the  investigation  appeared  to  be,  that,  although 
for  certain  large  establishments  the  mechanical  methods  of  firing  were 
successful,  it  could  not  be  expected  they  would  be  adopted  for  every 
furnace  in  the  smallest  manulaciory ;  therefore,  a  good  system  of  ming- 
ling a  due  proportion  of  atmospheric  air  with  the  gases  evolved  during 
combustion,  was  essential,  and  the  method  employ^^i  by  Williaiins 
Sf^peared  to  fulfil  the  required  conditions. 
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CELTIC  MONUMENTS  IN  IRELAND. 

Maxt  an  English  traveller  who  has  visited  Egypt,  would  in  all 
robability  be  surfirised  to  learn  that,  comparatively  speaktug,  M> 
AS  door,  there  exiAta  a  monument  which,  aa  a  writer  whoee  name 
I  canraot  recall^  says,  if  built  on  the  banks  of  the  Nile  instead  of 
the  Btiyne,  would  l>e  conaidered  one  of  the  oldest  of  the  Pyramida* 
At  a  abort  distance  frt^m  the  town  of  Drogheila,  the  three  great 
moimLk  of  New  Grange,  Kiiowth^  and  Dowth  present  themselves 
to  view,  at  the  distance  of  about  a  mile  frtuii  each  other;  and 
the  casual  observer  would  probjibly  look  upon  them  as  great 
natural  bilk,  one  of  which  is  covered  with  wood,  and  aiiotli4(r 
having  had  until  lately  a  stone  building  on  its  summit.  Tlioiic, 
however,  who  have  exaniined  the  structures  of  ancient  times  at 
once  perceive  the  artificial  ehai-acter  of  these  vast  pjTamida* 

The  monument  of  New  Orange  conaists  of  an  enormous  eaim, 
or  hUl  of  small  stones,  occupying  the  top  of  a  slope  to  the  nortli 
of  the  river  Boyne.  It  covei's  snmetliing  less  than  two  acres,  and 
is  at  the  present  day  about  eighty-feet  higlier  than  the  adjoining 
surface ;  out  iLs  height,  as  well  as  tbe  beauty  of  its  outline,  bsJ 
been  lessened  by  the  excavations  made  at  ditJerent  times  into  its 
sideii  and  u;x)ii  iti  summit,  for  thepurpOBe  of  obtaining  materials 
for  building  and  rt^a^l  making.  Ten  large  blocks  of  ston«  stUJ 
remain  of  the  circle  which^  apparently,  surrounded  the  mound 
in  ancient  times,  and  it  is  said  that  a  great  pillar  of  atone  once 
crowned  tbe  summit. 

The  wnt.j*r  visited  this  monument  of  the  Celts  about  two  ^reara 
since,  aod  penetniterl  into  the  interior,  having  previouftly  riroctu^ 
a  lighted  stick  anil  a  candle.  The  entrance  is  forme<l  oy  large 
flaga,  and  a  singularly  carved  atone,  sloping outwartls,  ten  feet  long 
and  about  eighteen  inches  thick,  attracts  attention  from  the  spirals 
and  volutes  cut  upon  it.  A  narrow  passage  formed  of  stones 
of  great  size  gives  access  to  a  large  chamber  oonstructed  of  stones 
of  enormous  magnitude-  Some  of  the  stones  were  prc^bably 
taken  from  tbe  be»J  of  the  Bovne,  hut  the  mck  rif  which  others 
are  compoeied  is  not  to  l>e  fouiia  in  the  neigblxmrhood.  AU  the 
great  atones  of  tlie  passage  and  cbaml>er  must  have  been  tnina- 
ported  from  a  distaucf^  although  the  smaller  ones  forming  the 
greater  portion  of  the  bill  may  have  been  proeurwi  on  the  8|x>L 
The  passage,  formed  of  upright  stones  and  covered  with  enormous 
flags,  is  sixty-three  feet  long,  ruid  al»out  six  feet  high,  although 
at  the  entmnce  it  is  somewhat  lower,  and  as  it  nears  the  chamber 
it  rises  to  the  roof;  twuue  t>f  the  attmes  have  fidleu  inwards,  but  in 
general  it  is  three  feet  wide,  Wlien  I  reached  the  chamber,  I 
blew  uptin  the  lighte*!  stick,  foid  lit  the  candle.  After  a  moment 
I  ei>idd  }ierceive  through  the  thick  darkness  that  reigned  in  this 
mysterious  chamber,  a  gnind  dome-shaped  rt"»of,  tapering  to  a 
centre,  and  three  recesses  or  cr^^its  formed  of  enormous  moeks. 

I  cannot  at  present  give  descriptions  of  the  rude  carvings  cut 
into  the  stcfnes,  and  s*>metimes  standing  out  in  relief,  but  the 
rernicr  who  is  curious  aViut  such  matters  wOl  find  much  int-eresi- 
ing  information,  together  with  the  necessary  illustrations,  in 
Wild's  *  Beauties  of  the  Boyne,'  which  work  I  have  con.*iulted  in 
giving  the  above  details.  I  mu&t  not  omit  tc*  mention,  however, 
a  remarkable  circumstance  which  struck  that  gentleman  when 
investigating  this  ancient  structure.  He  found  that  the  cfw^ings 
extended  over  those  surfaces  i>f  the  atones  which  had  been  c^>m- 
pletely  hirldcn  from  view^,  and  he  infers  that  they  were  carved 
before  occupying  their  present  position.  A  |M>rtion  of  the  chamber 
opposite  the  entrance  having  fallen  in,  part  of  the  under  surikGe 
of  a  great  flag  has  been  ex[>oaed  to  view.  It  has,  like  most  of  the 
other  stones  here,  a  brownish  outer  polish.  In  the  exposed 
carvings,  tlje  indentures  have  assumed  more  or  less  of  the  dark 
colour  and  polish  around,  but  in  this  instiince  the  marks  of  the 
tool  are  here  as  fresh  as  if  done  but  yestertlay. 

There  is  a  large  oval  stone,  bo!!owe<l  like  a  basin,  in  each  of 
the  recesses ;  the  one  in  the  right-hand  chamber  is  three  feet 
long,  and  stands  uiM>n  another  basin,  while  the  other  chambers 
have  only  one  such  sarcopliagua. 

A  c<impan8ctn  with  the  Egyptian  pyramids  will  suggest  itself 
to  every  one, — their  central  chamber,  with  one  or  more  sarco- 
phagi, and  long  entrance  jpassaga  A  series  of  chambers,  which  Mr. 
Wild  compares  t*i  those  found  lM?neath  tbe  great  central  chamber 
in  the  largest  pyramid  of  the  Sakbuii  ninge,  has  been  explored 
in  the  mound  of  Dubhadh,  or  Dowlh.  As  there  Is  no  access  to 
the  interior  of  tbe  remaining  mound,  the  comparison  cannot  be 
ctmtinuetl  further  for  the  present.  It  is  a  curious  fact,  however, 
that  among  the  other  carvings  at  Dowth,  the  lotus,  or  lily  leaf,  is 
represented  most  accurately  m  relief.  E,  P.  11. 
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lllSW  PATENTS. 
novmoiTiX  PUorECTiONft  orantkd  undee  the  patest  lav? 

AMENIJMKNT    A«/r. 

iKitai  tMoenvit€r  IJ,  1S63. 
<,  X  S.  Oorkt^gs  Birmiagfajua — Lupnivemcuia  In  buttoiu  tmd  other dref^fjut^m- 
in^;  fftit  49f  which  b  aluo  appticah]e  for  oUkm:  ptirpoioi 
fWvcf  fimftuher  31. 
mn.  J.  Jooet,  GlMgow — Iiiiprr>vrTiii'iU«  tn  pro[jelIii^  ir««el« 
firif<^,l  j;inuory  H,    1854. 
Q.  F.  WUmb*  BdBiont,  VftitihiUl  —  Improvemoite  In  tnatinf  cantor-ail,  uul 
obCauxtns^  pradnflAt  IhttnsCkoiii 

PaUfi  Jwmary  l^. 
'  19S.  1L  GaDowa^,  lAmbeUk— loipiroreiuent  lik  admitting  iiir  to  ftuttiioes  wbena  tubohur 


boilers  &re  etiii)1»yiKl 


Dated  JuMmrjf  19. 


tfT.  J.  Spnier^  B«itti*iw»  — toipiyrameiitB  in  laeuwlaf  muL  mbdag^  cnuililBfff  plod* 
litg,  «iid  pnlveruin^  wheat  nud  otbsr  cabstaDOW 
i>ri<«f  Fia&nMiry  20. 
,  Bh  C.  J.  Frvret,  INiri»— IiDpitirem«ui!i  in  tmding  textile  pluia  forobtalnisf  palp 
far  Buuutikctariiig  paper 

Dttted  Fthrttarjf  23. 
»  CL  1?4Qur*  BoiT,  Loocaiter— Impruvommtts  iu  irariiying  watn*  tat  itewD-hoikn 
/Xtipd  F«^nNiry  S4. 
R.  J.  OreMW  Btrmiiicliam— Ijziprov«iiHwt«  ia  tha  iMiiTif^iti'nirf  of  oam40iii«d  elMtio 

A.  CL  Lv  BiOiard,  Ga«tl«-«tn«it,  ILillxira— ImproiraiQdafeB  Is  ttini4ab(M  fur  rail- 
ways.    (A  wunnmigatiaii; 

/>(a«l  Fthnuiry  2T, 
470,  E,  Chapptiicv  St.  Hjuy  Axe — Imprared  fl^pponitiu  Ibr  the  dUftuiiMl  of  Ught.  called 

tIS.  &.  A  Brocmuui,  F1c<!t-4tre«t— Iapn7ir«ineat  In  the  numufiettire  vS  biJiMlj  or 
a*    {k  tiQOUBiiBiaaUaD) 

|S^  T.  Deuuy,  Stnvshf^unr,  Fmnr**— Improwaniima  lb  engTutruig 
iat.  W  Siinp«ou,  TovU  L  p^^^r  MilL-*,  uiNir Ifaidftoufi,  tLi»Dt— Iiuprovamcut  Ineaiplfiy- 
Ing  la  the  umaufactuni  of  iuii>.p  a  prodiwl  oblaliwd  when  uumulkctiiriiig  pulp  fboui 

Dattd  M0Mxk  ». 

Bt.  jr.  A.  Bo]r1«,  Alf^«d«place,  BcdXard-iqaAra—Clnaliliif  or  fvdocUig  to  powder,  pulp, 
}  or  mll«  any  matter, 

^  j^  Bowlaod,  Maacheiiter — Improramoiita  in  iBAchineiT  or  appaiatna  for  auum- 

fjtdarlAa  bdcka  or  tiJeD  frofn  rk j  or  other  plaatlc  matoriau 
€S0'.  f*  Aua^.  Georiic-etrefit*   HAUipatciBd  road^— IjnprovistQuoiitii  in   printing  oci   ajid 

oiiiaintfnlinE  *tufa4!o« 

631.  y.  S.  Wanliain,  EflTra-vale  Ifldg*?,   Brlirtou — Improvt'd  hydriLttlio  inachiii^  fbr 

ng^ateriOg  or  iodicatiog  the  flow  or  quantity  of  liuid^,  aud  obutmu^  moilve  povcr 

fhtt^t  UtreJi  6. 

U^,  jr.  GnJIoway,  Biiltou-k"  Muors»  Laux'uatt^r— Ijuprovoiaonti  in  the  cntuiUtactioii  of 

euck^f  tap*,  -^nfi  ra}vr^ 

,  S,  A  CTi  T^       " -It  square,  WeatroiQ«t«r— Til  f  ■  (if  norij^dn^  unokB 

'mymIooinI  b ,  I' 10  of  oonl  or  othor  MulMt.i  •xtiiaetudng  and  col- 

K-tipg  til*  r  mitfcn  ot^Qtained  in  sjii  ,  ntr  an^dng  from  the 

nbtutj «  or  roafUiig  of  fool  ami  fAUm  mliataiioeA.     (A  noio- 

J   1:  M  FiuaUtj  —  Iioproveaiegita  \si  piixitiiig  yam*  and 

|4^  IntpnjvcTucni'i  in  ethadea  and  nsflector»  applicable  to 

itrm*,  or  t^luindnillBni 
/  Martk  t. 
&4J1.  J,  J^obn«i>a«  Cli  fiead— New  »top  ftr  rmilway  atid  other  car- 

Mfilr.  Elzont  Cbckspux  street,  WudiijaJiuiter— Improred  appamttiia  fcr  lowering  and 
(l^^i>0ii2U]A  uliiM'  buata 

^^^  JDtUMf  mtfk  8. 

\  T.  DwiiL  F«Qdleioii«  laacaflter— ImproveiDeiita  fai  macbiiuiry  and  apparemii  for 
Tlitf  engliiea  and  Cftrriogof  frnm  one  uno  of  rails  to  another,  oud  for  ttimiiig  thi^m 
1%  u  Ririijw.  ^Lujtriui^^tt'r— Improvenumta  in  waterprocilliDg  and  flnjiiiing  ttULtUtf 
■  I'lition'l 

Nottiuja^liiun— IniproTemoiitB  in  roond  or  circular  ma- 

.  lUle  and  looj»ed  fkbdca 

^^-,1     ;  .iliatn— Portabic  tafist^-gOATd  tor  th*  pn^vetitiiiiti  of 

r.r  Uc  H^iid  private  ImUdingi,  and  which  sa^d  pottabie 

■  :\  r<.-vivttr. 

r  i»proTeni«Dta  in  windgfuards  or  ohimnoy-to^is, 

TiuDroTinueat  in  the  reduction  of  lead  ora« 
>  1  >  '&n4  of  dificolouriii;^  nscdnit 
'Qieiit  in  producing  ornamented  and 

.ui—liaprovaaienta  in  obtaining  motive  power 
,  ^i.  Aufllell,    OomwaU— Improvementa  in 

of  f«in|^  foiniliirB  and  oUtor 

••KM* 

!,,„,,  L  oonchoH,  and  other  articloi  of 

i  mnsK  9. 

^  V  * ,  ,-  ^,  li ... :.  ^^.-  ..  L .  . .     .  -  -  i '  ruYcjiieiilii  In  ina£hln««  applicable  for  thra«hing 

:  ijf,  Smetliwielc.  Wanridt— TtopnjVt'iu'juts  in  toathljH'rY  for  the  inanufac- 

\\.,\  ..M..,^    lu,!  i,,r  .h'«i,iri-  tiilml,L3- ,H'.^I  ..Tt.iiit  iii.'i.-J article* 

V  or  apparatn^  fur 

..^, .  --> ^  tbo  onda  of  lubes 

ijoreau,  »outb-«tn?ei,  Fiasuury— Improred  raqitDig 

iind  other  fomaoM 

i/fi^,  F  IL  ti<  Uarnier,  fari«— impruremeutji  in  maduujery  far  prvpAriiig  Aax  and  utbe 

tMctile  maleriab  .     .      ^         .  ^,       . 

170.  K*  Luny.  Paria— IroproTem^nti^  in  pnwerring  animal  and  vegetabte  trolxitanoBt 

D'lttii  March  10. 
172.  K.  A  Deotmsieaiix,  Bouhaix,  France^kuproYOJiunita  in  \oaa»  for  weatlng 


6T*.  W   »    '   '   iini.i,   T ^Ti-affter—ImptTiveinenta  in  machinery  fhr  ineaaQrlDt.  tftdt- 

r^tui .  lUiw  uf  air,  gan,  (uid  oilmr  Uii^iidt,  and  for  goTerumg  the 

•^pc«''l  ,:ine.H 

&T4    H.  J,.    ...  ,,  „  ...     xL^imirenieot^in  thii  manufacture  of  artifldal  palatoaforlhe 

jubtitiiti.ju  ot  mniliciaJ  tooth 
fiTi,  Jr.  I.Awn*ncvi^  Lt'rdA—lxu proved  nrtntory  engine 
6Tr>,  P,  A.  Ltn^Jiutr  dv  FoutauieturireAu,  South  s^treet,  Fixubary — ImpnrreiDenta  in  fho 

mauiiTtuHortMtf  rv&n«tj«>4       A  i^i^mrimniifAtimiii 
fiTT.  4*   BwhsLumi,   LcojixxjmUm  PriMri,    VVurvrii  k  —  ImproTcnneot  m  eommnnissalliig 

rnotkni  kmr  fit»rn  tht'  uttIuumtv  n   "L    ■ 

67s,  W,  li.-iy,  Itt-verlLV,  V'orJi— In  tiottof  corettsd  carta  and 

othtT  lit.'  vi'bi.le*.  whioh  njriv  '•  i   irav^lllsig-boaaefl 

679,  F.  Wiiitt'bfjui,  anil  W.  WUir. ,,  .^ .  .  .  i,...,„,  fv<  x^— Improvemeul*  in  nu«(Qg, 
fureiiiy,  HLd  mipplyiiiif  wviur  »u<l  oiticr  liiiunlfi 

iJiiO.  W.  Mill,  HuiiUT'-ltun_\  iUrmin^lifi^iii— I(jj|tn>y<-ment*  in  liiluctAiida  or  inic  bolden 
ftwf     I    T,     v-',vion,  rhiuict-n- |iuit'—Iiiipn>vein*?ul«  in  thu  owiittfactiire  oT  raided  pri^^ 

A  ninminnir^ittoni 
&'  ti'u,  ('hiUHrrj  lai>« — Itapmremeot*  in  the  mode  of  purifying  aia]-;ai^ 

»■•'•'  •' ■jLii!iK  •iunn^  the  [iiuaufnrtiin?  of  the  g^w  a  >:^rtaia  pnrifyiag  nuiterial,  aiid 

Ui  apparatus  Ut  kv  u.-^-d  in  purilviti^  jfiv*.      A  comiunidcatiou) 
68s.  I>.  P.  Lefevre.  Piiii.*—  Iiiipntvfd  liiilway-brpiik 
&8i,  Z.  Boitt»a&.  Epinaif  Fruuce — Improf  eiDetiU»  in  the  Machinery  for  aoolplwiof  imd 

oarvit^ 

680,  J.  Fattentuu.  BeTerlej,  Vork — Improv^meut  in  macddnva  for  wmdllQg  dolh  and 
liniQar  taatcriaU 

687.  J.  H.  Johnson*  LLncoInVlan-fiukl*— 'lEQproTeiiieQli  in  the  maoufitcture  of  boUov 
jewellery.     CA  couimttni<:&tioo  fxuiu  J.  Ihl.  ruyon) 

KS9.  J,  Uaynont  Dmry-lane— Improrement  in  nibxioffi  for  pianafiirtea  and  other  ftnogtd 

magical  tnjftnimfntu 
$$Q.  W.  T.  Mouaaul,  8t,  Juui.  /    i ■  n   ..     ['„  ,  ,  rtrOTementa  in  bedatcada 

aud  iu^'kJu;;-tiaj«M  or  boie-<  '  tide« 

691.  J.  Wrigltt.  Miuii t«' "t'T  I  I  <^;tpparatiu  for  **c«ring" 
and  "li'i':  Mr  !  I  Iiuut  acidity  iug  or  Injoriug  the  tFymp. 
(A  ooniijii  I. 

692.  W-  I    ^'r  ii^^lo  theouuiuftctureofteakettiea 

693.  W,  BymLu^^tuu,  Grucciiiurcii  Mtit:«ji: — Ixuprovenie'nl^  in  apparatui^  for  heating  airlaty 
m«iiuiJ4  of  steam 

695    ,T   n  J,,iiii,n[i,   Mnroln't-lmi-fleld»— linproTeinenta  In  lightiiu.     lA  coraaiimica' 

:-i.  P«rl«i 
&^  Tettmhall  road,  WdverhampUm— Iiiip(roT«iD«tit«  In  ahaan  for 

^  meuli 
60? .  J.  liudi^;iu,  LtijimlngtoD  Prior?,  Warwick'Im])rovem«ita  lo  tbe  prop&Uori  and 

appantiu  uiitKl  far  propemnf  Teii»«la 

flatted  March  11 
80B.  L  Whitoker.  J,  Dig^e.  and  Q.  Howarth.  Oaidingdcii.  T  j»niVT!tnent« 

iu  nuichlnt-rr  or  apparatus  for  ftplnnlng  oottoD  and  other  AIm 
69t».  J.  H,  JobiuoQ,  Linwln'*  i""  »'■■''<«— Khwitio  bretuchiugap^.k..^ — ,.  ,,.,  ..iiunona.     {A 

oommiudcatiou  frmn  G.  ^l  w  York] 

600.  B.  Latdiford,  St.  Harri  nivatncnte  in  saddlery  or  hameai 

eoi.  J.  Gleuuv,  Strand— PtiM .„..j,  . .  d 

002.  E.  Hn^mvy,  RorldifTe,  Lnucacter^iiuproired  mord&ant  to  br  lued  in  printhig  aikI 

dyaioftextUtf  nmterijilji  and  fabrics;  npptlj^Ahle  aLmj  t^j  the  procftM  of  bleaching 
<J08.  E.  Haeffoly,  RadcliOlN  Lancaster— ImproTonusatA  in  the  manufacttire  of  stannatm 

of  aoda,  potash,  and  auuEKfiiia 
604.  J.  Wright,  Fark-«tre>et,  Kfluniogtao— ImprovementA  in  the  eoaatmction  of  fonm4»« 

for  tbe  purpose  of  oonsttming  more  cffectuidly  tban  beretofore  the  auoke  c^mtajnad 

themin 
606.  J.  Walker,  Oty-road— trnproveoienta  in  ruining  fftarop«  employed  (br  craahlng,, 

Hit- 1  .M.nL..  ..r  nionk<ry4  employod  in  pilcHdriTing  and  othtsr  bite  op^Tatitma 
6*>  Huughtoft'le' Spring  Irwi  Works,  Durhain — Iioproreiiienta  in  picttf  fat 

6<K     r   .,  '    [  !nclrin'a-inn  6dd« — ImproveineDls In  •ewing mAchlne«.     (A  com- 

niiinir.i  [1  n^orand  K.  Gbamnlt,  Pteiai 

OoH.  A,    i  i  iind  P.  Rigtod,  Ca«U»4ti-eet,  Holburo  —  Impruremeitta  in 

Infiatij  .  <^   :Lud  articitBa  (^  a  iimilor  Datnrc.     i  A  ou(niiiinnieatiunt 

£KalMf  March  14. 
60  D.  F    K  irdnns,  Regent^a-park  —  ImprovBiDeata  in  appantos  for 

*]■  <  '  o'lt  r.iLlwrayi 

<•  1 1  '  f  fkK'd  -lane,  Cannon-itreet — Inproreoienta  In  tbe  apparatoa  tiaed 

t  .111(1  InmpA 

Gil.  .1    II   Svv  UI,  i;i  i^^dw— ImproTewtiuts  In  drying  briokit  tltea,  and  other  artick^ 

mftit**  of  h(  ilk  earih 
6V'J»  J.  Hikiid^,  E|v»om— Iinproir*?mt;nt«  in  kiliia 
613.  J.  WixMlfoni,  llHitaiku:iLrilt:ii—Hiuiike-ciJiunMing  rotary  gnfee 

ftaud  Mansh  16. 
'(34.  Bh.  A.  Bro'jmiLu.  Fl    ^  -^rrrt     Tmpnn-nmnntff  In  nrrtarpmajofl.  {A comnnnicaticni'i 
(!]6,  F.  A.   U'  rjUnemoroao,  doatb-ctieet^  fWbfii7-~lmptvTmEienti  in 

produrin;;  ivl  [A  ooBifmnupation) 

617,  T.  Kjiy<-,    Fi  — ImprotramMila  In  tlsio  manufocture  of  gaa,  and  la  tk^ 

apruimtiH  iniipil«»^t.ki  Lti^.tuju 
<t|8,  T.  3.  n>Ax.  imdC.  11   llolt.  Aiaiicb<!«t«r— ImpnmuDente  b  st^am  boili>r9 
filV.  J.  P.  Uui<;!A,  Ltt^htte^lU,  .Suffoiti— liapniretnflnta  in  the  manufacture  of  Ivicksi.  til«a, 

pi|K)«,  and  miK  h  o(l!)i'r  article^*  aa  nrf  nr  inay  be  made  of  day 

620.  L.  \V  KitjikiT  [iii-l  IJ.  LviMii,  UjwJiiujjden^  Lancaiter— Lmprorementa  ia  erindiug  m 
aettiiii^  tlur  main  rvliader  of  uardiitg  engixitM  uitod  for  oanling  cotton  and  ower  flhroua 
tnairsrtnlit 

621.  J.  lIoa.4ti)n,  inn.,  GIa^ow— ImprriTomotit^  In  working  eteara-boilani,  and  in  appo- 
nttud  tMjiiuijctfd  thtTKWith 

022.  A.  Tnii^mtto,  8w]ui.-4«ia«  Glamornan  —  Imptvred  fomaoft  fbr  the  csnlciuation  uf 

onppcr  oixH  jifid  other  raUMral  cubttaacea 
6iH,  vt\  Weithrrli.iy  and  W.  Jordan,  Chartbam,  near  Cantertmry— IjnprDTomenta  tu 

024.  A  £.  P.  Legrofl,  Poria— Improvement*  in  preaerrf^g  timbttr,  and  genemdly  aU 

kiiifL*  of  wixxi 
tI25.  T.  W.  Keai<'«,  Clmthjuti  plft<!«,  Blarkfyiars — tinprorciiir'iita  In  the  meani  of  di*- 

tilting  tupcutiuc  luid  othtir  nmiaouji  inatton^,  and  in  monnfAutartog  boiled  or  drying 


'  iitttict,  B«igeni-«fcrtK>t— An  iuidrumaiii  for  n;adi|y 
LT*  of  mllway  carridgei 


•Mcertaluiu^  thf  wtvLr 
6J7.  M.  Biun«  and  J,  i'  .:^ wjii»rd,  Ynrk-^Improniiuatitt  in  apparattiA  for  comb 

ing  wad*  cHJtto&,  ailk«  fiaA,  or  otimr  Abrouii  Nibstaaoea 
ThtfH  %t,trch  in. 
6219.  C  Poiiwooand  L  J,  Ml'*"  r jiiiprovemeutdi in  printing  fiibriM,     (Fartly  a 

cuaunnnlcatlon  imu  H.  L   i 
620   B.  WwiTf*,  FHi»'*^rrwwl.  iiuproTiMutmtn  11  the  cotiMmcciouof  gairanic 

K-/'  '  ..imtuA  r-orit'd-i'ir  ii  tuortfwith 

66"  1 1  o,  Canada  Wort— Improreaieuta  in  tbe  eotUflmiGtloii  of  reaidji 
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681.  F.  W.  Haamm^  IVsniflb  Glunaieal  Worici^  i 


'  Bbbbdooi,  Oofmvitli— IiDirni7<»- 


cDeat«  ia  i&AcMiii9fv  for  pulvexinbiig,  irMhiiigt  uid  anuilgiuaallJig  ^nwix,  and  tuaxi&n 
oonUudng  gold  and  4Uver 
612.  J  r^bvaiiah.  Liverpool— liopravGiiieiitfl  la  Mila  for  oftvigiitle  f^weK  *od  In  the 

1A.1.  ktiobimd^  Cbodter— A  mw  material^  lultebto  for  Bpinning  either  alune 

or  > '  h  other  flbrei,  and  imlt»lil0  to  tha  nuumJ^bCiiLre  of  puip;  aJao  ccrtaJn 

OLftchiut^n  loiiLtlored  in  the  prepnintiua  thereof 

684.  J.  6.  Mjinhall  «id  F.  FiurtMum,  Leedt— ImiptoireineiitB  in  nudaioery  for  comhmg 
IUjc»  tow,  wool,  hjui',  Aikd  othctr  regeteble  or  mnimal  fflbrw 

Aitoil  MiriA  17. 
985.  I,  Gin-ud,  OiiOTDaer— Mftciiinery  fbr  cutting  and  Rlampiog  so&p 
(SM.  W.  Holt,  Bnulfard^IiuprovemeiitA  in  reed  pipes  for  orgaus 
4SST.  R.  W.  HjoTis  and  T.  I'at^totio,  Binnitt|tliatn— Improraajont  or  impircTrcinanta  in 

thjdoa  or  glaMfea  for  ga«  and  olhar  lonipii 
6(&9,  T.  W.  i^'MWti,  StMtth  Dercai-place,  fly  mouth — ImprureinoiitA  in  the  preparation  or 

iiiajiafkotaro  of  DeTonlAn  limattoiiB 

640.  A.  Uondry,  FortrOlai^w,  BenA^ew — Ijuprorem^nt  in  beating  baken'  ov^mi 

6I1«  O,  H.  Bartb^  Monikt^oa-crencent,  Hauip«t«ad-ruad — linprovumentM  in.  the  mode 
of  mp^ying  and  adminiiitering  ga«ot  for  th«  aOeiriAticm  and  con  of  certain  dijMHUUM 

643.  T,  BMHott,  Liverpool — Improved  mode  of  oomp<!n*atlng  for  the  devlatioii  of  the 
jioedla  of  flbipa'  oompaiiMia  Qcea«iuue<l  hy  load  attraction 

6iX.  J.  Hughes,  Bethnal-KitMni-ruud'— Iznproved  intide  of  op«ratitig  the  Jaoqnard  appa* 
mttis  of  loooui  employed  in  fiiguru  weaving 

fMted  Muvh  U, 

644.  G.  W.  Serudds,  Birmin^kam— Kew  or  inipEOved  &hrio  to  he  used  b  the  nuura- 
factiiTP  of  »tarA  or  oura«ta 

645.  J,  llytU  aiid  J.  IlAipur,  Stockport^  Chect«r— -Impnmsmeiiita  in  the  ooiutnictioD  of 
Hpindlei4  And  Hyera  for  ruvin^  and  ftlubbing  framei 

646.  J.  ificlt,  ^iho  Irun  Worbi^  fii>It^m  le-Monrs,  Lancaiter— Iznpruvemetiti  in  app(a« 
ratiw  for  hisatinff  the  cj  liudt-ra  of  ^ttviiu-^^nnnnee 

0iT.  W,  Thome,  liirQi^tAplc,  liwuji—lmitpjrenienw  in  redndng  metallic  orv» 
64J^.  W.  Dant«>e,  N«w  t>uay,  Liverpool— Improrementa  in  ponding  watttr 

649.  P.  M.  F&rMooA^  Bi^^atree^  Adalphl— ImprofeitMniti  In  ibo  oa(idtractla&  of  tha 
ponnanant  way  of  railwaji 

tMUd  Mirrth  SO. 

650.  P,  R.  Hodg*%  Moorgatofltrect— Improveinoata  in  redncing  muialilo  ore* 

641.  E.  du  Mar«.  Parii* — Itnpruveniento  in  wiudLuMca  or  capctana.  (A  cmomimication 
ifhim  F.  F«ni£; 

662.  B.  TempiMt,  J.  Tumliiuiou,  and  H.  Spenct^r— Impr(FV»ment«  in  the  mi;thcMl  of 
cloaDiiux  dieep'a  wool,  and  in  the  nn^ai^hint^'^ry  or  apparatus  oonnecied  therewith 

ti^S.  J.  Bird,  jtin.,  Mancheater— Inipn>vement«  in  the  nuyittfkcluiw  of  lillt  into  tbreadi 
retpdrtHl  for  woven  flihirini,  ftir  tewing  and  far  other  pmpoiei^  and  in  machinsrj  to  bo 
ueuvl  far  thew  pnrpoaea 

6iM.  H.  Mrjore^  Jnactloo  Foundry,  Hnll—ImprovMi  template  1^  fiuilitatiiig  the  build- 
ing of  itim  thipn  and  ve«(»r);!i 

6&(;.  K  LLtret-YertueerBch,  Malinee,  fielgimu— ^proveokeata  In  looou  for  weaving 

657.  J.  HortoQ  and  R.  Ptilgjiaae,  fltepoey — Improvements  in  the  conatmctlon  of  ahipe^ 
boilpm,  gird«r!«,  tank^,  gaaonwlAra,  and  other  like  atractnr**  or  veaada 

6&$».  W^  Lu  Webb,  Nfivr  Brand -atrftet—^lmpniveairata  in  polvwiiing,  waahlagi  u^ 
amalgamating  quarta,  and  mattore  coatainutg  gold  and  other  metala 

660.  J.  Lriugbo^io,  L(HMU~Improvenient«  in  combining  atmospheric  air  wilJk  hydro- 
,  ,  ..i.,.._  f.^r  iheuttrpoMii  qI  Iknt  and  heat.     (A  commiinicatioa) 

I  i  i)i»  Sjenniiutoo— Improvemeuta  in  ntetallurgy,  eaptsdaUy  applicable  to  the 

I  ijf  trpt  aad^omamcntAl  foniifl. 
i  H.ina,  Kf'f 


nroducing  aorbct 
668.  J.  Yonng,  £a^: 
664.  R.  A.  Bnwmait,  i 

cRtianf 


nientd  in  workiuf  metala,  eapedally  adapted  for 
i^g  cidJoo«8,  mDu,  pap<ir,  and  oiher  fkfarufl 
vementa  in  brewing 
— ^jiA^Fovesneata  in  lewing-machineii.    (A  eommimi- 

DtOad  ManA  31. 
•"<  :^«oven»,  jiin.»  Binningham— New  or  improved  madiincrj  fvr 

I  t,        I'rincefloe,  Pari« — Improveuienta  in  bookbinding,     (A  com- 

UlUltJ'-.lfJ'.'U 

e«T.  .1.  llAnnur,  Waodtwurih-mad— Impro?e2nent«  in  the  mannfaetiire  c^  lUnminatin^ 

666.  J.  VtibasLt  Palaley,  Renfrew— Imimnromenta  in  the  ma&a0ictttre  of  starch 
DtiUd  JfitrM  n. 

669.  R.  EolMiTta  and  Q.  Coppodc,  Heaton  Xorrifl,  Lancashire— improronMoli  Jo  looma 
for  weaviug 

670.  A.  y.  NewrtoD,  Chancery'Iane — IlnproveInt^ntA  iu  jaiiannkig  kalbef  ind  O^her 
fiabrka.    t  A  cooiMunicatian] 

671.  lL  Kdrby,  RadclurcsdcM,  liandifl^er— Impnivr'd  reed  for  loom» 

iTS.  J>  BherinfdtiaBL,  Edwanir?  f^tinrr,  KenaingtoQ— imiirovumunta  in  the  eonjrtruetion 
of  ketllea  and  other  Ukt'  '  ludhi,  and  inthemeanaof  mpportingomitaiii- 

inB  the  tame  Sn  proMr  ^  m  uae 

fTlTw.  IWt,  OcMwell-Rvi .  rcsiiihitor 

674.  0.  Sterry,  WDroeflter—luiiiiiv.  mentA  in  tlie  manuiactttre  of  mmiMfitgi^  euitahle 
^ir  comieea,  ptetmrcframei,  architectural  deooralioo#,  and  other  like  porpoaea 

676.  IL  Madefwm,  Clnpham,  and  O.  W.  Warren,  Lambeth — Improved  aaCa^-^iurd 
forgrni'lockB 

676.  T.  8.  Wataon,  Wot  Strand —Improved  juilway-tnivener 

677.  J.  Healey,  J.  Foeter,  and  J.  Ume,  Boltonle-Moora,  Lnncaater— Iraprav«inenta  In 
ivsrtAiu  part«  of  machlneft  nj»ed  for  prvpartog,  aJubbing,^  and  mting  cotton  and  other 
tbroun  materiikli 

678.  J.  H,  RoblniMm^  Hebden-bridge,  York— Improremenla  in  sfceara-boilfirM 
§t9.  W.  D.  SkeltoD.  Leedit— Improvement  bi  preparing  ilax  for  tpinnlng 
"^    tt.  0.  Wlilto.  Biwanacombo,  Kent— Improvementi  in  the  mano&cture  of  FtwUind 


CibdcB,  and  the  machlneiiy  or  apparatu<i  employed  tharein 
183.  K.  i>.  Coil,  86.  Deni*,  France — Lnirrxtv^'mi'rntA  in  the  prenimtfon  of  OBrtain  mb- 


661.  B.  Stafl^and*  Letch,  Linenator — Inprwrementt  in  the  maaufiictiure  of  wnvian 

' " -"  ' '"  ^maduneiiy  (~  '       . -*      . 

,86.  Deni*,  FraM<'i« — Lnirrxtv^'mi'rntA  in  the  prenimti 

atcsooe  for  tike  purpoae  of  prlotiog  and  dyeing  fiitroiu  malwiiJa  and  &brf» 
688.  W.  y.  Oreenwood  and  J.  i^by,  Brignton^ImpniTameata  in  railway  s^gnAl- 

lajtiTui 
664.  F-  Seiler,  lntcrlaken«  Bwitaerlaud— Improvomenta  In  the  manufactnre  and  ooo- 

atmctlou  of  lolid  and  veneered  teMelated,  and  other  ahaped  woodwork,  suitahle  Ibr 

AuuHnefl,  bnildinga,  work*  of  art.  and  other  parpo!*ue 
6)<A.  L.  Whitaker  and  Ilir.  Aahworth,  Haalfngdea,  LanraMer — Lmprovenumta  in  powers 

loom*  for  w«aving 
667.  A.  Llaier,  Birminoham- Imptvrement^  in  the  mmitifAntnre  of  metallic  cantinga 
688,  J.  Newman,  Binntngham^lmprnvemeots  in  the  manularturc  of  metuUic  tubal 
680,  S.  HoIduul  Oolney  Ha4cb— Improvemeota  in  maehlnery  for  raiding  and  Eomng 

tnlda;  Mrtrf  whirfii ^  "^         "       ^ 

geaefilty,  «nd  I 


690.  R.  Montgomery,  New  York— New  and  naefiuJ  Improveoumt  la  oomgsMd  1 
and  in  tnachinenr  for  prodnring  the  sam*» 

691.  H.  Room  and  W.  Morton,  Birmiagham— New  or  improved  mellkod  of  <  _ 
ing  metallic  tiedsteadii,  and  snch  other  articlea  of  fhmitnrs  aa  are  or  tuny  be  made  t 
metal 

6{)2.  R.  Doidge  and  J.  dovea.  BinniDgham — ^Improvement  or  imptroreuettla  la  t|A^ 
manufaetnre  of  rolls  Ut  be  uacd  in  ihaputg  and  impreaiing  awsetanaaila  toA  jdaikie 
materials  generaJly 

699.  B.  iWthergiil  and  W.  Weild,  Mancheater-^ImpnirveoMinta  in  obUtolng  and  mt- 
paring  Ihe  flhre*  of  pUintain,  pengnin,  and  other  vefBtaUe  mfastanoaa  Ifar  muraftc^ 
iuringpnrpoeei 

694.  S.  Hamphreya,  Greea^streei,  Leioeater-sqnare — Improved  apparatoi  Ibr  Ihe  he«l- 
ing  or  diftuling  of  flatty,  oily,  and  iviinoua  mattera.    (A  ooramnnkaUan) 

Daitd  MircK  S5. 

696.  W.  Wood,  MonkhUl-hotuie,  near  Pontitfract,  York^ — Improvementaia  machinery  or 
app%ratn«  for  the  maunbetnre  of  caipeta  and  other  fabdea 

697.  £.  Bagoi,  Uaoeleyi  CarmartheQahir&— Improvomenta  in  the  mamtftetnfn  of  mile 
fur  railways 

6i»H.  J.  Lochead,  Konuington,  and  R.  PaBMQger,  Union-itreet,  Sonthwailc— Imprtrre^ 

meuta  in  the  manufacture  of  glans  or  other  viibtSed  eoboiaacee 
6D9.  J.  Robertson^  Olaagow— Iinpruvementia  in  lifting  or  transportiikg  betvy  hodlat 

700.  W.  NeiliKui,  Glasgow— LmprotcmMitB  in  marine  ftenm  machinery 
70  L  T.  01b«on  and  W.  Kjnighton,  Stavoiy  Worka,  Cbesterfield  — Imp 

moulrling  and  cafftinn;  metals 

702.  T.  J.  Smith  and  J.  8mith,  Qaeeo-etreH;,  Cheapaide — Improrementd  In  the  ranBO*^ 
f^:tare  or  c-oiutruotion  of  pocket-books^  portfolioa,  and  tiMiIar  articlw 

703.  W.  A.  Bidden,  OreiLt  Sntton-etreet — Iniprovemeutu  in  alammi  and  afgnili  to  he 
Q«ed  in  or  on  railwaye,  «hipe,  homaea,  buildObga,  plantatlana.  or  other  pHioM;,  fer  lim 
ptirtxwe  of  giving  audible  or  rijil^  signalA  In  caaes  of  danger  or  alacu 

704.  0.  Beaumont,  Halilki^  York— Improvemenia  inmachlneiy  or  appantQa  figr  tte  d 
mantdhctnre  of  wlid,  boUow,  and  omaraental  brf dm 

Ailed  JfartA  S7, 

705.  A.  £.  Forty,  Kenningtoo^  and  W.  Haynea,  New  Kent^oad— Hew  cnnrpaaitlaa  a  _ 
materials  suitable  for  mouldings,  and  for  moel  parpetee  fat  which  leatlier  and  gmift" 
parcha  have  been  or  nmy  he  employed 


nproremaiLte  la 


706.  H.  A.  Archrean,  Piirij^'-Iinprorvemeate  in  treating  powden  of  oharooaL  qoIb,  eoal, 
_  _.     _.  **_...       ..        ......_..         .     .  T  Bdni*nil,  v«egft«Mit 

o  usena  purpneea 
[proved  metbod  of  ***w<*^*'^g  bttr  and  oi^ 


peat,  and  generally  iU  matten*  obtained  by  the  carbonisatiaD  of  i 
and  animal  snbstAnop,  and  in  applying  the  «id  pufi^iera  to  useftd  j 


i  10  Ako  afpplkahle  to  the  gokUng  of  plftun-iwla 


7f>7    A.  Prioc*.  Tj       ^  .  „  _ 

matters  employed  in  and  for  tlie  mantAacture  of  candles.    (A  cooiramiicallon) 

70S.  F.  Piolilip.^  Hall  Farm,  near  Brandon,  .SniTolk'-ImpRiveineata  in  maolilBiry  or 
apftaratutt  for  t^utiing.  grating,  or  preparing  vegetable  »ubetancee 

700.  J.  A.  Manning,  Inner  Temple— Imivrovemonta  in  the  treiktuteiit  of  lewecafe 
fhiied  Maroh  28. 

711.  J.  HipkiM,  Mrmlngham^New  or  improved  dresafaatening 

715.  H.  A.  Artbereau,  I'aria — Improvements  in  galvanic  hatteriea 

716.  J.  RoberU^,  Brn ton- street,  Bood-etreet — Improvemente  in  the  eoartililtlaa  of 
4^brioU!tA 

717.  W.  Hithnftr,  Leghorn- Improreoieote  in  the  raaanfhctiire  of  mnriatic  and  snl^ 
plinric  addiA    (A  oommnnication) 

71  !i.  W\  HiihnVr,  Leghorn— Improviemente  hi  the  manufhetore  of  alkaline  ffalphlte^ 
and  in  purlf)^  and  treating  giMsa.    (A  oommnnicatioD; 

Dated  Mmih  39. 

7SL  J.  H.  Johc^hnn,  linoalnVian-fieldti — Improvementa  b  the  ooaatmctian  of  miOwnrik; 

and  in  the  nxale  of  driving  the  same;  part  of  such  improvemente  being  amllcahle  &r 

transmitting  ifctive  power  general! v.    (A  oommunictttlae  Crom  R.¥.  Negrler,  Toa- 

hfUAe,  Frantie)' 
723.  R.  H.  Cankton,  Battenear-IrapravanBaki  in  the  mannfoctniie  of  ndH-banda 

Aited  Mxrck  30. 
725.  J.  F.  LeceviULard,  Dijon,  Franoe — Improvomeati  in  fiutening  or  anatalai^g  to  llto 

body  the  variou«  narM  or  objects  of  body  clothing,  eqnipBtentf  and  hamoaa^ 
7'16.  w.  Corrail,  AlWrt-Rtreci,  Mile-end — GmutroctlBC  the  eevenl  parte  of  i 

hoUow  metal  tubiug  or  pipe« 
7ST.  W.  JohU'u'jD.  Llnnolo'it-lnu-li'^ldft^Impnyvementa  in  gahwdfl^  electrle,  i 

netic  ttpiianita.i,     (A  comiunnicationi 
73^.  W.  Tuckir^r,  Old  Bmnipt^iu,  and  W.  Adanifi,  KeiidimtoD- Preventing  the  i 

of  fulMat^iis  BUjoke  frum  abaft*  and  fliiG# 
72V.  E.  Tuwuiiend,  JdaaeachudettH,  U.  R.— ImprvTVement  in  madiineiy  for  aewlug  ciotfc^ 

ur  other  material.    jA.  oommunloitSoa  from  A.  Bwtngle,  MaenafhoactteJ 
7^.  U.  Cowley,  ^t.  mim^  Oi/ord— Manufacture  of  brlckB,  either  iolid,  moolded*  < 

perfnmtt*!.  '     '  1  machinery 

7M.  J.  Sandy  ^rii\tlx  Works,  UpperWhitecroia-atreet— Impmremeota 

olertric  toll  i;  nU 

7S2.  T.  R.  CrHUMK^  b.  i>ij>imigham-iitrcet,  Strand— Improresnenka in CTiuMoig,  waiW^ 

and  3«pamting  ore«  and  minnrals 

783.  P.  J.  PaHMavont  and  J.  Cuio,  Bradford,  York- Improvemeatf  In  madiineiy  or  ^ 
apparatua  for  combing  wool  and  other  Abroui  aubRtanoea 

784.  w.  Slmpsm,  Birmingham— ImprovumenU  in  apparatui  for  communicating  alarm- 
fldgnahton  raUwaya 

786.  H.  Y.  D.  Soott.  QaoenVterraoe,  Woolwich— Improved  oament,  applicable  m  a 

utnrtar,  or  for  metildinu;  purpoaei 
7^((.  £.  C.  WilliEi,  Cambridge— Improved  mode  of  manaflirtttriag  gntta'peroha  lalo 

itbeetft 
737.  A.  V.  Newton,  Chanoeiy-lane— Improved  ooctftrnictlaD  of  hone.  (A  oommnnicBllDQ) 

fiat§d  Apra  1. 
744.  D.  Forb(»,  Edinburgh— Improvementi  in  fiidlitaliag  a  nCBrenoe  to  hoaia 
740.  J.  Inahaw  and  J.  Parker.  Hirm rnghwro— Im wovemeat  or  improvements  In  enp- 

pre«8ing  the  iDidke  and  incnwahikg  the  draughlof  Ike  fliniaeeeof  loooBMttlfe  and  other 

eteam'Migtne  boOein 
750.  A.  V.  Kevtoaf  ChanGafy-lane^Lmprovismeoli  fa  anrfnf  madhtoty.     (A  i 

mmUcatioa.) 
7£1Z.  J.  H.  Johnson,  Ltnoobt's-imi-flelds— Improvemotita  in  printing  fobriot,  and  in  1 

macbinery  or  apparatue  etnploytfd  therein.     [A  commuriicailion) 
784.  Q  Brocklebank,  Point  Blackheath,  Kent— Improvement*  in  dbtaiaii«nie(alefrOB>  ' 

<jraa  ^ 

JK.  O.  T.  Wilftm,  BelmoQt^  YauzhaU,  and  W.  WaUa,  Ohi^gow— ImprovCBMUl 

dyeing  Turkey  red 

PATENT  APPLIED  FOR  WITH  Ct^MPLOTE  J^PECIF  I  CATION. 
8118,  H.  Kemp,  CreekmoMor, Donet — Improvcmcnt.i Id tlir. pr^iniration uf  wo(*l for plaaJt- 
tug  and  Pbeatbing  ahipe  and  other  veasela;  al^  in  hoiiao.  ahip,  and  pi«r  buUdiai^ 
r>kUway-doepen,ltc:.,  and  all  other  pafpoaee  whateovir  vmin)  wood  ia  rcufulfvd.-^  i 
Aprils 
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HOOTON  HALL,    CHESHIBK 
{With  an  Engraving,  Plate  XXL) 

PfijrviauB  to  the  alterations,  the  main  portion  of  the  building 
WM  a  laf;ge,  bold,  square  buildings  f«f  the  style  practiacMl  by  the 
Adams'  auring  the  latter  part  of  the  liidt  century.  It  wjus  built 
irhoDy  of  stone,  but  posaessed  ho^pwrer  Hcaroely  any  architectural 
character,  and  the  ofliciea,  mcludmg  a  veiy  tine  kiu^heii  and  a 
chapel,  were  contained  in  along,  straggling  wing  IniUding  on  the 
north  side,  adding  nothing  to  the  general  etfect,  but  appearing 
almost  totally  diBconnected. 

The  object  sought  in  the  alterations  haa  been  U^  give  a  greater 
degree  of  dignity  to  the  Iioumc  it^^f  lf»  imd  to  make  the  oflioea  group 
with  it,  and  form  a  consistent  portion  of  the  whole,  in  an  artistic 
and  effective  manner.  The  prmcipal  iulditions  are — To  the  main 
building,  a  new  oomice  and  balufltratie,  surmounted  by  enriched 
vaaes.  To  the  entrance  front,  four  detached  Corinthian  colunms, 
T&ised  upon  a  ruatic  baAement»  and  intended  to  support  four 
figured,  each  about  8  feet  high,  reprei^enting  tlie  four  Seasouf^.  In 
the  centre,  above  the  cornice,  the  crest  of  the  proprietttr,  R  C. 
Naylor,  Esq.,  has  been  sculptured  in  bild  relief,  surrounded  by 
hia  motto,  "Hoe  age/*  To  the  entrance, a commu^hoiis  [:K>rch  liaa 
been  formed,  which  cannot  fail  of  l>eiug  a  great  crmvenieuce  to 
^e  house,  for  previously  there  was  not  the  slight4*8t  prrrtectlon 
from  the  weather  beyond  the  actual  do<:>r  it^ielf.  On  the  eastern 
or  ganlen  front,  a  baleony  8  feet  wide  lias  K'en  erecte^l,  supported 
on  couple<l  Doric  cohunna,  and  extending  along  i;he  wWle  front. 
It  will  be  approac!ie<.l  through  French  casement  wio^^-s,  from 
the  centre  nxjm  upon  the  principal  floor*  Rust icat«:'d<pio ins  also 
have  tieen  placed  at  the  angles  of  the  builLliug,  and  a  moultling 
workeil  round  the  whole  of  the  -idiidows,  which  pre^-iously  were 
perfectly  plain. 

The  portion  of  the  wing  building  next  the  main  house  has  been 
almost  entirely  rebuilt,  and  surmounteil  with  an  open  balustrade, 
and  pedimented  attic  windows,  fonning  some  excellent  servants^ 
betirooms,  stores,  &c.,  which  were  much  wanted.  At  the  angle 
next  the  chapel  a  tt>wer  of  bold  prf>p»rtions  Jias  been  erected, 
about  I'X)  feet  in  height,  having  a  rusticated  basement,  a  lofty 
atory  with  Corinthijin  pihtstei-s  at  the  angles*,  and  an  open 
balustrsnie  with  enriched  vases,  the  whole  sumiounteil  uith  an 
©l^mtlv'proportioueil  lantern,  from  which  a  fine  \dew  is  obtained 
of  the  Mersey  and  the  HUiTouudiiig  country.  The  lantern  is 
omed  and  terminated  with  a  copi>er  gilt  vane.     Within  the  dome 

!  thrive  V>ells,  and  in  the  princiiml  story  of  the  tower  a  clock 
Hll  V»e  tixe<l,  having  four  faces,  which  will  be  made  to  strike 
iMith  hours  ruid  qortrters.  One  of  the  rooms  in  (he  t«iwer  will  be 
fittt'd  up  as  a  smoklng-nxim.  The  chjqxd,  which  jireviiiwaly 
appeared  only  as  a  portion  of  the  offices,  now  is  made  t<i  form  a 
diatinetive  feature  in  it«elf,  ami  ha^  received  smftideut  eccle- 
tical  character  to  miike  its  sacre<l  purpose  appvi^nt,  and  yet 
^ritinge*!  in  harmony  with  the  rest  of  the  tiuilding.  The 
windows,  which  [jart^kke  sumewhat  of  a  Byzantine  chanicter,  will 
be  filled  with  stained  glass.  At  the  extremity  of  the  chapel  is 
the  side  porch,  which  serves  both  for  the  chapel  and  a  aide 
entrance  to  the  house. 

On  the  south  side  of  the  main  building,  and  attached  to  it»  is 
the  new  cunservatory,  75  feet  in  length  and  28  feet  wide  intt*mally. 
Ir  '-.  *  "  ri,|  by  fiu  oj:ien  stone  arca<le,  mth  euriche<;l  sftfinihils, 
k  l«rilusti-ji4h%  suid  corni<*e.    The  oixjoingg  will  l>e  tilled  in 

V  "  i-Tf^e  squiu'es^  and  the  roof  will  be  (jom posed  entirely 

f  II.     A  couvrmmication  has  been  made  frum  the 

V'  •the  principal  \li'awing-ro€»m  by  an  eleg:mt  irr^n 

s*  ors  inU>  the  dm  wing-room,  and  sashes  ou  each 

f-  -d  with  large  .sheetn  ot  olate-glaas. 

I   the  ganlen  or  eastern  side  of  the  house,  an* I  around  the 
r         ivatory,  will   be  furmeii  a  lieautiful   |iartems  laid  out  in 

giafit  deaigns^  and  moKi  t^istefuUy  arranged  with  sculjiture, 

f  &c,,  by  W.  A.  Nesiield,  Esq.,  who  has  alrejidy  been  nifdcLng 

,  improvements  in  the  jHirk  and  ground.^,  and  who  will  pro- 

iikbly^  arniuge  imd  gi'catlv  improve  the  drives  find  appixiaches  to 

^e  hall 

The  parterre  will  he  inclosed  by  an  open  balustrade,  and  at  the 
pjuth-wei*t  angle  will  be  erected  an  » !  i  '  hitectm'al  entrance, 
which  will  t^iininatt*  the  fi^mde  of  lu  or  entrance  «ide 

of  the  hall  very  agreeably.  It  will  U  r^uLu  ^oited  by  a  figure  of 
Flora  descending  "to  the  eailh  with  fiowers.  The  Earth,  which 
wiU  be  represented  by  a  Large  glolje,  will  be  8Upporte<l  on  the 
shoulders  of  three  kneeling  figures— the  whole  oust  in  bronze. 

No.  24a,— Vol.  XVIL-^une,  1Bo4. 


The  stone  used  in  the  additioni  and  alterations  (with  some  few 
exceptions)  is  the  same  with  which  the  house  waa  origiiially 
built  —  the  sandstone  from  the  Stourton-hill  Quarries,  near 
Birkenheatl. 

The  ai-chitect  is  Mr.  James  K.  Colling,  and  the  buildem 
Messrs.  A.  and  G.  Holme,  of  Liverpool  There  is  a  drawing  of 
the  alterations  in  the  present  exhibition  of  the  Boyal  Academy, 


NEW   SMOKE-CONSUMma   AND    FUEL-SAVIKG 
FIREPLACE. 

WITH   AOCBSSARIES  EN8ITRINQ   TH«  HKALTHrOL  WiJLMINO  AND 

VENTILATION   OF   HOUSES.* 

By  Neil  Arnott,  M.D.,  FJiS. 

[Paper  read  at  the  Society  of  Artt^  Ltmdon^  Mag  lOth,] 

The  great  evils  connected  with  the  common  coal  fires  are;— 
L  Production  of  Smoke.  2.  Waste  of  Fuel  3.  Defective  Warm- 
ing and  Ventilation  of  Rooma*  We  shall  consider  theae  in 
order: — 

1.  Of  Smoke  in  the  Intert^tr  of  ffouset  and  in  the  External 
Atmmphere. — The  proverb  which  declares  a  smoky  chimney  to  be 
one  of  the  greatest  tn^ubles  of  life,  may  suffice  in  relation  to  the 
interiors;  in  regard  to  the  exterior,  many  particulars  have  t«>  be 
nijtcd.  Examination  of  the  question  luis  ascertained  that  in 
London  alone,  on  account  <»f  its  smoke-loaded  atmosphere,  the 
cf>st  of  washing  the  cloth t*a  of  the  inhabiUuits  is  greater  by  two- 
niiUions  and  a  hall'  sterling  a  year  (that  is,  twenty-five  times  one 
hun<lreil  thousand  ixninds),  than  for  the  same  number  of  fiunihea 
residing  in  the  coinitry,  and  this  is  seen  to  be  but  a  small  part  of 
the  exfjense  when  we  consider  the  rapid  destruction  of  all  furni- 
ture in  houses,  as  of  cart »ets  and  curtains,  of  articles  of  female 
apptrel,  of  bonks  and  i>aiiitings,  of  the  internal  decorations,  and 
even  of  the  external  surfiice  of  the  stonea  of  which  edifices  are 
built.  For  jicrsonal  cleanliness  it  is  neoesBary  to  be  almost  con- 
stantly washing  the  hands  and  face,  lowering  shrubs  and  many 
trees  cannot  live  in  the  L^jndon  atmosphere,  so  that  the  charm  of 
a  garrlen,  even  at  CLfnsiderable  distances  from  town,  has  almost 
ceased  with  the  extension  of  the  buildings  .and  increase  of  smoke. 
A  gnawing  flower,  if  exposed  to  the  atmf»Hphere,  is  idways  ctwered 
with  Idacks  or  sooty  dust,  and  defiles  the  hund  which  plueka  or 
touches  it.  Shee]>  fn>m  the  country,  placed  for  a  few  days  to 
graze  iu  any  of  the  parks,  have  soon  a  dingy  fleece,  strikingly 
apparent  when  othei-s  newly  arrived  are  mixeij  with  them.  Aud 
this  atmosphere,  so  damaging  to  inanimate  things  and  to  \T^getable 
life,  is  inimic^d  also  to  the  health  of  man,  aa  proved  by  numerous 
facts  recorded  in  the  bills  of  mortality.  Many  persons,  with 
certain  kinds  of  chest  weakne.-^s,  cannot  live  here.  Many  cliihlren 
bmught  from  the  country  are  soon  seen  not  to  be  thriving.  The 
cixal -smoke,  then,  may  becalled  the  great  nuisance  and  opprobrium 
of  the  English  capital 

2.  Of  Waste  of  Fuel — Count  Eumford,  a  writer  of  great 
authority  in  such  matters,  after  making  luiiuv  elaborate  experi* 
ments,  d'eclared  that  five-sixths  of  the  whole  lieat  Produce  in  an 
oniinary  English  tire  gt^es  up  the  chimney  with  tno  smoke,  to 
wjiste.  This  estimate  is  bt^me  out  by  the  fiu.tt«  oViserved  in  coun- 
tries where  fuel  is  sciirce  and  dear,  as  in  parts  of  continental 
Europe,  where  it  is  burned  iu  ch»se  stoves,  that  prevents  the 
wiiste.  With  these  a  fourth  ptirt  of  what  would  he  consumed  in 
an  open  fire,  suffices  to  maintain  the  ileiiired  temperature.  I  have 
myself  ujade  exi>eriment3  liere  in  London  witii  like  results.  To 
save  a  third  part  ot  the  coal  burned  in  London  fdone,  would  save 
more  than  a  million  sterling  a  year;  and  when  cord  is  veiy  dear, 
as  dui'iiig  last  winter,  the  Having  would  be  much  greater*  Then 
it  is  to  be  onHidered  that  coal  is  a  part  of  our  national  wealth,  of 
whieh,  whatever  is  once  used  om  never*  like  com  or  any  projluce 
of  industry,  be  renewed  or  repLice<l.  The  co.'d  mines  of  Britain 
may  ti-ulv  be  regarded  i\3  among  the  most  precioius  possessions  of 
X\\^  inhabitant^*,  and  without  which  they  could  never  have 
attained  to  the  iinporUtnce  in  the  world  which  the  extriiordiuary 
developmeut  of  their  mental  and  b<^^Kiily  faculties  has  now  given 
them.  It  is  enough  to  .say  that  without  coal  they  would  not  have 
ha«l  or  used  the  steam-engine.  To  consume  coal  wastefuUy  or 
unneoe^siU'ily,  then*  is  not  merely  improvidence,  but  is  a  serious 
crime  comm^itted  against  future  generations. 


*  From  the  ^/aunttl  of  Uw  SodMy  of  Xrt«.* 
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3»  Of  Defbciim  Heating  and  Ventilating  in  DweU'mga, — Calliiig 
a  tbounazid  a  week  the  average  rate  of  mortoiity  in  LodUoh  alone, 
it  W)i3  found  in  the  middle  of  last  winter,  that  nearly  7iHJ  addi- 
tional deiitiiii  occurred  owing  to  the  intense  cold  which  then 
pnevaiJed,  and  actiin at  which,  evidently,  the  exigting  arrangementa 
for  wanuing  and  ventilating  were  inaufficient.  Not  a  little  of  the 
pi-eniatnre  mortality  at  all  timea,  and  of  the  spread  of  epidemics, 
and  of  the  low  condition  of  health  among  the  people,  ia  doubtless 
tmiug  to  the  8fim«  c:iuse. 

We  shall  now  inquire  whether  it  be  or  he  not  possible  in  a  great 
nieAiiure  to  avoid  the  three  greut  evils  above  described,  and  at 
the  same  time  to  aecure  other  a<i vantages. 

L — Smokil 
la  it  possible  to  avoid  or  to  consume  smoke — in  other  words,  to 
produce  a  amokele^a  coal  tire? 

Common  coal  is  known  to  consist  of  carbon  and  bitumen  or 
pitchy  of  which  pitch  again  the  elements  are  still  chietly  carlxm 
and  hydrogen,  a  Hubstance  wliich,  when  separate,  exists  as  an  air 
or  gaa.  Whea  the  coal  is  heated  to  about  600**  Fak,  the  bitumen 
or  pitch  evaporates  as  a  thick,  visible  smoke,  which,  wheu  it 
aiftei^warda  cools,  aaaumes  the  fi>rm  of  a  black  dust  or  flakes, 
CJilUxl  blackjij  or  smut,  or  soot.  If  that  pitch,  however,  or  pitchy 
vapour,  be  heated  still  more^  as  it  is  in  the  red  hot  Lrou  reUirta  of  a 
g:is  work,  or  in  rising  through  a  cei'ttiiu  thicknea«  of  igniteti  ef>al 
in  an  ordinary  fire,  it  is  in  great  }>art  i^solved  into  invisible  ciir* 
baretted  hytlrogen  gjis,  such  as  we  bum  in  street  lamps. 

Now  when  ivtsk  coal  is  thrown  upon  the  top  of  a  common  fire, 
part  of  it  is  soon  heated  to  6U0^,  and  the  bitumen  of  it  evajMiratea 
hA  the  viaible  amuke,  which  immediately  nsea.  Of  such  matter 
the  great  cloud  over  LoniJ*ui  aiusiats.  If  the  pitchy  vapour, 
however,  be  heated  to  ignition  by  the  contact  oi  a  flame  or  of 
ignited  coal  near  the  surlkce,  it  suddenly  beoomee  in  great  part 
gas,  and  itself  bums  as  Hame.  This  is  the  phenomenon  seen  in 
the  flickeriug  aTid  burning  which  t^ikes  place  on  the  top  of  a 
common  lire.  But  if  fi^^sh  coal,  inj^teail  of  being  phtL-ed  on  the 
top  of  a  lire,  whei-e  it  unavoidably  must  emit  i.'isible  pitchy 
\aj>our  ur  smoke,  he  intrfKluced  beneath  the  burning,  red-hot 
coal,  so  that  its  pitch,  in  rising  as  vapour,  must  pass  among  the 
parts  of  the  burning  mjiss,  it  will  be  partly  resolved  into  the 
inflammable  coal  gaa,  and  will  itaelf  bum  and  inflame  whatever 
eUe  it  t*mches.  Persona  often  amuse  themselves  by  pushing  a 
piece  of  fi-esh  ooaJ  in  the  centi-e  of  the  fire  m  this  way,  and  then 
observing  the  bliize  of  the  newly  formed  gas. 

Various  attempts,  Ijeginniug  |M?rh;tps  with  Dr.  Franklin's  have 
been  ma<le  Uy  feed  hi^s  always  from  below,  and  so  to  get  rid 
altogether  of  smoke.  Another  more  recent  one  waa  made  about 
thirty  years  ago,  by  an  iiigeuious  manuiacturer  in  London, 
>lr.  Cutler.  lie  phiced  a  box  filled  with  coid  under  the  fire  with 
iUf  open  mouth  occupyiuff  the  phice  of  the  removal  lK>ttom  bars 
of  the  gmte,  and  in  the  box  waa  a  moveable  bottom,  supjjortiug 
the  ooflJ,  by  raising  which  the  coal  wit.^  lifted  gradually  into  tlie 
grate  to  l)e  consmiied.  The  apjKiratus  for  lifting  however,  wiia 
complicate^!,  and  liable  to  get  out  of  order,  which,  with  other 
reuflona,  caused  the  stove  to  be  little  used.  The  m»?ve/ible  bottom 
rested  on  a  croaa-Uu'  of  iron,  which  in  moving  was  guided  by 
slita  in  the  side  of  the  coal-box,  ainl  wa.^  lifte«l  by  chftins  at  each 
en<l,  dr:iwn  up  by  a  windlass,  and  this  windhisa  w^aa  turned  by 
l>evil  wheels,  of  which  one  had  to  be  moved  by  a  winch  in  the 
hiUidM  i»f  an  attendant,  Mr.  Cutler  waa  n*jt  awarv  thut  others 
hiwl  been  engaged  in  the  same  pursuit,  and  took  out  a  patent  fi>r 
hia  appiiratus.  A  trial  at  law,  however,  afterwards  decided  that 
he  had  no  |>atent  right. 

In  the  new  fire-gnite  which  I  am  now  to  de.-^cribe  I  have  aon^ht 
in  every  part  the  greatest  possible  ainiplicity  which  could  give 
complete  efficiency.  The  combination  ia  represented  in  the 
accompanying  engraving.  The  charge  of  c<m  for  tlie  day  is 
plaoed  in  a  bijx  immediately  beneath  the  grate,  as  ahown  in  the 
diagram  at  the  lettenj  e,/,  g^  A,  and  is  borne  npwarda,  as  wanted, 
by  a  piston  in  the  b^jx,  raised  simply  by  the  poter  used  as  a  lever, 
and  as  readily  as  the  wick  of  an  argand  lamp  ia  raised  by 
ita  screw;  the  fire  is  thus  under  command,  as  to  its  intensity, 
almost  aa  completely  as  the  flame  of  a  lamp,  lliere  are 
notches  in  the  piston-rod  for  the  pcuut  of  the  poker,  and 
a  mtchet  catch  to  support  the  piston  when  the  lever  is 
withdrawn. 

The  C")al-lx)X  of  an  ordinary  fire  may  have  a  depth  of  7  or  8 
inches,  which  will  receive  from  twenty  to  thirty  pounds  of  coal, 
aoooniing  to  the  iunea.    In  winter  an  inch  or  two  more  depth  of 


coal  may  be  placed  over  the  month  of  the  box  before  the  fir^e  is 
lighted,  and  in  warmer  weather  the  box  will  not  requii^  U*  be 
quite  filled,  tliat  is  to  say,  the  piston  at  the  time  of  chargi^ " 
needs  not  to  be  lowered  quit©  to  the  bott*jm-      If  it  l*ecoi 
desirable  on  any  account,  as  will  happen  with  kitchen  fires, 
replenish  the  coal-box  in  the  course  of  the  day;  it  may  be  dom 
almost  as  e^sOy  as  to  put  coal  on  a  c^mmion  fire;  thus,  when  thi 
pi.Ht«jn  has  been  fully  niiaed,  so  as  to  have  its  flat  surface  flus' 
with  the  bottom  bar  of  the  gi^ate  c,^  a  broad  flat  shovel  or  s^iadi 
of  the  shape  of  the  bottom  of  the  gmte,  is  pushed  in  upon  t' 
piston,  ana  it  becomes  at  oncea  temiwjmry  bott*:>m  to  the  gmte  a 
a  lid  to  the  coal'b+>x.     The  piston  being  then  allowed  to  srni 
dowTi  to  the  t>«itt<ini  of  the  cofil-box,  the  spade  or  lid  is  raised  ' 
front  by  its  handle,  and  nj>euH  the  lx>x,  ao  that  a  new  charge 
coal  can  be  shot  in.      The  spade  beinj?   then   withdrawTi,   the 
combustion  goes  on  again  just  as  in  the  morning.     That  tbe 
opening  of  this  lid  may  be  wider,  the  second  bar  of  the  grate  is 
tiinged,  and  yiehis  Uy  the  upward  pressure  of  the  spade. 

This  fire  is  lighted  with  singular  ease  and  speed.  The  wood 
is  laid  on  the  upper  surface  of  the  freah  ooal  filling  the  ooal-twjx, 
and  a  tliickncsw  of  three  or  four  inches  of  cinder  or  coked  ct»al 
left  from  the  fire  of  the  precediujj  day  is  phiced  over  it.  The 
wotnl  being  then  lighto<h  instantly  ignites  the  cinder  alx>ve,  and  at^^— 
the  same  time  the  pitchy  vapour  fn>m  the  fresh  coal  below  ''^^^i^^l 
tkrough  the  won^d-fiame  and  cinders,  and  becoifies  heaterl  sufiS-^^B 
ciently  to  inflame  itst^lf,  smd  ao  to  augment  the  blaze.  When  the 
cinder  ia  once  fairly  ignited,  all  the  bitumen  rising  through  it 
afterwards  becomes  gas,  and  the  fire  remains  quite  smokeleBt 
ever  afterw.^nis.  A  fire-phvce  supplied  with  coal  fiiim  below  waa 
used  by  a  distinguished  engineer  in  tov^Ti  for  ten  years,  and  the 
fact  that  hia  chimney  ha*!  not  to  be  swept  in  the  whole  of  that 
time,  proved  that  no  soot  waa  formed 

In  the  new  gi-ate,  because  no  air  is  allowed  to  ent«r  at 
the  bottom  of  the  coal-box — for  the  piston-rcKi  fits  its  opening 
pretty  accurately — thei*e  is  no  combustion  below,  but  only 
between  the  bars  of  the  grate,  where  the  fuel  ia  cf»mpletely 
exposed  to  air,  and  near  the  mouth  or  t<>p  of  the  coal-box.  The 
nnsatislictory  result  of  some  otlier  attempts  to  make  audi  a  fire 
have  been  ow^ng,  in  part,  to  the  combustion  extending  downwarda 
in  the  coal-bix,  because  of  air  having  been  a<linitted  below, 
and  then  consequent  melting  and  c*>king  of  the  m»AS  of  ooal, 
ao  a.s  to  make  it  swell  and  stick,  impeded  tlie  rising  of  the 
piston, 

A  remarkable  and  most  valuable  qnality  of  this  fire  i»,  ita 
tenacity  uf  life,  or  ita  Uttlo  tendency  to  go  out  or  be  extinguished* 
Even  liter  nearly  all  the  coal  in  the  grate,  surroundeil  by  the  fire 
bara,  has  been  oonaumed,  the  mr  wiD  dive  into  the  coal-box  and 
keep  the  fire  there  gently  alight,  like  a  torch  burning  fivra  the 
top  downwards,  untij  nearly  the  whole  contents  of  the  box  are 
consunietl,  and  thus  the  fire  will  remain  burning  for  a  whole 
day  or  night,  without  stirring  or  attendance,  and  yet  at  any 
moment  it  ia  ready  to  burn  up  actively  when  the  piston  is 
raised. 

In  certain  caaes,  as  during  long  nights,  it  may  be  deaimhle  to 
ensure  the  maintenance  of  combuation  with  rather  more  activity, 
and  for  this  puqjose  there  is  a  slide  in  a  small  door  at  the  fnjnt 
bottf>m  of  the  coal-box,  by  which  a  graduated  a>l mission  of  Air 
may  be  allowed.  That  door  itaelf  ia  open  before  lighting  the  fire, 
tti  allow  of  the  removal  of  any  coal-dust  or  ash  which  nafl  fiUien 
down  past  the  ^A^i&  of  the  piston. 

Before  lighting  the  fire  in  tlie  morning,  the  Httle  ash  which 
remains  with  this  form  of  combustion  is  removed  frf>m  off  the 
piston.  The  fire  is  extinguished  at  night  by  allowing  it  to 
exhaust  itself,  or  by  lifting  out  the  few  lumps  of  c»ke  or  caked 
ooal  which  remain.  The  morning  charge  anould  l)e  such  that 
enough  cinder  or  coke  may  be  left  for  £e  smokeless  lighting  of 
tlie  next  day. 

By  the  means  now  described,  then,  the  fiist^named  evil  of  the 
production  of  smoke  is  effectually  ci>mbatted. 

n. — Waste  or  Fuel. 

We  now  come  to  consider  whether  the  vmMe  of  fud  which 
occura  in  common  open  fires  can  be  prevented. 

Count  Rumford,  as  the  result  of  his  ow^n  experiment*  alreadj 
referred  to,  declared  that  five-sixtha  of  aU  the  heat  producetl  in  a 
common  ojien  fire  passed  up  the  chimney  with  the  smoke,  and 
therefore  to  waste;  and  he  appealed  in  corroboration  to  the 
experience  of  the  continent  of  Europe,  where  close  stovea  are 
uaed,  which  do  not  thus  waste  heat  up  the  chimney,  and  where 
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a  much  imaller  allowanoe  of  fuel  than  is  here  needed  in  open 
fires  safficeo.  I  have,  in  my  awn  houae,  a  atrikiog  illastration  of 
the  matter  in  a  peculiar  encloaed  fire,  which,  for  fourteen  years 
pastt,  in  a  lam  dming-room,  has  maintained,  day  and  nigbt/froni 
October  t^  Ik&y,  a  temperature  of  60**  or  more,  accompameLl  with 
good  ventilation,  by  an  expenditure  of  only  12  lb,  of  (Wial  for 
24  houra,  or  about  a  fourth  of  what  would  be  naed  in  an  op«n 
tire  burning  for  15  or  IG  hourd.  This  fire  ia  lighted  about  the 
beginning  of  October,  and  is  not  extinguished  until  the  follow- 
ing May.  The  aperture  by  which  the  fretih  air  enters  the  stove 
to  maintain  the  oombuation  sulHeient  to  warm  that  room,  la 
about  J-ineh  in  diiuneter.  If  this  be  compared  with  the  aperture 
of  a  common  chimney*pot,  which  haa  a  diamet<^r  of  1{>  inches 
and  an  area  or  size  150  time^  greater  than  my  j^tove,  and  one 
thinks  of  the  rapidity  with  which  a  column  of  dense  smoke  iillijjff 
that  pot  e9t!apea  from  it  when  the  fij^  is  burning  briskly  j  and 
redects  further  that  auch  column  considta  entirely  of  the  warmest 
air  tpom  the  n^om,  blackened  by  a  little  pitchy  vapour  from  the 
fire,  there  la  proof  of  prt>digiou8  waate,  and  room  for  rejisonable 
hope  that  a  saving  hi  possible.  To  see  how  a  saving  may  be 
effected,  the  exact  nature  of  the  wiiate  in  aut^h  ca-ses  haa  now  to 
be  explaine<l:— *A  single  mouthful  of  tobacco  amoke,  pn  it^<)mng, 
immediately  diffaaea  itaelf  m  aa  to  form  a  cloud  Lirger  than  the 
amoker^B  heail,  and  soon  would  contaminate  the  whole  air  of  a 
room,  lis  would  also  the  smoke  an<i  smell  of  wood,  jiajier  or  other 
oombuiitible  burned  in  a  room.  Now,  the  true  smoke  of  a 
common  fire  is  not  the  whole  of  what  ia  seen  issuing  fiiim  the 
chimney  top,  but  only  little  driblets  or  jets  which  sfirjot  up  or 
issue  from  the  cracks  in  the  upper  surface  of  coal  which  forma 
the  fiire.  These  jets,  however,  quickly  diffuse  themselves,  like 
the  t4)bae^»«>  smoke,  in  the  air  arountl  tbem,  that  is  to  say,  in  the 
large  volume  which  ^lls  the  space  left  over  a  common  fire,  and 
over  the  hobe,  if  there  be  sucn,  at  the  side  of  the  grate.  The 
whole  of  the  air  so  contamiuate<lt  and  wljieli  nmy  be  in  volume 
30,  50*  or  bX)  times  greater  tlian  that  of  the  true  smoke,  is  then 
all  called  smoke,  aud  must  all  be  allowed  to  ajscend  away  from 
the  room.  It  is  evident^  then,  that  if  a  cover  or  hood  be  placed 
over  a  fire,  such  as  is  represent^ni  by  the  lettere  i^,  a^  fe,  m  the 
diagram,  ao  as  to  prevent  the  diifusion  of  the  true  am^jke  or  the 
entranct'  of  pure  air  fitam  amund  to  mix  with  it,  except  Just  wliat 
ia  necejisiiry  to  biu-n  the  iniljiinmable  gases  which  riMe  with  the 
true  »rnok»»,  there  would  be  a  gi'eat  economy.  This  h^ts  been 
done  in  tlie  new  fire-plaoe,  with  a  saving  of  from  oue-tliinl  to  one- 

'^y^if  of  the  fiiel  required  to  mainLiin  a  deairal  temperatui-e.     In 
broom  the  three  dimensions  of  which  ai-e  15  f«et,  I3l  feet,  and 

'12  feetj  with  two  large  windows,  the  eoal  burned  to  nutiubdn  a 
temperatut'e  of  55**  in  the  coldest  winter  days,  has  been  18  lb,  for 
19  hours,  or  less  thiin  a  pound  (x^r  hour. 

And  it  is  to  he  remarked  that  not  nearly  the  wht^le  }»ossible 
saving  has  been  eff«-"cted  in  the  case  refei*rfd  to;  for  the  grnte  was 
an  old  one  imperfectly  altei^l,  and  ua  tht?  true  smoke,  little 
diluted^  is  very  hot  air  when  it  leaves  the  ignited  c<5jd,  and  if  it 
were  maile  to  p*[us3,  in  coxit<jrCt  with  a  vesstd  ctnitiiining  water  or 
colder  air,  it  would  give  up  for  use  a  considentble  part  of  itii  heat. 
In  many  cases  such  saving  will  be  profitably  effected  Under 
the  present  imperfect  funns  of  open  fii-e,  the  whole  of  the  hot 
Bxuoke  passes  awjiy  as  certainly  as  here,  but  at  present  is  so 
much  diluted  witli  the  colder  air  of  the  nwjui,  that  oi\limiry 
observers  do  not  perceive,  and,  consequently,  do  not  regi-et,  the 

^BW3t. 

In  many  cases  the  eontnixition  of  the  space  over  the  fire 
will  \w  ui*>t^  conveniently  ma^le  in  brickwork  than  by  a  metallic 
hood.  Whei'e  the  hood  is  usod,  unleas  it  be  miule  a  boiler 
or  water- vesHf^l,  it  aln>ul<l  be  lined  with  tile  to  pi*evcnt  that  over- 
h4?ating  which  would  cause  in  the  ruom  some  smell  of  heated 
metid. 

The  stalk  of  the  hood  at  y,  passes  clnsely^  through  a  plate  or 
other  st^fpfiin^r  at  the  bottom  of  the  chimney,  so  that  no  air  .shall 
enter  the  chimuey  but  tlll^>ngh  the  hoixl;  and  there  is  a  thjottle- 
Talve  or  dami^er  in  the  hood-stalk,  at  ?,  giving  a  perfect  cc»ntrol 
over  the  curi-ent  of  air  that  passes  tlinjugh,  Ko  pait  of  the 
Apparatus  is  more  important  than  this  valve  or  damper,  and  its 
h/mdle  or  index  must  be  very  connpicuous,  and  have  degi*ees  uf 
opening  marked  on  its  pLate  ss  clcivrly  as  the  points  ai"e  marked 
on  a  ct>m pass-card.  When  the  vtdve  is  quit/e  open,  the 
chimney  acts  to  quicken  the  cond*ut^t"it>u  like  that  of  a  blast- 
furnace, or  like  a  ftirge-bellows;  but,  by  jmrtially  closing  the 
valve,  the  enrrent  may  be  dimioislie<h  until  only  the  most 
tranquil  action  i^mains.     The  valvt;  should  not  be  open  in  genei'ul 


more  than  just  enough  to  let  all  the  burned  air  or  thin  smoke, 
which  is  scarcely  visitile,  pass  through.  When  the  valve  is  once 
adjusted  to  the  usual  strength  of  chimney  action,  it  requires  little 
change  afWrwards, 

In  many  cases  it  is  desirable  to  be  able  to  command  and  modify 
by^  a  moveable  plate,  the  size  of  the  front  of>eniug  o(  the  h^Kxl  or 
lire-place,  as  well  as  the  opening  of  the  chimney  throat.  By  the 
proper  adjustment  of  the  two,  the  desirable  brightuesa  or  the 
front  of  the  fire  may  be  maintained. 

The  chimney-flue  above  the  upper  opening  of  the  hood  should 
have  its  sides  made  slanting,  so  as  not  to  harbour  dust  or  any 
soot  which,  from  tmy  careless  use  of  the  fire,  might  be  produced 
The  size  of  the  chimney- flue  is  not  important. 

The  answer  then  to  the  second  Question,  as  to  the  possibility 
of  saving  fuel,  is  by  the  facta  liere  adduced,  given  in  the 
affirmative. 

IIL— Detectb  or  Hkatiko  aitd  VEirrrLATiKo. 

Tlie  third  and  kat  of  the  great  evils  of  the  present  open  fii^es 
is  tliiit  there  are  great  irregularities  and  deticiencies  in  their 
heating  and  ventilating  acti<.>ns,  which  bear  so  powerfully  on 
the  public  health.  The  hood  and  its  damper,  as  infiuencing 
these,  may  appear  perhaps  of  more  importance  than  as  saving 
the  fuel 

The  hood  and  its  d-umper,  by  allowing  so  small  a  (juantity  of 
air  to  pass  through  in  comparison  with  what  rises  in  an  open 
ordinary  chimney,  lessens  in  the  same  degree  the  cold  draught 
of  air  towarrls  the  flm  fi'om  doors  aud  windows,  and  which  are 
to  the  inmates  common  causes  of  winter  inflammation  and  tjther 
dise^'i^es;  and  fi>r  the  same  reason  the  heat,  once  radiated  frttni 
the  fire  towards  the  walls  of  the  room,  not  being  again  quickly 
absorljed  and  carried  away  by  such  cun^nts  of  cold  air  as  ai-e 
referred  to,  remains  in  the  room,  and  soon  renders  the  tempe- 
rature of  tlie  whole  more  equable  and  safe. 

Still  more  ctjmpletely  to  prevent  cold  draughts  approaching 
from  behind  fiersons  sitting  art«und  the  fi^re,  the  fresh  air  for  the 
rcjom  U  convt-niently  admitted,  chiefly  by  a  channel  which  leads 
directly  fj'om  the  external  air  uiider  the  floor  tij>  the  hearth,  and 
there  dlows  the  air  to  spriwid  from  under  the  fender.  The 
fender,  exposed  to  the  fire  near  it,  becomes  hot;  the  cold,  fi^ah 
air  then  rising  under  it  takes  fix»m  it  the  excess  of  its  heat  and 
so  becomes  itself  temi>ored  before  it  spreatls  in  the  room.  The 
two  evils  of  excess  of  heat  and  excess  of  cold,  meet  to  neutralise 
each  other,  and  to  produce  a  gotxl  result. 

The  importance  of  general  ventibtion,  again,  is  strikingly 
exhibited  tiy  such  occun-ences  iis  the  following,  which  was  related 
at  the  meeting  of  scientific  friends  at  which  I  first  described  the 
new  fire-place,  by  2klr.  R.  Chianbera,  of  Edinburgh,  as  having 
happened  not  long  ago  in  Glasgow,  A  lar^  old  building,  which 
had  been  formerly  a  cotton  null,  was  fitted  up  as  a  birraek  or 
dwellinghouse  for  persona  of  tlie  working  classes,  and  had  nearly 
/K»0  inmates.  Like  aU  foul  and  crowded  liuman  dwellings,  ftv^ers 
and  kindi'ed  diseases  soon  became  pi*evaleut  there.  After  a  time 
a  meilic/d  man  who  was  intereHied  obtained  licnuission  from  the 
propriett)rs  of  the  neighbouring  chemical  works,  in  which  there 
was  a  lofty  and  very  powerful  chimney,  to  make  an  of»ening  of 
1  f  >ot  in  diameter  into  the  side  of  the  chimney  for  the  vontilation 
of  the  liMifiitig-house.  He  then  conneeted  witli  this  a  main  tube 
from  the  lodging-houae,  which  had  bx*auchea  running  along  all 
the  passages  or  galleries,  and  frr>m  the  ceiling  of  every  sef*aivite 
room  a  small  tube  communicated  with  these  brauches.  Soon 
afker,  to  the  surprise  as  well  as  to  the  delight  of  all  concerned, 
severe  diseases  entii^ly  disfippeared  from  tlie  houae  and  never 
returned 

Now  the  chimney  of  the  new  fire-place,  although  not  very  tftll, 
ha^s  a  ventilating  power  sciircely  interior  U^  that  of  the  Glasgow 
chemical  works.  The  arrangement  of  tlie  WkkI  with  its  valve,  its 
aTnive  descrilwd,  by  allowing  only  immixed  aud  very  hot  smoke 
to  enter  the  chimney,  inste:ui  of,  tm  in  conunou  chimneys,  smoke 
diluted  with  many  times  its  volume  of  ortldf^r  sdr,  increases  the 
draught  just  nn  it  does  the  heat  of  the  chimney,  and  through  an 
opening  then  made  into  the  chimney  from  near  the  to]:>  of  a  rtiom, 
all  the  hot,  foul  air  in  the  room,  consisting,  j>erhiip8,  of  the 
breath  of  inmates,  smell  of  meals,  burnt  air  frtjm  candles,  lamps, 
&L\,  ;uni  which  else  accumulates  and  stagnatt>s  at  first  near  tne 
top  of  the  n)r»ni,  is  Immeiliately  foixjed  into  the  chimney  and 
away.  This  is  fitiikiugl3'  proved  by  placing  near  the  vcntilatijig 
opening  a  light  body,  as  feathers  or  shretU  of  paper  suspended  to 
a  tlii'cad,  and  seeing  with  what  force  it  is  diawa  into  the  opening. 
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In  the  diagratD  the  opeaing  is  represented  at  the  letter  w,  having 
the  common  balAnced  chimney- valve  in  it,  which,  hy  tiie  wire 
descending  to  &  screw  within  reach  of  the  hand,  can  be  left  open  to 
any  deeii\xl  deflfree. 

Thttt  valve  I  recommended  many  years  ago,  and  its  uae  has 
become  pretty  general  over  the  country,  but,  in  many  ca^ea, 
what  I  deacribeci  aa  an  essential  concomitant — the  contraction 
of  the  chimney-throat  and  the  space  over  the  fire—has  been 
omitted,  and  the  proper  action  of  tjie  valve  has  been  prevent-e<J. 

This  is  what  I  had  to  say  on  the  correction  of  the  third  of  the 
great  evils  of  the  common  tire^  and  I  hope  ith^js  been  nhnwn  to  be 
poaaible  to  oonetnict  an  open  fire-place,  scarcely  difiering  in 
appearance  from  an  ordinary  English  fire-pljMje,  with  its  pleasing 
laBociationa,  but  which  BhaM  be  flmokeleas^  saving  much  fuel, 
and  ensuring  the  healthful  warmth  and  ventilaiion  of  our 
honaea. 

There  are  yet  subordinate  advantages  of  the  new  arrangement 
of  fire-place,  among  which  the  following  may  be  notetL 

1.  Chinmey-flweeping  can  scarcely  \y^  wanted  where  there  i«  no 
Boot 

2.  Chimney-flues  without  soot  cannot  catch  fire,  and,  if  fire 
were  in  any  way  there  introduced,  bv  shutting  the  hood  valve  it 
would  be  certainly  extinguished.  Tfcus  a  large  proportion  of  the 
ConEagratlons  of  buildings  mav  be  avoiiled* 

3.  The  huge  evil  (almost  universal)  of  smoky  chininejni  cannot 
occur  with  this  gnite, 

4*  The  occaiiioiial  sudden  rush  of  air  towards  a  hot  wide 
chimney,  when  the  door  is  opened,  and  which  carries  rcfwlily  the 
light  musiin  dress  of  a  lady  towards  the  grate  and  infiamea  it, 
cannot  happen  with  this  grate. 

5-  The  uanger  of  sparlcs  from  exploded  pieces  of  coal  thrown 
on  the  carpet  does  not  exist  here,  for  all  the  coal  is  tii-at  heated 
and  coked  while  deep  in  the  coal -box,  and  covered  over,  Thus  a 
tire-guard  is  not  wanted  on  this  account, 

6.  The  strong  dmught  of  a  voracious  fire  in  one  room,  or  in  the 
kitchen  of  a  house,  cannot  disturb  and  tivercorae  tlie  action  of 
other  chinmeya  in  the  house^  as  is  now  very  common, 

7.  The  striing  draught  of  any  well-constructe^i  fire-place  may, 
by  a  connecting  tube  be  made  to  ventilate  any  diatant  rooms, 
staircases,  cellars^  closets,  ^. 

8.  The  strong  and  copious  draught  caused  by  momentarily 
opening  the  hood  valve  or  damper  will  prevent  the  diffusion  of 
dust  when  the  fire  is  stirred  or  disturbed. 

9.  The  chimney-valve^  by  ita  powerful  ventilating  effect, 
obviates  all  objeetic^ns  to  the  use  of  gas-lights  in  houses,  thus 
leaving  the  b^uty,  cleanliness,  cheapness,  and  many  conveni- 
ences of  gas  unmarre<l.  Explosion  from  aceident'il  escape  of  gas 
in  a  room  or  house,  of  which  occurrence  there  have  been  some 
destmctive  inatitnces,  cannot  happen  where  there  is  the  ventilat- 
ing chimney  vidve,  for  cold  coaJ-gaa  entering  a  chimney-flue  pro- 
duces a  more  powerful  draught  than  hot  air  does, 

10.  The  improved  chimney  draught  in  attic  or  upper  rooms 
will  make  these  more  valuable,  and  will  increase  the  comfort  of 
low  houses  and  cottages. 

11.  It  would,  moreover,  be  convenient  occ*Taionally  to  carry  the 
flue  of  a  close  sU^ve,  or  bath,  or  the  ventilating  tube  from  krnpa 
in  ataircaaes,  into  any  acting  chimney. 

12.  This  torch-iire  (as  some  have  called  it,  because  it  bums 
from  above  downwards,  like  a  torch  or  candle)  is  remarkably 
adapted  ahm  for  the  puqjoae  of  the  kitchen. 

13.  The  change  of  any  exmting  gmte  of  an  old  fashion  into  this 
is  easy  and  inexpensive,  and  by  having  a  piston-plate  with  holes 
it  can  be  used  aa  a  common  grate, 

14  Any  kind  of  coal  or  coke  may  be  used  in  this  grate,  even 
the  small  culm  or  cfial-dust,  which  is  very  cheap.  In  a  common 
grate,  coke  or  Welsh  atone  coal  would  be  objectionable,,  because 
containing  chiefly  heavy  carbonic  acid  inateail  of  the  steam  and 
carburetted  hydrogen  of  bituminous  coal,  and  the  gas,  which  is 
poiaonouai,  might  spread  in  the  room^  but  by  the  strong  draught 
of  the  hood  this  could  not  happen. 

I  might  extend  this  list,  but  I  nee<I  not 

Before  concluding  I  may  direct  attention  to  the  remarkable 
fact^  only  of  late  well  understood,  that  of  the  only  four  great 
ndoeasaries  of  life^  or  things  which  Providence  has  left  to  man  in 
various  parts  of  eai'th  to  procure  for  himself,  namely,  fit  air,  tem- 
perature, aliment,  and  work  alternating  with  rest, — the  skilful 
management  of  a  domestic  fire  gf>m  far  to  secure  the  two  first- 
namea,  viz.»  fit  air  and  warmth;  but  these  are  the  last  which 
men  oome  to  understand  well,  because  they  are  inyislble  and 


impalpable,  and,  therefore,  to  be  perceived  only  by  the  eye  o^tlie 

mind  aJttor  much  cultivation. 


The  diagram  repre^nts  a  common  fire-place  with  mantel  r# 
or  chimney  piece,  two  jambs,  and  a  common  grate  with  two  hara 
and  bottom,  to  which  four  parts,  the  essentials  of  tlie  new  fire* 
place,  are  added,  efg  A,  is  a  box  or  receptacle  of  iron  to  oontiUD 
the  charge  of  coal  for  the  day,  T^ith  ita  oi)en  mouth  placed  wheiv 
the  bottom  bars  of  the  grate  had  been.  It  may  stand  on  feet  on 
the  hearth^  or  may  be  fixeil  to  the  grate.  'BeKides  its  fixed 
bott^om^A,  it  has  also  a  moveable  bottom  ##,  like  a  piston,  on 
which  the  coal  immediately  rests,  and  is  lifted  a«  wanted,  or  let 
down  aa  the  piston  moves;  a  piston-rod  {lasses  through  the  fixed 
bottom,  Btea<lied  by  a  guide-hole  in  the  stirrup  or  bar  ij,  below. 
The  piston-rod  has  notches  or  openings  in  it  to  receive  the  points 
of  tlie  fM>kerpo,  which,  acting  as  a  lever,  having  its  fulcrum  in 
the  foot  of  the  box  or  otherwise,  lifts  the  piston.  A  catch  or 
pall  kf  fidla  into  the  notches  aa  the  piston  nses,  to  prevent  ita 
return  imtil  deaired.  In  the  centre  of  the  bottom  front  is  a  door 
which  ia  opened  at  will  to  admit  a  little  air  if  wanted,  or  for 
removing  small  coal  or  ashes  which  fall  past  the  piston.  Where 
the  grate  is  set  low  a  small  opening  is  made  in  the  hearth  to 
^low  the  end  of  the  piston  to  descend, 

ahy,  is  a  hood  or  cover  for  the  fire,  like  an  inverted  funnel 
opened  in  front,  placed  over  the  fire  to  contract  the  open  8pa«! 
thejiest  and  to  receive  the  true  smoke  of  the  fire  and  convey  ft 
little  dilut^l  int^j  the  chimney-flue  at  y.  ^  ia  a  valve  or  damj^er, 
placed  in  the  narrow  port  of  the  stalk  of  the  hood  to  give  com- 
plete control  of  the  cunisnt  of  air  passing  through.    There  is  an 


index  ext«m/illy»  showing  dearly  always  the  position  of  the 
vjtlve,  y  p,  marks  the  direction  of  the  chiiuney-fliae  iu  the  wall, 
hiiviiHj  ir.  ii.'rilly  to  bend  to  one  aide  to  avoid  the  tire-place  uf  the 
room  ely  above.     %]»  the  ventiLuting  ebinmoy-valve^ 

iMlmit'  ^  irom  near  the  top  of  the  room  to  the  flQe,  bahinad, 
neiu-ly  on  ita  oentre  of  gravity  so  that  the  least  |»res8are  from 
without  opena  it  inwards,  but  any  pi-essure  from  within,  as  of 
smoke,  closes  it.  There  is  a  wire  dencending  from  the  valve,  with 
a  acrew  or  loop-peg^  for  partially  or  wholly  ch^ing  it  There  ia 
channel  underneath  the  hearth  by  which  fresh  air^  directly 
m  the  atmosphere,  enters  tlie  room,  to  be  warmed  under  the 
ider  or  near  the  fire,  and  then  to  spread  in  the  room.  It  has  a 
ooiiti!i»Uing'Valve. 
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ON  THE  DKAINAGE  OF  BITILDINGS  Am>  STREETS 
IN    THE    MElliOPOLIS, 

A  discoflsion  took  place  at  the  Royal  Institute  of  British 
ihiteets,  upon  the  pa{>er  read  by  Mr.  Boulooia,  on  the  above 
ibjecrt  (anle  p.  181),  commencetl  by  the  Chairman  (Mr.  Motsatta), 
ho  congratulated  the  meeting  on  the  very  able  maimer  in 
which  a  subject  of  vital  im|Mjrtance  to  the  health  of  the  metro- 
polis had  been  brought  forward^  and  ho[ied  that  iU  discussion 
might  elicit  valuable  opinions  to  assist  iu  the  ailoptioo  of  a  i>erfect 
wstem  of  drainage  throughout  the  ooimtry.  Considering  that 
tills  great  question  had  been  much  tliacussed,  and  tliat  more 
experiments  had  been  made  tji  tliia  thjiii  in  niiy  other  crumtrv,  it 
wa0  mo<it  extraordinary  that  they  had  not  hitherto  been  able  to 
mrnrt  at  any  correct  conclusion  on  the  subject 

Mr.  Garlji»o  said,  that  he  was  much  gratified  to  learn  that 
Mr.  £ouInois  had  a  decided  objection  to  the  use  of  pipea  for 
eewers,  and  also  to  amzUl  aewers  gftnendly.  Indeed,  he  con- 
sidered pip©  **iMr*  to  be  both  defective  snid  unscientific  for  the 
metropolis  or  for  any  large  town,  as  the  sewers  for  such  jdaces 
ought  to  be  large  enough  to  enable  workmen  to  enter,  iuid 
examine  and  cleanse  them.  A  12-inch  pipe  sewer  had  been 
lately  made  in  Hatton-garden  about  1000  feet  long,  intended  for 
tlie  drainage  of  the  houses^  as  well  as  for  the  Bui-tjicp.  Tliis  size 
he  considered  vsAtly  too  nmaJl,  even  to  carry  oif  the  water  from 
tlie  iU-ea  it  was  constructed  to  drain.  For  in  a  thunder  storm, 
Buch  as  sometimes  occurred,  and  which,  therefore,  ought  to  be 
provided  for,  suflicieiit  ^^Tfcter  might  fall  in  one  hour  to  fill  such 
an  aperture  completely  full  for  a  length  upwards  of  three  milea 
long,  or  about  some  sixteen  times  its  extent,  so  that  in  the  event 
*a  stoppoge,  or  the  water  not  running  off  with  sufficient  velocity, 
oonaequencee  might  be  most  serious;  and,  indeed^  there  were 
'  repeated  com  plain  ts  of  its  being  the  cause  of  stoppages  and 
overflows  in  the  street  in  heavy  rains,  though  with  very  little 
ore  than  the  surface  water  from  the  street  at  present  running 
to  it  Witli  reference  to  this  j>i|>e  sewer,  Mr,  Garling  j^«r- 
rds  observed,  that  in  order  to  aid  its  current,  it  was  laid  with 
£ill  of  1  J-incb  in  10  feet,  or  equal  to  55  feet  in  a  mile,  a  fall  so 
Ltterly  impracticable  on  a  large  scale,  that  supposing  a  sewer 
"th  such  a  current  to  be  laid  down  in  Oxfonl-fltreet  (which  was 
lOut  li  mile  long)  and  with  a  water  bed  12  feet  deep  l»cluw  the 
of  the  street  at  on©  end,  it  would  l>e  6(>  feet  above  that 
or  as  high  as  the  roofs  of  the  highest  hounes  at  the  other 
€nd.  Tlie  liiibility  to  fracture  of  pipes  used  as  teweu  was  another 
objection  to  the  system  for  the  drainage  of  any  large  city,  from 
^6  difficulty  of  ascertaining  the  exact  pUiCe  of  the  defect  The 
_  of  houses  by  pipes,  assuming  a  separate  drain  to  each, 
I  leaa  objectionable;  but  even  in  house  drains  a  pipe,  6  inches 
"was  not  ordinarily  large  enough.  He  thought  thei*e  could 
>  doubt  that  small  drains  becriiue  etipped  up  much  more 
firequently  than  large  ones;  and  he  believed  that  the  water  onli- 
tu&iy  flowing  in  from  closets  and  sinks  was  not  suihcient  to 
dcanse  the  small  drains  commonly  uaad.  He  knew  an  ins  tan  ue 
gf  a  small  drain,  only  10  feet  long,  which  was  connected  with  a 
inch  a<:>ldered  soil  and  rain-water  pipe,  being  choked  up  for 
ae  montlifl,  notwithstanding  there  was  a  heati  of  water  standing 
feet  high  in  the  pip^,  and  when  the  drain  was  o])ened,  the 
,t^  flowed  from  the  opening  like  a  fountain,  spouting  up  seven 
eight  feet^  and  yet  it  had  not  been  able  to  force  its  passage 
rough  tbia  short  length  of  small  drain,  Again^  there  was  an 
lute  necessity  for  the  admission  of  air  into  drains,  or  the 
would  not  How;  this  may  be  an  air  vent  having  oommimi- 
cation  with  the  external  air  ha  high  up  as  possible  to  avoid  smell, 
W  else  with  the  sewer,  which  latter  some  mi^ht  tliink  strange.    A 


very  frequent  cause  of  drains  being  storppcd  waa  their  being  "air* 
bound,"  as  it  was  termed;  and  another  evil  resulting  fi-om  this 
was,  that  if  the  air  was  not  allowed  to  flow  into,  and  escape  from 
the  drains  by  some  other  way,  the  water  would  be  drawn  out,  or 
foi*oed  out  of  the  air  traps,  as  the  case  might  be,  and  a  stench  would 
arise  iu  consequence.  If  a  drain  was  not  as  hermetically  sealed  as  it 
could  be  by  art,  except  the  necessary  vents  just  named,  it  would 
always  ameil;  aiid  a  frequent  defect  causing  this  was  the  impei^ 
feet  oonneotion  of  the  soil  and  rain  water  pif>e3  with  the  di'ain. 
These  pipes  should  always  have  proper  flanges  at  the  junction 
betJded  in  brickwork  in  cement.  One  objection  to  pipe  drains 
was,  that  in  case  of  a  tlefect  it  was  diflicult  to  discover  its  exact 
ptjsitioa  without  breaking  up,  [ierhajis,  the  entire  drain,  or  great 
part  of  it;  and  therefore  a  cemented  Vjrick  drain,  or  a  drain 
ooveretl  with  slate  or  stone,  was  preferable  in  that  respect;  and 
this  remark  of  course  ap|>ljeJ  equally  to  pipe  sewerg.  With 
regard  to  back  drainage  he  quite  agreed  with  the  arguments 
urged  by  Mr.  Boulnois;  and  a  further  objection  was  to  be  found 
in  the  fact  that  what  was  an  area  or  a  back  garden  at  present 
might  hereafter,  and  perhaps  very  soon,  be  built  upon,  and  con- 
verted  into  a  house  or  warehouse;  and,  therefore,  a  drain  pro- 
perly placed  there  as  an  external  drain  at  one  time,  would 
afterwards  become  an  intemal  one.  Expmenoe  had  amply 
shown  the  force  of  this  remrirk,  not  only  in  the  city,  and  in  places 
like  r>xfnrd-8treet  and  Piccadilly,  where  scarcely  a  back  ywcd  waa 
left,  but  in  the  suburbs.  Moreover,  In  hack  drainage,  which  waa 
not  separate  drainage  of  each  house,  there  would  also  be  a  difli- 
ciilty  arising  from  the  oppt»sing  interest  of  the  different  occupiers, 
who  would  constantly  object  to  having  the  drains  in  their 
premises  opened  to  discover  defects,  from  which  perhaps  tlieir 
neighbours,  and  not  themselves,  might  be  sufferers.  The  dndn- 
age  of  every  htmse  should  be  distinct  from  that  of  the  neighbour- 
ing houses — there  should  l>e  no  drain  runiming  from  one  hou»e 
under  the  others — in  which  case  the  basement  at  the  lowest  level 
might  BuflTer  from  the  defect  in  the  drain  of  the  higher  one«  A 
case  came  to  his  knowledge  in  Spenoer-street,  where  a  honae 
became  almost  uninhabitable  from  the  stoppiige  of  the  drain  in 
other  property  which  it  ran  through  at  the  back,  and  the 
o<K:upant  had  made  repeated  efforts  to  get  it  of>ened,  but  without 
success.  His  appeal  to  the  ground  landlonrs  a^ent  was  in  vain; 
neither  the  pansh  authorities,  nor  the  Commissioners  of  Sewers, 
he  was  told^  could  give  him  any  relief;  and  he  at  last  found  that 
his  only  resource  wo^dd  be  to  apply  ici  the  Court  of  Chancery. 
Oaaes  of  this  kind  would  constantly  occur  un<ler  the  bivck  drain- 
age system,  and  an  immense  amount  of  litigation  and  incon- 
venience would  ensue^  Nearly  tliirty  years  ago  he  had  himself 
advocated  in  a  public  journal  many  parts  of  the  system  recently 
proposed.  He  had  then  declaimed  that  no  sewerage  whatever 
ought  to  go  into  the  Tlmmea  at  any  place  above  Grays;  that  on 
the  North  side  of  the  river  there  should  be  a  main  sewer — say 
from  Chelsea  to  Qrays  Beach;  that  at  or  about  Chelsea  there 
should  be  lar^  tidal  reservoirs  to  be  filled  at  high  water,  and  at 
abimt  two'thirds  ebb  this  water  should  be  used  cMXXLsionally  fur 
the  purpose  of  flushing  the  sewers;  and  that  two  large  reaervoirs 
should  be  formed  at  Grays  apart  from  all  dwelling-houses,  when* 
the  sewerage  should  be  alternately  first  in  one  and  then  in  the 
other,  decomfx)iicd  by  chemical  means,  and  removed  in  barges. 
Mr,  Garling  couchided  by  repeating  his  objection  to  pipe  aewer* 
and  small  dmina  of  all  sorts.  Asa  general  rule  he  scarcely  knew 
a  small  drain  that  did  not  choke  up,  nor  a  large  one  that  did. 

Mr.  Hat  WOOD,  C.E,,  with  reference  first  to  the  question  of 
main  sewers,  »tated  that  he  wsii  not  a  thoroughgoing  advocate 
for  brick  sewers  alone,  having  himself  use<J  and  intending  still  to 
use  pif>ea;  but  be  did  no  only  t-o  the  extent  to  which,  in  hiw 
opinion,  pipes  might  properly  be  applied^  and  not  to  the  extent 
of  the  t*^i««ct>pic  system  as  it  might  be  termed.  And  in  this  he 
iliffered  with  many  advocates  of  the  tubular  system.  He  con- 
sidered that  every  town  should  be  judged  of  by  its  own  conditions 
and  that  the  main  streets  of  all  towns  of  ordinary  size  should* 
have  sewei-a  large  enough  for  men  to  enter,  the  minor  streets 
being  left  to  the  judgment  of  the  engineer.  It  was  necessary 
that  sewers,  or  ducts  of  some  kind,  should  be  provided  for  carry- 
ing off  rain  water  or  storm  water,  house  drainage  and  subeoil 
drrdnage:  the  latter  waa  a  most  important  point,  because  a  di^y 
basement  was  a  moat  inyaluuble  advantage;  and  it  was  almost  a.i 
important  that  a  house  should  be  dry,  as  that  it  should  be  free 
from  smells.  The  question  of  the  best  mode  of  accomplishing  all 
the  desired  objects  was  in  reality  how  this  oould  be  most  econo- 
nucally  performed,  for  it  might  be  done  in  two  or  three  ways. 
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Borne  persons  advocated  three  sets  of  seweFB  for  this  porpose. 
He  thought,  however^  that  aa  a  new  theory  could  not  be  tested 
for  mnnj  years,  until  it  was  so,  a  brick  aewer^  hirge  enough  for 
men  to  enter,  which  had  been  found  to  answer  all  the  purpoaes, 
as  being  the  most  simple,  was  the  beat.  He  wils  eonvincea  that 
A  brick  sewer  would  be  found  to  answer  every  purpose  that 
could  be  etfecteii  by  two  or  three  sets  of  pipes.  Sewers  ought  to 
be  monumental  in  their  chanuiter,  and  if  conatmcteil  in  our  day, 
none  of  us  ought  to  except  to  see  them  replat^ed  by  new  ones. 
They  ought,  indeed,  at  least,  to  last  for  a  century,  and  the  sewer 
in  the  main  street  of  a  town  fiught  never  to  be  broken  up  till  it 
was  worn  out.  A  sewer,  whether  of  brick  or  pipe,  so  smaU  that 
a  man  could  not  enter  it,  shf>uld  never  be  employe<i  in  such  a 
street.  That  brick  sewers  would  clrain  the  subsoil  effectually 
might  be  illustrated  by  the  fact  that  throughout  the  city  gene- 
rally they  hiu\  been  able  to  lower  the  surface  of  water  in  the 
gravel  as  much  as  six  or  eight  feet;  and  the  basements  of  many 
ousea,  which  twenty-five  years  ago  had  been  almost  useless, 
were  now  available  for  the  stowage  of  the  most  costly  materials, 
such  as  silks  and  other  goods,  and  numei^us  other  purposes. 
He  believ»*tl  the  rateable  value  of  the  property  thus  gain^  was 
not  leas  than  frtim  20,0Oi)L  to  30,0(X)/.  a  year.  He  had  now  a 
great  ntunber  of  sewers  which  had  not  been  opened  for  years, 
and  which,  he  believed,  never  would  neetl  to  he  opened  again. 
With  regard  to  stoppages  in  pipe  sewei-s,  it  was  stated  by  their 
advocates,  that  it  was  very  easy  to  obviate  them,  as  they  were 
always  found  to  be  preventible  stoppages,  but  where  stoppages 
occurred  rc^peatedly  from  similar  causes  tliey  oould  not  be  called 
preventible,  but  rather  constant  and  unpreventible  stopjiages, 
and  to  that  every  aewer  was  subject.  Within  the  last  few  days 
one  of  his  pipes  had  been  stopped  from  end  to  end.  He  hud 
built  about  liO  or  130  pipe  sewers,  and  having  used  extreme 
care  in  their  construction  he  hail  only  had  one  breakage.  With 
r^&rd  to  the  breakage  of  pipea,  of  course  that  could  be  obviate*!, 
as  it  would  be  very  easy  to  nmke  pipes  strong  enough  for  all 
purposes,  and  the  breakage  of  piyies  could  not  be  well  alleged  as 
a  reason  for  not  using  them.  He  had  hail  two  or  three  trifling 
stoppages  in  his  pipe  sewers,  and  recently  there  had  been  one  of 
a  serious  nxiture  in  Leadenhall  Market,  a  place,  the  surface  of 
which,  of  course,  could  not  be  broken  up  with  impunity,  or  with- 
out causing  great  inconvenience.  The  houses  draining  into  that 
pipe  sewer  wei^  ocL'Upied  by  respectable  tru-dettmeii,  to  wlmni 
money  was  not  an  object,  and  every  afiplianee  had  l«3en  useti  in 
the  houses  to  m:ike  both  dmins  and  sewer  self-ujctiu^.  The  pipe, 
however,  was  stc^pped  from  end  to  end,  antl  he  could  not  tt^Il  the 
cause  of  it,  nor  whether  that  cause  was  ]>reventible  or  nut.  He 
had  opened  the  sewer  in  three  phice.H  in  a  length  of  135  feet,  but 
had  not  broken  the  pijjes.  It  whb  doubtful  whether  that  sewer 
could  ever  be  restoreii  to  its  integrity  again.  BefeiTing  to  one  of 
Mr.  Boulnois*  diagrams  he  stateti,  that  when  a  84>ft  bed  of  depo- 
sited matter  once  accumulated  in  a  sewer,  it  becjime  a  nucleus 
which  impede<l  everything  passing  through  it  If  he  might^.  be 
perraittetf  to  allude  Uj  published  books,  he  would  refer  to  a  bliie- 
hook  wliich  containe<l  a  diiignun  of  the  sewer  in  Holljorn,  which 
WHS  within  his  jiu-iediction.  In  the  first  |>hice  the  sewer  in  this 
diagram  was  placed  upside  down;  and  further  it  ap|>eared  that  a 
diagram  similar  t*^  Mr.  Boulnois*  was  shown  to  a  witnes.s,  who 
was  asked  two  or  three  exti*aonlinary  le.idintr  qiieationa,  with  a 
view  to  show  that  the  V»rick  sewer  in  Hf VI bora  wns  hve  or  six 
limes  the  neeesdiity  size,  K^eauae  a  pipe  of  the  size  shown  would 
c'lrry  otf  all  the  water  of  Hoi  bom;  but  the  psirty  had  forgotten, 
or  proViably  did  not  know,  that  it  was  intended  I  to  tmrry  otf  not 
only  the  Holbom  water  and  foul  matter,  but  that  of  a  large  area 
Hdjacent.  Inhere  wrvs  a  curioua  general  advocjicy  of  the  tubular 
fivslem  in  tliis  blue  book,  with  a  vast  amount  of  theori4<ing  on 
this  subject,  which,  if  it  proved  anything,  would  pr^>ve  that  a 
2-inch  pipe  was  hirge  enough  for  any  hf>use  of  a  moderate  size. 
The  size,  however,  of  a  drain  must  V>e  tleterminefl  by  practice, 
and  when  the  atlvocAtes  of  the  very  minute  system  of  drains 
f>bjected  that  drains,  as  genenilly  con?itrHct(^l,  w<^re  double  or 
t  rphle  the  necessary  area  reqtiireti,  he  (Mr.  Haywood)  would  <mly 
reply  that,  even  in  determining  the  sizes  of  their  own  drains, 
they  ha<l  excee<led  the  nize  which  their  theory  pretended  ti>  whow 
wss  sufficient-,  and  they  did  so  because  they  sani  that  pnictitvdly 
It  was  neeciiaary  to  have  Ifuger  than  that  given  by  theory,  which 
he  qnite  agrw»d  with,  and  would  Htjite,  that  according  t<»  his 
prnriiee  tt  '^-ineh  dniin  wax  ni>t  large  enough  for  a  hnose.  Venti- 
I'-ition  t>f  sewer;^  wils  aba<^>lntely  net.'ef^sary,  utherwiye  they  would 
ventilate  tnemselves  into  the  houses.    The  phui  of  ventilating 


int4>  the  centre  of  the  street,  although  a  bad  one,  wa^  perha] 
best  that  could  be  adopted  at  present,  as  it  brought  the  stri 
foul  air  where  it  could  be  the  easiest  diluted  and  oiUTi« 
With  regfird  to  ventilating  by  the  rain*water  pi)>es  he  had  I 
it  t<3  answer,  although  many  c«>mplaintJi  were  mfule  of  smell 
perceptible  in  the  houses  thnmgh  such  mode  of  ventilation;  i 
the  foul  air  had  been  conveyeti  above  the  cliimney-stac! 
appeared  in  certain  ccmditions  of  the  atmosphere  that  the 
vium  descended  again.  It  was  rather  a  medic^  queation  wll 
it  would  \m  better  to  ventilate  in  the  centre  of^the  street 
the  peoples*  dwellings,  but  for  himself  he  was  in  &vour  q 
ploying  fines;  and  he  thought  that  a  compulsory  measuie 
a8  appeared  to  be  getting  fjLghiouid>le)  to  make  manafad 
allow  the  use  of  their  flueH  and  tall  chimneys  for  the  purp< 
ventilating  the  sewers,  might  be  introduced  with  advaDtage,- 
he  would  say  nothing  as  to  the  justice  of  such  a  measure* 
regaril  to  the  drain  pipes  of  Rome  and  Pompeii  he  Imaginec 
the  Romans  collected  and  applied  their  fiecal  matter  to  fi^ 
turid  purposes,  as  was  now  thtne  on  the  continent  generaU| 
that  the  pipes,  of  which  a  sjnecimen  was  on  the  table,  i>nly  d 
otf  the  superfluous  water  of  the  house.  At  present  one  < 
great  diffiotdides  in  Paris  was  the  increasing  hzibit  of  using  1 
closets,  which  had  greatly  diminished  the  vjdue  of  manure,  T 
ha«l  brtnight  them  hitherto  a  rentad  of  about  :MKm)0/.  a-year 
although  they  abuj^ed  the  Londoners  for  polluting  their  rivei 
of  the  engineers  of  Paris  hat!  told  him  (Mr.  Havwoi>d)  thj 
was  much  afi-aid  they  wouhl  be  compelled  to  do  tlie  same,  u 
the  uaige  of  water  was  restricted.  Whatever  sized  pipe 
Romans  used  to  carry  off  water,  it  was  certain  that  tliey 
lai^  and  flat-bottomed  sewers,  and  the  charge  of  those  fli 
was  deemed  a  higldy  importfint  otlice,  as  he  hoped  it  wooU 
become  in  this  ctmntry.  Back  drainage  in  this  metropol] 
considered,  would  be  fraught  with  the  greatest  inoonveni 
Where  two,  three,  or  four  wat«rclofiet«  were  close  togethei 
drain  might  be  employe*!,  but  to  carry  the  drain  tlii^jugl 
profK»rty  of  many  different  occupiers  would  be  a  m<»9t  si 
disadvantage.  Without  interdicting  this  system  in  all  cm 
thought  it  wrong  to  lay  it  down  as  a  general  principle,  ai 
quite  ei»ucurred  in  the  opinions  stated  by  Mr,  Garling  on 
pjiut.  The  public  not  seeing  the  objections  to  this  plan  mig 
caiTied  away  by  its  first  cheapness,  but  the  ultimate  inoonvea 
ijf  it  would  be  very  great. 

The  flelKite  on  this  subject  was  continuefl  on  April  3rd 
W.  S.  Inman  in  the  chair,  when  a  communicatisn  was  r«Sfid 
Mr.  8,  Morris,  in  which  the  writer  adverted  to  a  suggestioa 
by  himi*elf  some  yeara  ago  t^>  the  Commiftsioners  of  Sewen 
obviating  the  incnnvenience  attentlant  U|Kjn  syphon  sewers  di 
high  tides,  whenever  thti  quantity  of  rain  falling  exceed 
capacity  of  the  sewei-s,  which  are  then  resolved  intf*  reseir' 
and  having  no  exit  at  the  flood-gates,  ctuse  an  overflow  I 
localitiea  in  which  they  are  situated.  Mr.  Morris  propose! 
the  water  be  allowed  to  find  its  way  to  a  suitable  level  b 
Hiniple  law  of  graviUUion,  where  pij>e8  should  be  providetl  D 
further  progress,  similar  to  those  employed  by  the  water 
panies,  which,  within  certain  well-known  limits,  would  alL 
such  unilulations  ms  the  intervening  surface  might  requirtf. 
a  retiervnir  at  Ficcadilly  might  (utve  itj*  eduction -pi  i>e  oi 
below  the  level  of  iSt.  James^s-purk  and  the  lowest  [>arts  of  1 
minster,  and  niiseji  up  over  the  embuiknient  of  the  river,  \ 
to  pour  a  ct>Etinuous  current  into  the  Tlmmes  at  all  stiites  o 
tide.  Intercepting  sewers  of  very  considerable  length  won] 
this  be  wholly  obviated,  and  the  enonnous  expense  of  com 
tion  avoided.  The  pij»es,  it  may  be  mentioned,  would  not  exj 
themselves,  but  act  on  the  principle  of  intenuittiiig  8vy>hon| 

Mr.  BAZAiiOETTE,  amoug  other  tibservations,  corrected  an 
curate  st>itement  in  an  article  in  the  Builder,  heatled  *  Progn 
thy  Manufactiure  of  Tubular  Drain  Piptts,*  which  8ti»te<i, 
*4t  is  estimated  that  in  the  meti^uxdis  aWmt  l5,rK:Ki  houses 
been  dndned  with  4-inch  tubular  dnuiis,  and  al>oijt  half  n»  I 
with  0-inch  drnins,  while  upwainls  of  ^fAi  mllt-s  of  pipe-e< 
have  tieen  laid  in  streetsf  whereas  the  total  nuud>er  of  h^ 
ilraiiie^l  within  the  last  four  years  amounted  to  510,978,  of  -9 
4!iii)  were  draineil  in  18oO-/85bl  in  IHol;  6271  in  IS.'ii; 
7:^00  in  lHo3.  Of  this  numlier,  20,(XK3  (instead  of  TMIO,  as  tf 
in  the  Builder)  were  drtiimxl  with  (t-uich  j»ii)es.  Mr.  lUscal 
further  reumrked,  tb.tt  tdthough  the  numl)er9  had  been  er 
ously  stttted,  it  was  true  that  4^inch  pi}>e«  had  been  largely 


but  it  was  equaUy  true  that  they  had/uilnd  to  a  great  ei.teiij| 
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da  conaiiierable  amount  of  inoonvenienoG,     The  preaent 

CStmunisaioQers  of  Sewers  were   cifteu  ciilietl    upon   Ui   take   up 
4-iiicb  ant]  lay  dowu  B-ioeh  pipes,  anil  aithough  they  did  n<  it  feel 
justified  m  «peiidiiig  tha  mibiie  money  in  that  wuy^  it  wua  being 
doiM  to  &  great  extent  by  private   individualB.      In   the  aaine 
matiuer,  the  quaotity  of  pipe  sewers  (**  upwards  of  250  miJes"J 
have  Vieen  gr^witiy  overatated  in  the  article  referred  to.     They  had 
b^^wever  been  extensively  employed,  and,  as  the  diagrams  of  Mr. 
Bouliioia    prtived,    they    had  often   been   incautioualy  appHcKL 
Without  entering  upon  a  cruaade  against  pipe  sewers,  he  would 
2  ite  what  the  Commis^iouej*  of  Sewers,  with  his  entire  concur- 
rence and  i^ecommutukvtion,  were  now  doing.     Daring  the  la^it 
year,  thev  execute«l  about  22  miJea  of  public  brick  sewers  and 
6  miles  of  pipe  sewers,  whilst  private  infJividuals  had  executed 
about   12  miles  of  brick   sewers,  and  about  85  miles  of  pipe 
and  drains;  making  a  total  of  nearly  35  miles  of  brick 
and    nearly    92    miles    of    pipe    sewers    and    drains^ 
statement  would   show  that  the   Commissioners   did   not 
advocate   any  exclusive    system,    but    that   under  certain    cir- 
camatancea    and    for    minor    branch    sewera    they  considered 
pipe  aewers  advantageous.      The  old  practice  of  brick  sewers 
lea   to   a  large  expend  it  ure^  but  did  not  euil  in   Ikiluree  nor 
produce  disease,  whei'eas   if  the  use  of  the  modem   pipe  Wii3 
-carried   beyond  its    proper    limits,    failures    imd    obstinictions 
oocurred,  together  with  an  amount  of  injury  t^i  the  public  health 
'which  could  not  be  estimated  by  pound.^,  shillings,  and  pence, 
le  of  the  new  theorists  on  drainage  announced  their  systems 
>the  most  **economicrd  and  efficient,"  but  "the  cheap<^st  and 
house  in  London*^   wri8  ejenerally  neither  the  cheapeat  nor 
"the  best,  and  a  system  of  dminage  which  might  be  moat  exj*eu- 
ia  the  first  instance  might  be  the  cheapest  in  the  end.     It 
been  iitrongly  aaaerted*  that  pipes  or  small  sewers  were  self- 
ing,  whereas  large  or  brick  aewere  had  a  slng^h  flow,  and 
T>ecame  in  f^ct  merely  elongated  cesspools.     He  could  state  most 
-positively  from  experience,  that  this  was  not  the  case.     It  was 
larue  that  aome  of  the  large  sewers  in  London  were  not  self- 
cleansing,  but  this  was  because  they  were  situated  in  low  and 
^t  districts,  with  their  outlets  pent  up  for  eight  hours  at  a  time 
^fcy  the  title;  but  from  their  size  they  were  enaily  entered  and 
cleaniieti  by  workmen,  and  certainly  pipe  sewers  in  the  same 
situations  would  allow  deposit  tti  be  ma*le  in  the  same  ratio.     In 
-^let,  taking  the  best  and  most  modem  forms  of  brick  and  pijie 
acwers  of  the  lost  ten  year*,  and  laying  them  aide  by  side  vnih  a 
"  riible  fall  under  exactly  the  same  circumstances,   he   could 
!rt  that  the  self-cleansiing  powers  of  b^tth   would   be   equal. 
le  representations   in  blue-books  of   bric^k  sewers  half  tilled 
with  dfjioait,  were  drawn   from   ohl   sewers   without  sufficient 
v&ter  flowing  thmugh  them,  many  of  them  now  abandoned, 
Ami  were  not  fair  representations  of  the  existing  state  of  the 
Lfinditn  sewers.     Mr.  Bazalgette  proceeded  to  show,  by  reference 
U  the  diagrams,  that  the  proportion  of  the  sectional  area  of  the 
•'^^'i^T'*  wuter  to  the  frictional  surfiice  of  the  sewer  or  drain  over 
it  doweil,  in  conjunction  with  the  fall,  governed  the  self- 
Mg  j^Kjwt?r,  and  tbat  egg-shaped   brick  sewers  of  proiier 
J  n*na  hajl  the  lul vantage  over  small  pipe  sewers  in  this 
!    ;     U  especially  in  the  event  of  dvei-charge  from  storm-waters, 
^f.ist  they  also  eujibled  men  to  remove  the  hea^y  n]»ad-drifb  which 
T^'it  ^o  likely   ti3  produce  stoppages  in  the  hitter.     All  sewers 
^       ■■'  in  time  covere*l  internally  with  a  slimy  surface,  which  pro- 
iU  e^jUidity  of  smoothness  between  bricks  and  pii>es,  and 
-.  triution  the  bottom  of  a  bripk  sewer  c<ndd  he  made  more 
uaifonnly  smooth,  and  conse«]uently  less   likely  to  create  an 
o?Htnu>tinn   than   a  pi|De  with   numerous   jointa.      Comparing 
4  I  6*inch  piliss,  Mr.  Bazalgette  applied  the  theory  of 

t^  ^  ^  luu  of  area  ttj  frictional  surface,  and  contended  that 
the  «ciiuring  power  in  the  former,  when  three-]>arta  full,  wrnild 
be  practically  the  same  as  in  the  latter  when  half-full,  and  tlmt 
the  64nch  pipe  had  an  advantage  in  allowing  small  substances  to 
ptti,  which  in  the  sm;dler  pipes  wouJ>l  remain^  anti  become  the 
QQCleuB  of  an  ijl>struction.     With  reference,  al?io,  to  the  use  of 


pipes,  it  was  obvious  that  a  larger  pipe  wt>uld  allf»w  for  a 
grtaler  amount  of  sinking  in  the  ground  on  which  it  was  In  id 
thao  a  smaller  pipe.  Pipe  sewers  should  tlterefore  be  laid  larger 
than  the  ihe/tretic  size,  to  allow  for  casualties  and  defects*  On 
tlic  subji^t  of  combined  back  drainajje,  Mr.  Bazalgette  a4:lmitted 
that  th<T«  were  circumstances  in  which  it  might  ne  economicfd 
and  aulvantageous,  but  as  a  genend  rule  appiie<l  to  London,  it 
woold  be  neither  the  cheiipest  nor  the  best  system.  The  ex  peri- 
menta  and  formi^  of  the  great  philosophers  who  had  studied 


this  subject  oonld  not  be  disregarded,  and  it  was  evident  from 
these  that  a  torrent  of  rain  oratoiin  water  could  not  paiis  thiuu^h 
a  (3,  9,  or  1 2  inch  pipe  from  a  large  area.  One  of  the  diagrams 
before  the  meeting  represented  the  Fleet  Sewer,  with  a  sketch  of 
a  locomotive  engine  within  it,  as  a  scale  to  show  its  immense  size» 
but  he  (Mr.  Bazalgette)  knew  that  on  one  occasion  a  few  years 
ago  even  that  aiiwer  was  not  larjye  enough  to  carry  oif  the  flood 
water  from  Hampatead,  &c.  Wiether  separate  or  combined 
house  drainage  were  adopted,  a  sewer  in  the  middle  of  the  street 
for  the  surface  drainage  was  ese»eiittal  in  all  lai*ge  towns,  \S'hatever 
might  suffice  for  mere  country  roads*  and  this  point,  th(>ugh  it 
materially  atfected  the  que»tiuu  of  economy,  h.-ui  Wn  oVtjrlfMtked 
by  the  advocates  of  bjAck  drtunage.  Mr.  BaZiiigette  pitKluctJil  a 
drawing  in  illustration  of  the  comparison  between  separfite  and 
combined  house  drainage,  and  ccuileuded,  that,  both  for  economy 
and  efficiency,  the  former  sytitem  was  the  better  one.  In  the 
separate  drainage  system,  each  house  drain  could  be  probed  fitim 
the  common  sewer,  witlxout  ixitei*fering  with  the  adjoining  houses 
in  any  I'espect.  He  further  adverted  to  the  difficulty  ariainff 
frc»m  the  contiicting  iutcrejite  of  ditferent  owners,  which  would 

{)revent  the  removal  of  obstructions  without  the  exercise  of  the 
egnl  powers  vested  in  the  Commissioners,  anil  likcT^dse  referred 
to  the  frequent  erection  of  woi-kslK4»8  or  warehouses  in  the  rear 
of  houses,  which  would  render  back  drainage  further  objection- 
able. Upon  the  whole,  except  in  poor  outlying  districts,  whem 
as  a  matter  of  economy,  or  to  ^t  rid  of  the  greater  nuisance  of  a 
cesspool,  combined  drainage  might  be  intn3«luoe<i,  the  separate 
system  was  the  best.  He  considered  that  in  the  case  of  valuable 
property,  where  stoppages  in  the  streets  and  injm*y  to  trade  was 
of  the  most  serious  consequence,  it  was  e:*^pntial  to  adopt  large 
sewers  and  the  separate  system,  as  that  which  would  interfere 
the  least  with  the  trarle  and  traffic.  Mr.  Boulnois  had  dwelt 
upon  the  brejiking  of  pipe  sewers,  but  he  (Mr.  Bazalgette)  was  of 
opinicm  that  the  manufacture  of  pipes  hsid  been  greatly  impr<jveil, 
and  that  they  might  be  nuide  strong  enough  to  bear  any  amount 
of  pressure;  although  of  course  the  c*)at  was  increased  by  the 
adcutional  thickness.  He  considered  the  half-socket  as  the  best 
kind  uf  joint.  As  to  the  ventilation  of  sewers,  he  found  that 
pipes  from  them  carried  abi>ve  the  roofs  of  houses  were  liable  to 
the  esciipe  of  effiuvium  by  leakage,  or  that  the  smell  was  brought 
down  to  the  windows  by  eddy  currents  in  certain  states  of  the 
atmosphere.  He  Ijelieved  that  a  system  of  ventilation  by  furnaces, 
as  adopted  in  mines,  would  be  the  best  plan;  but  that  in  the 
meantime  the  present  system  of  ventilation,  through  gratings 
into  the  middle  of  the  street,  was  the  l^est  plan  that  had  been 
practised.  He  could  not  approve  of  Mr.  Boulnois*  suggestion  of 
a  cbanuel  for  the  snrl^^^e  water  beneath  the  foot-pavement,  used 
in  the  Corso  at  Borne,  inasmuch  as  straw  and  dirt  would  be 
washed  into  it,  producing  floodings,  and  causing  much  trouble 
and  inconvenience. 

Mr,  BuRNEix,  C.E.,  referred  to  the  plan  calle^l  "en  encorbelle- 
ment,"  formerly  adopted  in  Paris,  of  using  a  small  channel  worked 
in  the  granite  kerb  aiid  under  the  pavement  to  carry  oif  the  surface 
water.  It  ha<l  been  there  found,  however,  that  horses  were  very 
liable  to  slip  and  break  their  legs  in  consequence  of  these  gutters, 
and  the  use  of  them  waa  thei-efore  genemlly  discontinued.  The 
Romans  confined  their  proce*^in'7s  to  land  drainage  and  aurfiioe 
water— a  description  ol  which  was  to  be  found  in  Columella's, 
Cato  the  eldei-*s,  and  in  Varro's  works  "de  re  niatica;'* — any 
ay-'^tera  like  the  mtHlem  sewerage  did  not  exist  at  Pompeii, 
or  in  any  other  Rouiiiu  t*nvn.  Mr.  B<rulnois  had  adverted  to  the 
system  of  sewerage  adopted  in  Paris,  and  he  was  sorry  to  observe 
that  Lord  Shafted binry  ha<i  praised  that  s^-stem  in  the  House  of 
Lonls.  The  fact  however  w.-is,  tliut  there  was  no  sewerage,  in 
one  sense  of  the  wonl,  in  that  city,  and  although  a  few  houi^s 
and  hfispitiUs  were  said  t**  have  h?ul  their  sewage  conveyed  into 
the  main  drains,  this  practice  rem.lere<l  private  parties  liable  to  a 
heavy  penalty,  which  the  Municipality  rigidly  enforced.  The 
whf  Je  extent  of  the  mtun  dr*iins  executetl  in  Paris  up  to  the  year 
1852  wa^  about  tM)  miles,  whereas  the  Commisaoners  of  Sewers  in 
our  own  meti*opolia  had  executetl  35  miles  in  one  year.  All  the 
sewers  of  Paris  were  large  enough  to  allow  a  man  to  enter;  the 
bottoms  were  segmental,  and  the  minim  tun  fall  was  about  2  in 
KXKi  But  in  Paris  there  wei^  cesspools  lieneath  every  house^  atiil 
id  though  great  care  and  su(>erintendence  was  exercised  in  their 
construction,  and  excellent  m.aterials  were  used  {meutiere  and 
hifdraulie  lime),  the  filtnitiou  from  the  cesspools  was  so  consider- 
able that  the  well  waters  had  been  pronounced  by  chemists  to  be 
unfit  for  the  ordinary  purpijses  of  life.     Any  person  who  had 
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wiitked  the  streets  of  PariB  at  night,  could  not  have  failed  to  dis- 
cover that  all  these  c6flHf>ool8  were  necessarily  opened  occasionally, 
Mr.  Buraell  added,  that  it  waii  too  mtich  the  practice  in  blue- 
books  and  with  Boards  of  Health  to  astmnie,  when  any  oon- 
vetiient  phrase  or  formula  had  been  hit  uj>on  that  it  expressed  a 
fact,  Tnns  the  terms  **8elf-cle;msing  sewers"  and  **  sewers  of 
deposit'*  had  been  much  used;  but  a  sewer  was  a  passive  object, 
and  consequently  these  expressions  were  as  erroneMus  in  gnunmar 
as  they  were  repugnant  to  common-sense.  The  exjjressions 
"hill'top"  and  *'vafley- water"  were  exposed  to  the  same  ct*m- 
ment  The  Board  of  Health  \ii^\  hiid  it  down  as  one  of  these 
**  formula,"  that  60gaUom  of  water  per  diem  should  be  allowed 
as  a  proper  supply  to  each  house,  but  at  (IJroydon  200  to  5tK) 
gallons  ha<i  been  pven  to  each  house  t<>  carry  out  the  cleansing 
of  these — so-<mlled — aelf-cleansing  small  tubular  drains,  Anion^t 
the  objection**  iu  Imck  drainage  one  hail  been  overlooked,  namely, 
that  the  land  upon  which  it  wjjs  effected  became  public  proijerty, 
and  therefore  the  introtluctioa  of  the  sy8t4?m  would  occasioB  an 
interference  with  private  rights,  to  whicli  the  peojile  of  England 
wei-e  unaccustomed-  Still  cases  mi^ht  arise  in  which,  from 
peculiar  circumHtanoes,  back  draiuagi^-  desirable;  and  in 

the  course  of  his  own  experiencts  he  Ii  kt?d  by  the  Com* 

missioners  of  Sewers  to  allow  aiif»thi.'r  pKjLu.i'ty  to  be  drained 
throuigh  that  for  which  he  was  concerned;  out  on  anotlier  occa* 
aion  when  he  proposed  hack  drainage  for  two  houses,  and  offered 
ti>  give  up  their  yanis  to  the  public^  the  Commissioners  of  Sewers 
refused  to  allow  it 

Mr.  Papwohth  inquired  what  Mr.  Bazalgette  considered  to  be 
the  greatest  amount  of  internal  pressure  to  which  a  6-inch  pipe 
wonld  be  subjected 

Mr.  Bazaloettk  did  not  assume  any  pressure  till  a  stoppage 
took  place,  and  then  it  would  depend  upt^tn  the  head  of  wiitcr. 

Mr*  Pap  WORTH  then  inquired  what  head  of  water  c<:*uld  be 
8top>ped  up  in  a  6-inch  pipe  ? 

Mr.  Bazauosttr  said,  that  he  was  not  prepared  to  answer  that 
question  from  any  pnictical  experience, 

Mr.  Inkak  suggesteti  that  the  answer  would  be  given  by  Mr, 
Bazalgette's  stating  the  hydraulic  proi^f  which  he  usually  put 
upon  dmin  pipes. 

Mr.  BAZALaETTB  said,  that  hydntuHe  pixmf  was  not  applied  to 
the  pipes;  the  actual  test  to  which  they  wei^  subjeete<l  wiu?  the 
external  pressure  which  wtndd  crush  them.  The  G-inth  pi|>es 
boi'c  the  testj  but  thu  15  and  18  inch  pipes  wore  so  frwpieutly 
crushed,  thfit  until  the  manufactui^  wii^s  inipmved,  the  Cnmniis- 
siouei-s  would  not  use  miy  larger  than  PJ-indi  dianietjer.  In 
practice,  it  wiia  tbuud  that  the  6-inch  ]iipes  did  not  burst,  but 
necame  stopped  up.  The  external  pressure  would  niry  with  the 
depth  at  which  the  pi|:ies  were  laid,  and  the  nature  of  the  a  nil. 
He  was  not  aware  that  pijiea  were  pi*ove<l  iiy  iuteiTial  pix's^ure, 
but  he  knew  that  when  they  were  tii-at  intiYnluced  the  lioainl  of 
Herdth  eutleJivnured  t<i  employ  them  tm  water-mairuj,  and  in 
th*^ae  casejj  they  burst,  ajid  ir*>n  pif>es  were  autetituted. 

In  answer  ti>  a  question  from  Mr.  Pap  worth,  Mr.  Hatwood, 
t'.E.,  said,  that  the  gulHea  in  Paris  were  imt  tra[>ped,  and  tluit  a 
v»«t  quantity  of  faecfil  niatu»r  j Missed  into  the  sowers,  notwith- 
staiiiling  the  Mimici|ml  prohibition. 

Mr,  BiJRNiiLL  8tata<i,  that  according  to  the  experiments  of 
M,  Bourt.singauU,  there  was  at  least  ten  times  as  muidi  ammonia 
in  the  atmosphere  of  Paris  as  there  was  in  the  ojien  country. 

Mr,  Haywood  gave  the  particuhira  of  the  iiij>e  sewer  in  Leaden- 
hall  Market,  which  had  bec«ime  stripped  up,  tis  stated  by  him  at 
the  last  meeting.  It  was  135  feet  long  and  li!  inchef*  in  diameter, 
with  a  fall  of  1  in  l^iiU;  eight  houses  drained  into  it,  and  these 
were  all  htted  with  watercloset^  raid  s^i^ion  pins.  It  wiis 
ai^pped  up  from  end  to  end,  and  he  was  unable  to  state  the 
cause,  and  whether  it  an^se  from  prevent ible  cjiuses  or  not^  No 
doubt  pipes  could  l>e  made  ntnuig  enough  to  l>ear  iWK)  feet  head 
of  water,  but  tbe  diihculty  was,  U*  Join  them  seeurely,  and  thiK 
wjis  the  aiuHc  of  the  fiiilure  when  the  Boarti  of  Health  attempted 
to  employ  2-feet  pij>es  tor  watt'r  mains. 

Mr.  DouLTON  expressed  his  regret  that  views  of  the  most 
OpjH^ite  natm'c,  and  atiTied  to  the  greatest  extent  in  eiich 
du'ectirm,  h.ad  been  expressctl  by  the  ailvocates  of  the  ditlbrent 
systems  of  drainjige.  Thus  they  had  at  one  time  been  told  that 
there  was  no  neces»ity  for  briok  sewers  at  all,  and  at  another 
that  it  was  extremely  improper  U)  lay  a  12-inch  pi]>e  und^*r  a 
carnAge  way.  Again,  a  4-iiich  pipe  was  siiid  to  be  5<urticient  for 
a!iy  house  drainage,  and  soon  afte wards  it  wjls  acknowledgetl, 
that  though  a  9dncli  pipe  might  be  Bulhcient,  a  IS-inch  pipe 
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would  be  better.  At  first,  pipes  were  made  exceedingly  and  injo- 
diciouslv  thin,  but  now  it  was  contended  that  a  12'inch  pipe 
should  to  1 1  inch  thick.  It  appeared  to  him  that  the  truth  lay 
midway  between  these  extremes.  The  stvme  remark  applied  to 
the  diagrams  of  the  drains  and  sewers.  In  the  blue-boolu  thent 
were  illustrations  of  brick  sewers  which  would  almost  prevent 
any  person  building  a  brick  sewer  again,  whilst  some  of  Mr. 
Botiinoia^  drawings  showed  such  representation  of  defects  and 
stoppages  in  pipes  as  would  deter  any  one  from  laying  down  a 
pipe  again;  incfeed,  he  believed  the^e  drawings  would  have  pft>- 
duced  a  very  ennneous  impression  if  the  apparent  facta  had  not 
be^n  moflitied  by  the  remarks  of  Mr.  Haywood  and  ilr.  Bazal- 
gette.  Considering  that  the  pipe  sewers  had  been  so  recently 
introducetl,  that  they  wei-e  laid  under  very  disadvantageous  cir- 
cumstances by  persons  unacquainted  with  the  proper  mode, 
and  that  many  persons  were  prejudice*!  afirainst  them  as  a 
novelty,  he  thc»ught  it  wonderful  that  there  had  not  been  moirt 
stoppages  than  had  actually  occurred.  He  attributed  those 
stopjmgea  to  the  defective  way  in  which  the  pipee  had 
beeu  laid.  Why  a  concrete  foundation  should  be  applied 
to  brick  and  not  to  pipe  sewers  he  oouJd  not  imagine,  and  if 
o^ncrete  had  always  been  ap]jlied  to  the  latter,  as  it  was  now, 
he  believed  the  occasional  sinking  would  have  been  prevented. 
Mr,  Haywood  had  very  prrjperly  stated  that  pipes  could  be  made 
of  auy  recjuired  strength,  and  engineere  and  architects  were  to 
bhune  if  they  did  not  stipulate  for  a  proper  amount  of  strez^th. 
As  soon  as  the  rage  for  eheajmess  which  existed  a  year  and  a  half 
ago  had  subaiileii,  the  pijjcs  were  maile  thicker,  but  of  course  the 
oolst  was  increased  in  proportion;  and  it  should  be  Ixjme  in  mind^ 
that  excelh^nce  ui  the  manufacture  was  more  essential  than  mere 
thickness,  the  thickest  pipe  not  being  always  the  strongest, 
1 2-inch  pipe,  1  inch  thick,  if  well  vitnfied,  would  be  stronger 
better  than  if  its  thickness  were  increased  to  l^  inch  or  1^  i 
as  the  manufacture  and  burning  would  be  better  with  the  i 
thicku»^.s.s.  Experience  had  suggested  many  improvemejits  _ 
laying  the  pii^es^  a-nd  the  Ciilures  bore  but  a  small  prc»portion  to 
the  amount  of  pipes  laid.  Pipes  were  now  being  laid  ^»*ith  great 
pruileMce  and  jutlgment,  in  such  a  way  that  they  might  easily  be 
approached  fTi>m  side  entrances  and  examined,  and  they  were 
laid  in  Rtmight  lengths  and  not  upon  the  intricate  system 
adopted  two  years  ago.  He  did  not  consider  the  porous  nature 
of  brick  to  l»e  favourable  for  the  formation  of  the  slimy  coating 
to  which  some  value  had  lieen  attributed:  the  vitritied.  intemal 
surface  of  the  tube  woidd  be  more  certain  in  its  effects. 

Mr.  Fowler  ol>servcd  that  Mr.  Boulnois  had  divid^d  the 
subject  intj>  three  branches,  and  that  of  these  the  fii^t  two  bad  to 
his  mind  been  satisfacti^rily  ilisposed  at  The  third  branch  of  tlie 
subject,  that  of  outfaU^  or  ultimate  disposal  of  the  sewage  matter, 
remaineil  for  discUHsion,  if  the  meeting  thought  it  desirable;  and 
he  theretort*  propowed  that  its  consideration  should  be  adjourned 
till  another  evening. 

Mr.  Chrlstopiier  differed  with  Mr.  Bazalgette  as  to  the 
greatest  amount  of  deposit  being  found  in  old  and  abandoned 
sewers.  In  his  own  district  (Hammersmith)  there  were  two  main 
sewers.  Que  of  tliese,  wViich  had  only  l>een  constructed  ten  years, 
was  fit'quently  liable  to  most  scriims  deposit,  and  had  now  been 
for  three  months  in  course  of  emptving  by  hand  jabc*ur,  being 
tilled  U|>  tt>  two-thinia  \*i  its  capacity  by  solid  deposit*.  The  other 
wiLH  an  t>lder  sewer  (3  ft.  6  in.),  and  although  there  ivas  a  large 
flow  of  water  down  it  occasionally,  it  alsc*  was  l>eing  emptied. 
Mr.  Bazalgette's  theory  as  to  the  .HL-ouring  power  wovdd  not  apply 
when  a  de|K>sit  had  been  formed;  and  the  cleansing  be  had 
referred  to  absorbed  the  whoh^  load  sewer  rate  of  4d.  in  the 
pound,  with  the  exception  of  a  small  margin  for  staff,  &e,,  leaving 
nothing  whatever  tijwards  constructing  new  sewers, 

Mjt.  Bazalgette  stitetl,  that  he  had  intjended  his  remarks  to 
be  of  general  application.  The  sewei^  of  London,  for  the  moet 
p.irt,  were  clean  where  they  luitl  a  t^'lcrably  good  fiiU  and  a 
m^iilcratc  quantity  of  water  passing  through  them,  and  if  the 
rttad-dritt  a>uld  not  l>e  carried  away,  they  might  be  kept  cleax  by 
raking-  It  was  plain  tlmt  the  swwers  mentioned  by  Mr,  Christo- 
pher had  not  stitlicieot  tidl  in  propcvrtion  t^)  the  quantity  of  wattf 
passing  through  them  to  nrnke  them  seltkdeausing,  and  pipe 
sewera  in  the  same  circumstances  would  beconstan"'  "  ,td 
up.     In  these  instances,  the  dejxwit  could  be  rem<>N  it 

disturbing  the  sewers  or  breaking  up  the  streets,  \^liivii  iiuold 
not  be  tlie  cai*e  with  ])ii>es. 

Mr.  PococK  said,  that  in  the  question  of  sewerA,  as  in  otl 
aflSidrs,  only  practical   men  knew  how  and  when  to  mo 
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w^ilked  the  streets  of  Paris  at  night,  csotild  not  have  failed  to  dia- 
cfpver  that  all  these  ee«8j*i>ol8  were  ueeeasarily  o|_>oned  occajBionally, 
Mr.  Biimell  ftiided,  that  it  wns  too  much  the  pi-actice  in  b!ue- 
b^Yokd  and  with  Biiaj-ds  of  Health  Ui  assume,  when  any  ccm* 
venient  phrase  or  formula  had  been  liit  upon  that  it  expressed  a 
hcL  Thus  the  temia  "Helf-elefuwiiig  sewers**  and  "aewers  of 
deposit"  hatl  been  much  used;  but  a  aewer  was  a  paasiva  object, 
and  consequently  the^se  expressinn!!*  were  a^  erroneouij  in  grammar 
as  they  were  repugnant  to  common-senBe.  The  expresaiona 
** hill-top*'  and  *'vafley- water"  were  expoaed  to  the  same  com- 
ment The  Board  of  ^Heidth  had  laid  it  down  as  one  of  theae 
*' formula,"  that  80  gallons  of  water  per  diem  should  be  allowed 
af»  a  proper  supply  to  each  house*  but  at  Cr<»ydon  200  t<»  »5(X) 
gallnnd  had  been  given  Uy  eiieh  hoiwe  to  c?irry  out  the  deanaiug 
of  these — ao-called — aelf-4;leanaiDg  snifdl  tubular  drains.  Amongst 
the  objectiouj*  to  back  drainivge  oup  hrul  been  overlooked,  namely, 
tlmt  the  land  nijon  which  it  was  etfecteil  bec/ime  public  jjroperty, 
aijfi  therefore  tne  intj'cKluetion  of  the  svst-em  would  occjision  an 
interference  with  j>rivate  rights^  to  which  the  p-eople  of  England 
were  unaccustomed.  Still  C4ifles  might  arise  in  which,  from 
peculiar  drcurastanccSj  back  dnunnge  might  be  desirable;  and  in 
the  course  of  his  own  exijerience  he  had  been  ankeii  by  the  (Jom- 
mii*nionei-s  of  Sewers  to  allow  another  property  to  be  drained 
through  that  for  which  he  was  ctuioerned;  but  on  another  occa- 
sion when  he  propoaed  back  drainage  for  two  houses,  and  offered 
t<>  give  up  their  yards  to  tin*  public,  the  Conmiisaioners  of  Sewers 
Infused  to  allow  it 

Mr.  Papworth  inquire*!  what  Mr.  Bazalgette  considered  to  be 
the  greateat  junouut  of  internal  presaure  to  which  a  B-inch  pipe 
wonld  be  subjected. 

Mr*  Bazalgette  did  not  assume  any  pressure  till  a  stoppage 
took  place,  an<l  then  it  would  tie^ieud  uiwin  the  hea,d  of  wat-^r. 

Mr.  Papworth  then  inquired  what  head  of  water  could  be 
8toppe<l  up  in  a  6-ineh  pif>e  1 

Mr.  BAJEALOETrK  said,  that  he  was  not  prepared  to  answer  that 
que^ion  fri^m  any  practical  experience. 

Mr,  Inm  AN  suggested  that  the  answer  would  be  gi%'en  by  Mr, 
Bazalgette^a  stating  the  hydraulic  proof  which  he  usually  put 
upon  drain  pipes. 

Mr.  BA2ALOETTK  flftid,  that  hydraulic  proof  was  not  applied  to 
the  pijios;  the  actual  test  to  whit!h  Ihey  wei-e  subjecteif  was  the 
external  pressure  which  would  crush  them.  The  G-inth  pipes 
bore  the  test,  but  the  15  and  IK  inch  pipes  wer^  ho  fre<|ueutly 
crushed,  that  until  the  manufactui-e  wim  improved^  tlie  Coixnuis- 
siooers  would  not  use  ajiy  larger  thiua  1^-inch  diamet^n  In 
practice,  it  was  found  that  the  6-inch  pif^es  did  not  bui-sfc,  but 
Decame  atopfjed  up.  The  external  pressure  would  vary  with  the 
depth  at  which  the  pijies  were  laid^  and  the  nature  of  the  soil. 
He  was  not  aware  that  pipes  wem  pmved  by  int*irnal  presc^ur^, 
but  he  knew  that  when  they  wei-e  tirst  intnMluce<i  tlie  liiiu*d  of 
Health  endeavourcAJ  to  employ  thera  t\s  water-maiusj  taxd  in 
those  cases  they  burst,  and  iron  pipes  wen*  sulistitut«d. 

In  answer  tu  a  question  from  Mr.  Papworth/Mr.  Haywood, 
C.E.J  said,  that  the  guDies  in  Paris  were  not  trapfjwi,  and  tJiat  a 
vast  (puajtity  of  fieiiiU  miitt^^r  jmsaed  into  the  aewers,  notwith* 
standing  the  Muuiciptd  prohibition, 

Mr.  BiTfiNELL  statetl,  that  according  to  the  experiments  of 
M.  Bousaingault^  there  waa  at  least  ten  times  aa  mu(ih  ammonia 
in  the  atmoapheru  of  Paris  as  there  was  in  the  open  country, 

Mr.  HAYwooDgavethcparticTdarsof  thepipe  sewer  in  L«^a den- 
hall  Market,  \vhich  had  become  stopped  up,  as  stated  by  him  at 
the  last  meeting.  It  was  135  feet  long  antl  li!  inches  in  diameter, 
with  a  Ml  of  i  in  120;  eight  houses  drained  into  it,  and  these 
were  all  titt**d  with  waterclosets  and  svphon  pins.  It  was 
»fcjpj)ed  up  from  end  to  end,  and  he  wa*?  unable  to  state  the 
cause,  and  whether  it  arose  from  piieventihle  aiuses  or  not  No 
dt»abt  pif»ea  could  be  made  strong  enough  to  Ixntr  iiCMi  feet  head 
of  water,  but  the  difficulty  was,  to  Joiu  them  securely,  and  this 
was  the  c^iuse  of  the  iailtire  when  the  Board  of  He*'t]th  att<;mptetl 
to  employ  ji-feet  pipes  for  water  mains. 

Mr.  DouLTi>N  expi'essed  his  regret  th.it  views  of  the  most 
opposite  nature,  and  cruTied  to  the  greatest  extent  in  each 
dii-ection,  had  been  express^  by  the  advocates  of  the  different 
systems  of  drainage.  Thus  they  h.ad  at  one  time  bt^en  told  that 
there  wiis  no  n**c**ssity  for  brick  sewers  at  all,  and  at  another 
that  it  was  extremely  impro^jer  to  lay  a  12-Lndj  pipe  under  a 
can-iage  way.  Again,  a  4-inch  pijje  was  said  to  bo  sulhcif  nt  for 
any  house  drainage,  and  soon  afte wards  it  was  acknowledged, 
ihjit  though  a  if-inch  pipe  might  be  sufficient,  a  12-inch  pi{>e 


would  be  better.    At  first^  pipes  were  made  exceedingly  and  htph 

diciously  thin,  but  now  it  was  contended  that  a  12-inch  pipe 
should  be  l|  inch  thicic.  It  appeared  to  him  that  the  truth  lay 
midway  between  these  extremes.  The  same  remark  applied  to 
the  di/igrama  of  the  drains  and  sewers.  In  the  blue-books  there 
were  illustrations  of  brick  sewers  which  would  almost  prevent 
any  pers^ju  Iniilding  a  brick  sewer  again,  whilst  some  of  Mr. 
Boulnois'  drawings  showed  such  representatioii  of  defects  and 
stoppages  in  pipes  a^  would  deter  any  one  6x»m  laying  down  a 
pip*?  again;  indeed,  he  believed  these  drawings  would  have  pro- 
duced a  very  erroneous  impression  if  the  apparent  factw  bad  not 
been  modified  by  the  remarks  of  Mr.  Haywood  and  Mr,  Bazal- 
gette. Considering  that  the  pipe  sewers  had  been  so  recently 
introduced,  that  they  were  laid  under  very  disadvantageous  dr- 
cumatanoes  by  pereona  unacquainted  with  the  proper  mode, 
and  that  many  persons  were  pi'ejudiced  against  them  as  a 
novelty,  he  thought  it  wonderful  that  there  had  not  been  mors 
stoppages  than  had  actually  occurred.  He  attributes!  those 
Btoppa^^  to  the  defective  way  in  which  the  pipes  had 
beeu  Imd.  Why  a  concrete  foundation  should  be  applied 
to  brick  and  not  to  pipe  sewers  he  oould  not  imagine,  imd  if 
concrete  had  always  been  apjilied  to  the  latter,  as  it  was  now, 
he  believed  the  occasional  sinking  woidd  have  been  prevented. 
Mr,  Haywfxwl  had  very  projierly  stated  that  pipes  oould  be  made 
of  any  require*!  strength,  and  engineers  and  archit4^ct8  wet«  to 
blajiie  if  they  tlid  not  atir*ulat4?  for  a  proper  amount  of  strength. 
As  stJon  as  the  rage  for  cheapnesa  which  exiate<i  a  year  and  a  naif 
ago  ha<l  subsided,  the  pipes  were  matle  thicker,  but  of  course  the 
cost  WHS  increfiscil  in  proportion;  and  it  should  be  borne  in  mind, 
that  excellence  in  the  manufacture  was  more  essential  thjuu  mere 
thickness,  the  tliiekeat  pi|je  not  being  always  the  strongest  A 
12-inch  pipe,  1  inch  thick,  if  well  vitrified,  would  be  stronger  and 
better  than  if  its  thickness  w^ere  increased  to  1 J  inch  or  Ij  inch, 
as  the  manuiacture  and  burning  woultl  be  better  with  the  inch 
thickness.  Kx|>erieuce  had  suggested  many  improvements  in 
laying  the  pi^ien,  and  the  fuihires  bore  but  a  small  proportion  to 
the  amount  of  pipes  laid.  Pipes  were  now  being  laid  with  great 
prudence  and  judgineutH  in  such  a  way  that  they  might  easily  be 
a|>pi-oacheti  from  aiiie  entrances  aud  examined,  and  they  were 
laid  in  stmight  lengths  and  not  upon  the  intricate  system 
adopted  two  years  ago.  He  ditl  not  consider  tlie  porous  n/iture 
of  brick  to  lie  favourable  for  the  fonnation  of  the  slimy  coditing 
to  which  some  value  had  l»een  attributA?d:  the  vitritie<l  intenud 
aurfac*^  of  the  tube  would  be  more  certain  in  its  effects. 

Mr.  Fowler  olwerved  that  Mr,  Boulnois  had  divided  the 
subject  into  three  branches,  and  that  of  these  the  first  two  had  to 
his  mind  been  satiatactorily  disposed  of  The  third  bninch  of  the 
Bubject,  that  nf  fititfaiif  or  ultimate  disjioiiial  of  the  sewage  matter, 
remained  ftir  iliseuseion,  if  the  meeting  thought  it  desirable;  ami 
he  therefiUT*  proposed  that  its  oonaidenition  should  be  adjourned 
till  another  evening, 

Mr,  Christofher  differed  with  Mr.  Bazalgette  as  to  the 
greatest  amount  of  depKisit  being  found  in  old  and  abandoned 
sewers.  In  his  own  district  (Hammei'smith)  there  were  two  main 
sewers.  One  of  these,  whii^h  had  only  been  constructed  ten  years, 
was  frequently  liable  U)  most  serious  deposit,  and  had  now  been 
for  thrye  months  in  course  of  emptying  by  hand  labt»ur,  being 
tilled  up  to  two-thinls  t>f  its  capacity  by  solid  dcpt>sit.  The  other 
was  an  older  sewer  (3  ft  6  in.),  and  idt hough  there  was  a  large 
flow  of  water  down  it  occasionally,  it  also  was  being  emptied 
Ml'.  Bazalgette^s  theory  as  to  the  scouring  jiower  would  not  apply 
when  a  dej^M:>sit  had  been  fonuetl;  anil  the  cleanaing  he  had 
referred  tf»  absorbed  the  whole  loail  sewer  rate  of  6<f.  in  the 
pound,  with  the  exception  of  a  small  margin  for  staff,  &Ct  leavii^ 
nothing  whatever  t<.)wards  constructing  new  sewers. 

Mr,  BAZAU3STTE  st'ited,  that  he  had  intended  his  remarks  to 
be  of  general  application.  Thtr  sewers  of  London,  for  the  mo«t 
part.,  were  clean  where  they  had  a  tolerably  good  fall  and  a 
moiiemte  quantity  of  wat-er  passing  through  them,  and  if  the 
roail-tlrift  could  not  be  carried  away,  they  might  be  kept  clear  by 
raking.  It  was  plain  that  tlie  sewers  mentioned  by  Mr.  Christo- 
pher had  not  sutncieut  fall  in  profMirtion  tu*  the  quantity  of  water 
]>assing  through  them  to  make  them  gelf-^leansing,  and  pipo 
8ewei*s  in  the  same  circuniatance^  would  be  constiiutly  at  ] 

up.     In  these  instances,  the  deposit  could  l>e  removed  \s 
disturbing  the  sewers  or  breaking  up  the  streets,  which  \>uuiii 
not  be  the  case  with  pipjs. 

Mr,  PocuCK  sattl,  that  in  the  question  of  sewers,  as  La  otliQf 
afiairs,  only  practical   men   knew  how  and   when   to  modify 
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the  theory,  aa  modified  it  mxist  be  oooasionally.     The  fii^uent 
and    mterruptiona  which  had   occurred    id   the    pit>- 
of  the  bodies  having  the  nmna^ment  of  the  sewers, 
'  even  when  they  were  going  on  fiatiflfactoriJy,  had  tended  to 
impede  ntther  umu  to  promote  impn^vements.     He  proceeded  to 
urate  a  case  in  which  he  vram  concerned,  where  he  had  erected, 
;  different  penoda,  two  aides  of  a  square.    In  the  firat  inBtanoe^ 
lie  had  applied  to  the  Weatminster  Commissioners  for  permiBsion 
|to  put  in  a  3  ft.  6  in.  sewer,  which  he  thought  large  enough  to 
llrain  thirty-i?ix  houses^  and  seeing  no  prospect  for  years  of  getting 
iny  outlet  to  the  s^inth,  he  propnse*i  to  cunnect  ttiia  sewer  with 
rWother  to  the  nortliwariis,  and  although  certainly  thia  waa  not 
the  moat  direct  way  to  the  Thames,  the  Commiasionera  would 
not  have  objected  to  draining  a  level  flurfaoe  aa  he  proposed, 
if  it  had  not  been  for  the  opposition  of  an  energetic  theoriat  in  the 
Ewinij  who  would  not  listen  to  the  proposition,  simply  becanae 
the  new  sewer  was  to  the  north  of  the  Thames,  and  tnerefore,  aa 
he  contended,  must  drain  directly  towards  it.     The  consequence 
waa,  that  the  Board,  after  nevertJ  yem-R  delay,  spent  a  consider- 
able anm  to  lower  a  2  ft.  6  in.  aewer,  into  which  he  had  to  drain 
hia  4  ft.  6  in»  sewer  (the  size  insisted  on)  through  an  intermediate 
1  ft^  6  ill.  barrel  drain.     When  the  reign  of  thia  Wiy  hi%*\  come 
CJh)  an  end*  he  erected  sixteen  hoiLsea  on  the  other  side  of  the 
cjuare,  imd  again  pro{>ojiied  a  3  ft  6  in.  sewer,  but  now  nothing 
rould  flo  but  a  9-lnch  pipe !     TIuh  however  he  resisteti,  and  was 
ortifie^l  by  one  nf  the  contiuctors,  who  said  he  would  advise  him 
have  eesspo4->lB  rather  than  a  pipe  ftewer,  and  that  he  woulil 
iiild  him  a  3  ft.  6  in.  sewer  f^r  the  same  cost  as  the  9-inch  and 
l2-inch  pipe  sewer,  to  which  the  Board  were  at  len^h  willing  to 
scedt?.     He  (Mr,  Pocock)  rei?isted  the  B<^>ard  until  his  tenanta 
_  Dmplained,  when  he  urged  them  to  complain  of  him  to  the  Com- 
missioners, and  the  reauTt  waa,  that  they  gave  way,  and  he  put  in 
the  3  ft  6  in.  brick  sewer.     Generally,  although  a  6-inch  pipe 
would  make  a  very  good  house-drain,  it  was  impossible  to  use  a 
pipe  for  a  aewer  in  a  public  road  %vith  either  economy  or  effi- 
"  iBoencj.     The  chief  advantage  of  a  pipe  was  its  economy,  and  this 
^d^^EUitage  ceaaeii  if  a  pipe  waa  more  than  9  inches  in  diameter, 
br  an  18-inch  brick  baiTel  drain  was  not  more  exiiensive  than  a 
12-inch  pipe.    The  frequent  ctmiplaints  against  tne  opening  of 
Ithe  puhhc  roads  for  tlie  repairs  of  aewers,  ga»,  and  water  pif^if, 
liufficiently  showed  the  tendency  of  the  public  mind,  and  enoidd 
'  Ibe  M  wnniing  to  advficates  of  pif>e  ilraiaage. 

Mr.  In  MAN  projjoised  the  thanks  of  the  meeting  t-o  Mr. 
Bazalgette  and  the  other  gentlemen  who  had  given  them  tlie 
"  enetit  »if  their  ex[>erience,  and  moved  the  further  adjournment 
'^  the  discussion.  He  stated,  that  the  use  of  drain  tiles,  and  the 
BdC  flushing  sewers  were  not  mo»iern  inveutions;  that  the 
liad  been  found  in  the  ruins  of  Fountains  Abbey;  and  he 
•ibed  the  ingenious  flystem  by  which,  in  the  time  of  Caniinal 
7ohe}%  the  water  of  the  moat^  which  surPHUided  Hamptun 
Court  Palace,  had  been  made  to  flush  and  carry  otf  the  sewerage 
of  the  piilace.  The  original  Mupply  of  water  trom  Coombe  waa 
e>nducted  under  the  Iliver  Thames  by  an  afjueduet,  known  as 
the  Longford  river,  and  these  sei-\ices  were  maintained  to  the 
ent  time  in  perfect  D|)eratiou. 


MACHINERY   FOR  TREATING   GOLD   QUARTZ   AND 
OTHER   METALLIC   ORES. 

Lemitkl  Wellman  Wrioht,  Patfnicey  July  2,  1853 

(mth  Engravingjf,  Plate  XXII.) 

In  no  age — no  epoch  of  time — has  mankind  been  more  ener- 
etic  in  exploring  and  invessiigating  in  to  the  metal liftirous  ores 
nderlying  the  sur^ice  of  the  earth.  Tlie  Viii^t  disc<*veries  which 
ave  been  made  in  the  present  century  at  home,  on  the  conti- 
Bent  of  America,  tiie  continental  island  of  Australia,  &c.;  the 
'  number  of  pe<*ple  employed  directly  and  indirectly  connected 
with  these  diswiveries,  and  the  tmnsfer  of  our  re<lundaDt  |>opu- 
Jatiun  iff  other  lauds,  aU  combine  to  nuu'k  it  as  a  march  of 
*ttiprovejnt?nl  of  the  gren^tedt  and  rnost  aig-nificant  importance  to 
he  whole  habitable  globe  in  regiud  tfj  the  development  of  new 
mployment,  fre<|uent  intercourse  with  the  most  remote  portions 
'of  the  world,  /tnd  the  pn>gre«s  of  civilisation. 

Some  of  the  principal  sciences  are  here  essentially  requisite, 
embradng  a  geological  tuid  mineralogical  knowledge  of  regions, 
T — }j^Q^  gjiiX  individual  strata;  the  directioii  of  lodej  the  dip  and 


atsike  of  beds  where  minerals  are  to  be  found;  their  claasificatioii; 
laws  of  matter;  machinery  to  be  employed  in  redudne  and  sejia- 
rating  the  ore;  and  the  chemical  mmle  of  extracting  the  metak. 

(Jeology,  considered  as  including  mineralogy,  treats  of  the 
external  oou figuration  of  the  earth,  t»-acing  the  windings  and 
iDdentationa  of  ita  shorea,  the  inclinations  of  the  soil,  the  direc- 
tione  of  ita  mountains,  and  the  courses  of  its  rivers;  all  which  is 
Bomctimea  called  Physical  Geography.  Penetrating  the  interior, 
it  anal^'ses  the  nature  of  its  productions,  determines  the  positions 
of  the  different  layers  and  crusts  of  the  emih,  and  describes  the 
alterations  which  have  taken  place,  ;ind  are  still  taking  place, 
fri  >m  the  iuition  of  water,  heat,  electricity,  ani  i  of  the  great  ener- 
gies of  nature. 

Chemistry  is  employed  to  recognise,  by  analysis  or  decomposi- 
tion, what  elements  enter  into  the  formation  of  a  comfxjund  body; 
tt-Hletermine,  by  synthesis  or  reoom position,  what  bmlie^j  will  result 
from  [lartifular  combinations;  to  describe  the  peculiar  properties  of 
each  element  or  of  each  combination  of  eiements.  The  Scientific 
Practical  Machinist  has  to  employ  certiiin  niateriids  that  will 
reaist  and  endure,  so  aiTangecl  and  (iesigiietl  in  the  best  form, 
tliat  b}^  mechanical  means  and  the  employment  of  the  least  power, 
the  forces  of  adhesion  and  cohesion  may  be  entirely  destroyed, 
without  dei"angement  of  partM^  with  ;^'^reat  economy  in  working; 
— he  has  to  pnj\'ide  the  nieaua  of  converting  subatanoes  Jippih- 
rently  worthless  into  valuable  prmluct*!. 

The  Machinist  must  also  prc^Wtle  means  on  a  latige  scale  for 
carrying  out  the  \iewsof the  tliemist  in  regard  to  amalgamation 
and  other  prooesaes,  so  as  tt»  economise  laV>our  and  shorten  tlie 
prouens;  lie  must  therefore  have  a  knowledge  of  physics,  the 
changes  and  hiwa  to  whicli  matter  is  subject,  and  the  matajil 
actions  going  on* 

It  is  evident  that  science  cannot  exist,  nor  couhl  its  lessons  In? 
made  productive  by  applicaition,  without  machinery.  In  the 
hist4:>ry  of  ever)'  science  we  find  the  improvements  of  its 
macliinery,  the  invention  of  instruments  to  constitute  an  integral 
pMTt,  applied  science  in  all  its  forma,  and  the  fine  and  useful  arta, 
are  the  triumphs  of  mind  gained  through  the  instmmeutality  of 
machinery. 

E?ieh  therefore  hiu  hia  own  wide  and  extensive  domaiii, 
demanding  his  attention  and  judgment;  and  therefore,  supposing 
correct  ififbrmation  is  retptired  about  the  best  form  of  macninery 
to  be  applied,  you  must  not  con.-^ult  the  geologist,  mineralogist, 
chemist,  or  mining  agent,  but  the  machinist  or  engineer,  and  vice 
verm. 

Some  minds,  unacquaint^l  with  the  application  of  machinery 
to  certain  purp<jaes,  are  in  raptures  with  something  that  is  novel, 
and  generally  consult  a  geohigist  or  chemist,  who,  also  struck 
with  its  novelty  without  being  able  to  inquire  into  ita  practi- 
cjibility,  gives  way  to  ecstatic  delight  (in  a  aimil^ir  manner  to  an 
Indian  who  has  seen  something  novel),  and  calla  on  the  world  to 
patronise  it,  without  giving  the  subject  that  calm  reflection  and 
judgment,  aa  to  its  appU«2ability,  durability,  and  fjtneaa,  which 
come  within  the  province  of  the  engineer.  This  has  hitherto 
been  the  case,^ — the  consecpience  has  been  failure,  diMapf>ointment, 
and  a  retjirdation  of  mining  opemtiouH. 

Scientific  practical  utciuis  are  atilJ  rer^uii^d  for  the  purpose  of 
permanently  assisting  thosie  who  are  engfige^l,  or  those  who  mtend 
to  ilircct  their  attention  Uy  the  developmeut  of  mijieral  wealth 
at  home  and  aljroad,  so  as  to  econoniise  time,  lessen  manual 
labour,  and  amply  rcwar^l  all. 

Tfie  machini^ry  hitherto  employed  has  been  unable  nermanently 
to  succeed,  although  the  tfdcnt  of  the  Unite<l  Kingdomf  as  well 
aa  that  of  other  nations,  has  been  continually  directed  towarria 
this  object;  so  as  to  bring  into  practical  use,  machinery  so  consti- 
tuted juid  arrangei!  in  all  its  parts  as  to  be  capable  of  crushing, 
washing,  imd  sepaniting  the  necessiiry  amount  of  metal  from  the 
ore,  repay  the  aaveutiirers,  and  at  the  same  time  combine  dura* 
bility  under  the  very  heavy  work  to  which  the  machinery  naist 
be  snbjecteil, 

The  desired  amount  of  work  to  be  performed  cannot,  upon 
mechanical  and  chemical  pi'iucipt*^s^  l>e  obtained  when  the? 
crushing,  wa.shing,  and  amalg;tmating  is  i>erfotTneti  in  one  and 
the  same  opemtion,  ns  the  auu>unt  of  gold  to  be  obtainetl  wUl  lie 
diminiahed  in  pro|Ktrtion  to  the  nite  tlie  machine  is  forced  to 
obtain  rpiantity.  It  baa  been  fecund,  from  experience  and  vast  out- 
lay of  capitjil,  that  nearly  all  the  inventions  of  machinery  hitherto 
applied  to  this  important  subject  have  failed  more  or  less  fix*m 
proceed iug  on  erroneous  principles,  coupled  with  the  fact  of  the 
peculiar  arrangement  and  comMnation  of  parts  rendering  them 
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iii€&pable  of  realatiog  the  heavy  work  to  which  they  were  sub- 
jected. Their  nublic  support  may  solely  l*e  attribntod  to  their 
novelty;  and  tnerefoiie,  a»  a  caution,  miniiig  adventurers,  in 
deciiliug  on  marhinery,  should  only  be  gmded  by  practical 
reanlte  coutinned  for  a  considerable  j»eritxi  of  time. 

It  may  with  truth  be  alleged  that  no  syatem  of  heavy  balk  of 
iron,  whether  i^vohnjijEr  on  inclined  or  horizontiil  ba*in«,  can  be 
recommended  as  practical,  when  considered  in  reference  to  the 
heavy  work  to  be  performed.  In  a  ay»tem  haviBi;  a  hea\*y  metal 
ball  or  balls,  aay  2  tons  weight,  connecteil  to  ana  moving  freely 
within  a  hollow  vessel,  the  ball  or  baUs  resting  on  and  moved  by 
an  inclined  iron  baain  with  teeth  ca»t  on  it^  bottom,  working 
into  another  bevil  wlieel  connected  with  the  prime  mover,  a  great 
many  serious  practical  objections  may  W.  urged*  If  a  large  piece 
of  c^uartz  passes  under  the  ball,  it  is  raised  from  the  ba^^in,  and 
again  folk  on  it  with  a  momentum  due  to  two  tons  falling  through 
the  height  rai^etl;  aa  this  continually  occun*  during  the  fimt 
prooesA  of  crushing,  this  succession  of  heav^'  blows  disarranges 
the  crystallisation  of  the  iron,  and  will  after  a  time  fall  U*  pieces. 
Again,  there  are  difficulties  connectc*!  mth  the  teeth  cast  on  the 
bottom  of  the  busin,  as  they  are  liable  to  snap  asunder,  and  the 
ball  or  balls  will  wear  the  inside  of  tlie  liasin  into  jin  irregular 
circular  groove. 

From  the  preceding  observations,  and  an  attentive  consider?^- 
tion  of  the  bearings  connected  wtih  the  important  application  of 
practical  machinery  to  the  waut^  of  the  miner,  we  have  great 
pleanure  in  submitting  for  public  approval  and  sunpoi't,  the 
recently  patenteil  machinery  uy  Mr.  L.  W.  Wright,  The  opera* 
tiona  connected  with  Mr.  Wright^s  Patent  Machinery  are  divi- 
sible into  four  distinct  and  separate  processes: — 

1.  Crushing  the  quartz  or  other  material  by  degrees. 

2  PuiveriBing  the  quartz  or  other  material  into  an  impalpable 
powder. 

3.  Mixing,  washing,  and  separating  the  lighter  tn^m  the 
heavier  paj'ticles,  according  to  their  specific  gravities,  by  means 
of  centrifugal  motion. 

4  Amalgamation  by  quicksilver,  and  the  application  of  steam 
to  Inside  or  machine,  c^>nveying  heat  to  the  washed  and  separated 
materials,  and  thus  assisting  the  ready  amalgamation. 

I* — CBUSHiNCf  Machine. 

This  machine  consista  of  a  heavy  ir»->n  horizontal  central 
driving-cylinder  a,  revolving  on  the  same  shaft  as  a  heavy  fly- 
wheeL  Ai^und  the  centnil  cylinder  are  five  smaller  iron 
cylinders  6, 6, 6,  the  shafts  of  which  rest  in  adjusting  blwka  sujj- 
ported  on  projecting  brackets  of  framework^  provideti  with 
acyasting  screws  c,  so  tliat  the  cylinders  can  be  placed  in  contact 
with  central  cylinder,  or  apart  frtjm  it,  as  maj?  oe  deaired.  The 
sliaft  of  central  cylinder  and  fly-wheel  rests,  in  plummer-blocks 
d,  oonnecte<l  to  iron  framing.  Tlie  two  iron  cbeefci!i  or  frames  €,  e, 
are  connected  together  by  iron  tie-rods.  The  machine  is  fed 
from  a  bi>pr>er./J  tixe<l  at  the  top. 

Aethn  iij  Macfiine. — Motion  is  conveyed  fi'om  the  prime  mover 
to  the  ceutnd  cyliufler  and  fly-wheel  nhaft  by  means  cff  a  strap  and 
pidley  or  bevO  wheels  §.  The  quartz  or  other  material  is  fed 
throagh  the  hopjjer,  and  poaiaes  successively  between  the  smaller 
and  centr.il  cylinders,  causing  the  smaller  cylinders  to  revolve  by 
coatact,  and  is  then  receiveil  into  a  box  situated  below  the  inu- 
zhbxe^  The  distauce  between  the  smaller  and  centiid  cylinders 
gradually  diminlAhes  imtil  the  fifth  or  last  cylinder  is  iu  contact 
Yrithit 

IL — FcjLVKiusDro  Machivjl 

Thin  machine  consists  of  two  verUcal  iroa  rollers  A,  A,  weighing 
about  five  tons  each,  having  solid  peripheries  connected  to  centre 
piece  (thr>3Ugh  whicli  a  horizontal  shaft  i,  imsses)  by  a  solid  iron 
web.  The  rollers  work  lfM>se  on  the  liorizontal  iron  slmfti  the 
ends  of  which  fit  into  grooves  in  iron  .steps,  which  are  bolted  to 
the  framing.  The  rollers  rest  on  a  circular  iron  disc-plate  jf,  on 
lh0  bottom  of  which  are  cast  strengthening-nba^  Iron  gatherers 
oare  fixed  to  the  inaide  of  the  di^c  to  keep  the  quartz  continually 
under  the  rollers. 

A  vertical  iron  shaft  ^,  passing  through  the  honzontal  shaft,  is 
connected  to  the  eircukr  disc-phite  by  means  of  bolts  paaaing 
through  the  circular  projecting  piece  of  the  vertical  shaft,  and 
screwed  up  on  bottom  of  the  disc  by  m^uis  of  nuts*  The  t>ottom 
of  vertical  .shaft  is  turned  true,  and  works  in  an  iron  step  fixed 
(at  the  ground-line)  to  the  framing.  The  vertical  shaft  is  driven 
by  two  bevil- wheels  ^  /,  at  its  upper  extremity,  and  conveys 
motion  to  the  circular  disc  and  to  the  rollers  by  contact* 


Actum  qf  Machine. — ^The  crushed  quartz,  being  taknn  from  thi» 
Crushing  machine,  is  received  on  the  diac-plate,  ami  -  *'^  -  * 
water  added  to  form  an  adherent  mass.  Motion  in 
from  the  prime  mover  to  the  bevil  wheels,  vertical  ^.i....-  ..,; 
diflc-plate,  and  iron  rollers  by  contact,  causing  them  to  revolve  in 
their  own  planes.  The  gatherers  keep  the  material  ctintinimlly 
under  the  r<:»ller8  until  it  is  reduced  to  an  impalpable  masa. 

HI. — MiJCiuG,  Washing,  and   Separattno  Kacblkes, 
The  impalpable  powder  is  put  Intf)  the  Mixing  niiichine,  which 
consists   of  a   nanxjw,  rectangular  wooden   vessel  m,  in   v' 
revolves  an  iron  wheel  n,  pi-ovided  with  paddles.    Sufficient  v. 
is  allowed  to  run  int:)  the  vessel  until  a  certain  consistency  has 
been  attained;  the  material  passes  under  the  paddle-wheel,  where 
it  is  thoroughly  agitated,  and  tJien  flows  down  a  '         ' 
nected  near  the  top  to  the   washing  and  sepai^^ 

Tlie  Washing  and  Sej*arating  machine  consists  ut  u  v^ri  u  n 
irt>n  cylinder  ;>  (shown  in  section),  about  12  feet  high  and  7  u-^t 
diameter,  having  a  spheriad  bottom.  Inside  of  this  cylijidt^r 
revolve*  an  agitsit^tr  q  q,  which  is  connected  to  a  vertical  iron 
shaft  r,  driven  by  two  bevil  wheels  #,  #,  in  connection  with  thw 
prime  mover.  At  the  >M>ttom  of  the  cylinder  is  an  e*inctiun-|  I|  v 
tf  for  drawing  off  extraneous  matt-ers,  fitted  with  a  cock*  i  hf? 
cylinder  in  aldo  pr*)videil  with  another  pij»e  i\  fitted  with  a  cock 
near  the  bi>tb»in  ttf  the  cylinder  for  ^^'ithdrawing  the  met^s. 

Action  of  Machhte. — ^he  machine  is  nejirlv  filled  ¥riih  wat^ 
motiuii  is  conveyed  fr«iin  the  prime  mover  to  tfce  bevil  wlif^els  and 
agiUttAip,  >*beri  the  liiixed  quartz  mateiial  is  all*jwed  tu  flow  into 
the  machine  from  the  tniugh.  The  agitator  is  made  to  revolve 
at  such  speed  aa  will  l»e  rtuthcient  to  suspend  the  earthy  niatten^ 
causing  the  centrifugal  force  Xi*  tht^iw  the  particles  outwards 
from  the  centre  of  revolving  column  of  semi-fluid  mass,  arranging 
themselves  according  to  their  specific  gravities,  the  heaviest 
particles  of  the  metals  being  near  the  axis  of  cylinder,  and  the 
lighter  more  remote.  The  heaviest  particles,  as  gold  and  other 
metals,  will  gradually  fidl  in  or  near  the  axial  line  of  cylinder,  and 
form  a  ctimcal  mass  at  the  centre  of  spherical  bottom,  from  which 
they  can  be  withdrawn  by  the  pij)e  and  cock  £,  at  the  termination 
of  the  operation,  through  which  the  Light  extrmeone  aoaooiated 
matters  are  withdrawn. 

IV. — AHAtXIAMATtNO  MaCHINR. 

Tilia  machine,  which  is  shown  in  section,  is  sinuhir  to  the 
Crushing  machine;  the  only  tlifferenoes  are,  that  tlie  peripheries 
of  the  two  n>ller9  ti,  w,  are  wjnvex,  and  work  in  a  c(»rrr  -  -  ^"-  :f 
circular  conclave  revolving  plat<?  w,  ^tmee  being  left  b< ' 
rollers  and  sides  of  concave  pkte  for  the  sejiorated  aii»i  ♦»..oiird 
mat'Orial  to  be  araalg?imated  with  quicksilver.  The  Lnsiile  of  the 
rollers  is  covered  in,  and  eacli  divided  by  four  comi«irtment«  con- 
nected by  passages  with  hoUow  trans\'erse  horizontal  iion  shaft, 
jr  *r,  through  which  high-prefisure  steam  jmsi^es.  The  condensed 
and  blow -off  steam  finds  egress  from  the  i-ollers  into  the  hollow 
horizontal  shaft,  and  passes  out  near  the  vertical  shaft  or  oentrt 
of  machine. 

Action  of  Machine, — Motion  is  conveyed  fi^m  the  prime  mover 
to  the  bevil  wheels,  verticfil  shaft,  cnnc;ive  plate,  and  rollers  by 
contiuit  with  concave  plate  {im  in  the  Crushing  machine).  High- 
pressure  steam  pasaes  along  hollow  hoi  ixi>uUd  it^ju  shaft  to  the 
ditferent  couii>artments  in  rollers,  an«l  thus  communic*ite«  heat  to 
the  quicksilver  and  material  placed  in  the  concavity  of  disc,  and 
accelerates  the  amalg^uuation;  the  condensed  and  blow-off  steam 
[)assing  off  from  the  hollow  horizontal  shaft  near  centre  of 
machine. 

The  ad\^antages  of  the  Machinery  before  enumerated  may  be 
briefly  stated: — 

1-  The  employrflent  of  separate  machinea,  instead  of  perfontnnu; 
all  the  proce^'^es  in  one  opemtion.  By  this  means  we  liw  - 
greater  regularity  in  feeding;  a  greater  amount  of  quartz  can  l»o 
crushed,  wjished*  and  separated,  and  gold  amalgamnt«<l,  in  a  given 
time,  witljriut  being^  obliged  to  force  any  of  the  processes. 

2.  The  ore  is  redu<?ed  by  degi-ees,  by  means  of  plain  open 
surfaces,  without  compli^'niiou  in  jiarts,  using  heavy  cyUn^fers 
capable  of  adjustment,  and  a  heavy  fly-wheel,  which  condenses 
and  preserves  a  part  of  the  power  exerted  previously  to  the  c»im- 
mencement  of  the  process;  and  having  its  force  ooncentrnt^d,  its 
effects  are  exceedingly  powerful;  avoidmg sudden  shocks  or  blows^ 
which  deranges  the  cryat.Hllisi*tion  of  iron,  and  tencUn^^  to  the 
ultimate  destruction  of  the  machine;  the  least  susceptibility  of 
derangement,  and  the  slight  uniform  wear  of  ev^ery  part. 
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|L'1%e  PulTerisin^  miiahind  does  not  receive  tmj  blows,  on 

[It  of  the  quartz  l)eing  reduced  bj  the  criiahing  proceaa;  and 

f  to  the  fineness  of  the  [lowdered  quart j!  obtained  by  this 

depends  the  efficacy  of  the  washing  and  sefiaratiug 

prooeM. 

4.  The  waahing  and  separating  process  remores  ail  the 
Ittxtraneoufl  associated  earthy  matters,  depositing  together  the 
Ibeavy  matters,  as  metals,  in  «maU  bulk;  8*:>  that  when  presented 
rto  the  quicksilver  the  funalgamation  ia  more  rapid,  and  more 

gold  obtained  than  by  other  machinery. 

5.  The  uAe  of  high-presaure  dteam  applied  to  the  inside 
convex  mllere;  the  iner^iased  &cility  given  Uy  the  amalj^ajnation 
bv  mean^  of  the  cirt-ular  concave  plate;  and  the  communication 
of  heat  from  rollers  Ui  the  quicksilver  and  matt^riala. 

6.  Th«  application  of  the  machinery  to  metalliferotia  ores  con- 
taining other  nietals,  aa  copper,  lead,  &e.,  which  do  not  require 
the  amalgamating  process. 


TRUNK  RAILWAY  OF  CANADA-^YTCTOEIA 

BRIDGE,   MONTREAL. 

Thk  works    of    this    imp:>rtAnt   railway   are    making    rapid 

I  towards  completion.     The  total  amount  already  i^ceived 

I  account  of  the  «hare  and  debenture  capit^d  uf  the  Company  (A 

eriej*)  is  l,525,25ij/..  of  which  +h6j81(I/.  id  in  advance  on  account 

Oi  future  calls.     The  aiTcars  amount  to  36»281i/.     The  line  fn>m 

ioutreal  to  Portlnjid  will  be  tinitihed  in  July  next;  the  junction 

Richmond  to  Quebec,  U)0  miles  in  length,  will  l:>e  npeuod  in 

nat     The  392  miles  ojf  railway  thus  coiiipri«ed  will  complete 

\  communication  between  the  three  most  important  cities  in 

r  district 

In  the  event  of  the  shareholders  of  the  A  series  not  taking  up 
two-thirds  in  shai-es  aifid  bi>nds  of  the  reserveii  or  B  series*,  the 
directors  deemed  it  adirdsable  to  ent-er  into  the  contracts  for  the 
proBi?cuti»>n  of  the  works  from  St  Thomas,  forty  miles  l>elow 
Queljcc  [U>  join  the  Quebec  wkI  Richmond  line),  and  between 
Monti*eal,  Kingston,  Toronto,  Ouelph,  and  Stmtford^  ao  that  the 
line  shall  be  opened  from  Montreal  to  Present,  and  between 
Tonitnto  and  Btmtford,  a  distance  of  210  miles,  in  the  autumn 
of  next  year;  and  the  other  sections,  giving  a  tot/d  length  of 
876  miles,  in  October  1856.  Tlie  Dii-ectors  have  etfecte*!  a's^itiH- 
fectory  amingement  with  the  representativcH,  in  England,  of  the 
Great  Western  Railway  Company  of  Canada,  by  which  both 
companies  agree  to  suiii|iend  those  portions  of  their  respective 
lines  that  excite<^l  mutual  jealous^''* 

Owing  to  the  enu^ueering   ditficultiea  to   be  eneoimtered  in 

aning  the  river  8t.  Tjawrence  in  the  vicinity  of  Montreal,  it 

I  deemed  aflviaable  to  consult  Mr.  Robert  Stephenst>n,  who 

ordingly  proceed etl  t*i  Cana^la  hi^t  year,  and*  a.ssiste<l  by  Mr, 

L  M.  Bi388,  the  Compriuy'a  Engineer-in-Chief,  prepared  a  report, 

^irhich  we  give  in  full,  as* follows: — 

Report  of  Mr.  Robert  Stephenson. 
"Gentlemen, — Absence  fi"om  England,  and  other  unexpected 
circumstancea,  have  prevented  my  sooner  laying  before  you  the 
'  ^Multa  of  my  visit  to  Canada  last  autumn,  for  the  puipose  of 
onferring  with  your  engineer-iu-chiefj  Mr.  Aleximder  Bjcms^ 
'  respecting  the  Victoria-bridge  acrons  the  river  St  Lawrence,  in 
the  vicinity  of  Montreal.  The  eubject  will  necessarily  render 
itself  into  three  parts,  viz. — First,  the  description  of  bridge  best 
adapts  for  the  situation.  Secondly,  the  selection  of  a  proper 
aite*     Thirdly,  the  necessity  fitr  such  a  atructnre. 

Regarding  the  first  point,  I  do  not  teel  called  upon  to  enter  on 

jfc  discussion  of  the  ditftn-ent  opinions  which  have  oeen  expressed 

toy  engineers  both  in  England  an  id  America,  as  to  the  comparative 

"nerits  of  ditferent  clasj^es   of  bridge,   and   more   est^ecially  as 

►etwecn  the  suspension  and  tul)ular  principles,  when  large  apans 

||>eoonie  a  matter  of  uecesHity,     It  m  known  to  me,  that  in  one 

I  in  the  Unitefl  States  a  common  suHpension-brldge  has  been 

ij^ed  to  railway  purposes,  but  from  the  information  in  my  pos- 

rion  from  a  high  engineering  authority  in  tlrnt  ct)untry,  the 

rork  alluded  to  can  scarcely  be  looked  uinm  as  a  permanent,  aul> 

aal,   and  safe  structure.      Its  flexioility,    I   waa  informed, 

truly  idanuing,   and   although   another  structure    of    this 

fld  is  in  process  uf  construction  near  Niagara,  in  which  great 

kill  has  been  shown  in  designing  means  for  neutralisiing  this 

sndency  to  flexibility,  I  am  of  oj/minn  that  no  system  of  trussing 

Impplicable  to  a  platfonn  flU8i>euded  from  chains  will  prove  either 


durable  or  efficient,  mdesa  it  be  carried  to  Buch  an  extent  as  to 
approach  in  dimenmoiifl  a  tube  fit  itself  for  the  passage  of  railway 
trains  through  it.  Such  bridge  niay  doubtless  be  sttcoesaftdly, 
and  jierhaps  with  propriety,  adopted  in  some  sitnationa,  but  I  am 
convinced,  that  even  in  such  situations,  while  they  will  in  first 
coit  &11  little  short  of  wrought-iron  tubes,  they  will  be  more 
expensive  to  maintn.in,  and  far  inferior  in  efficiency  and  safety. 
I  cannot  hesitate  therefore  to  recommend  the  adoption  of  ft 
tubular  bridge,  similar  in  aU  essential  particulars  to  tliat  of  the 
Britannia  over  the  Menai  Straits  in  this  country;  and  it  must  be 
obt*ervetl,  that  the  essential  features  being  the  same,  although  the 
length  much  exceeds  tlrnt  of  the  work  alluded  to,  none  of  the 
difficulties  which  surrounded  its  erection  will  be  involved  in  the 
present  iiii^taDce.  In  the  Britannia,  the  two  larger  ojienings  were 
each  460  feet,  whereafl  in  the  proposed  Vid^tria  there  is  only  one 
lai^  opening  of  330  feet,  all  the  rest  being  240  feet  In  the  oun- 
atruction  of  Uie  latter,  there  is  also  every  facility  for  the  erection 
of  scaffolding,  which  will  admit  of  the  tubes  being  constructed  in 
their  permanent  position,  thus  avoiding  b<:>th  the  precarious  and 
expensive  process  of  floating  and  afterwards  lifting  the  tubes  to 
the  filial  level  by  hydraulic  nressure.  In  speaking  of  these 
facilitiesi  it  is  a  most  agreeable  and  satisfactory  duty  to  put  on 
reconl  that  the  goveniraent  engineering  department  has,  through- 
out the  consideration  of  this  important  question,  exhibited  the 
most  friendly  spirit,  and  done  ever>i:hing  m  its  jiower  to  remove 
sevurjU  onemus  conditions  which  were  at  one  time  spoken  of  as 
necessary^  before  othcial  sanction  would  be  given  lor  the  con- 
fltruction  of  the  work* 

On  my  arrival  in  Canada,  I  found  that  Mi*.  A.  M.  Ross  ha<l  col- 
lected so  much  information  bearing  on  the  subject  of  the  site  of  the 
bridge  that  my  tjusk  wits  companitively  an  easy  one.  Amongst  the 
iiduibitants  of  Montreal^  I  found  two  opinions  exi^rting  on  this 
point — somewhat  conflicting;  the  one  side  mJiintaining  tliat  the 
river  should  be  crossed  immediately  on  the  lower  side  of  the  city, 
w^here  the  principal  channel  is  much  naiTtJwer  than  elsewhere, 
ajid  whwre  also  the  Island  of  St.  Helen's  would  shorien  the  length 
of  the  bridge; — the  other  seeming  to  be  in  favour  of  crossing  a 
little  below  Nonn's  Island.  Sections  of  the  beii  of  the  river  at 
both  point4i  had  been  pre]iared,  and  a  careful  study  of  these  left 
no  doubt  on  my  mind  that  the  latter  wsia  decidedly  the  one  to  be 
adopted.  In  addition,  however,  to  the  simple  question  of  the 
best  site  for  the  construction  of  a  bridge  across  the  St.  I^awrence, 
my  attention  was  especially  called  to  the  feasibility  of  ei'ecting 
and  maintaining  such  a  structure  during  the  breaking  up  of  the 
ice  in  spring,  when  results  take  place  which  appear  to  ©very 
observer  iutlicntive  of  forces  almost  irresistible,  and  therefore 
such  as  would  be  likely  to  destrov  any  piere  built  for  the  support 
of  a  bridge.  I  have  not  myself  tad  the  advantage  of  witnessing 
these  remarkable  phenomena,  but  have  endeavoured  to  realise 
them  in  my  mind  as  far  as  practicable  by  conversation  with  those 
to  wbom  they  are  familiAr;  and,  in  addition  to  thi^^,  I  have  read 
and  studied  with  great  pleasure  an  admirable  and  mi>8t  graphic 
description,  by  Mr.  Logan,  of  the  whole  of  the  varied  conditions 
of  the  river,  from  the  commencement  of  the  formation  of  ice  to 
its  breaking  up  and  clearing  away  in  spring.*  To  this  memoir  I 
am  much  indebted  for  a  clear  comprenension  of  the  formidable 
tumult  that  takes  place  at  di^erent  times  amongst  the  huge 
masses  of  ice  on  the  surface  of  the  river,  and  which  moat  strike 
the  eye  as  if  irresistible  fi>rce8  were  in  ojjeratiun,  or  such  aa,  at 
all  events,  would  put  all  calcidations  at  defiance,  This  is  no 
doubt  the  first  impression  on  the  mind  of  the  oli«er\*er;  but  more 
matui^  reflection  on  the  subject  soon  points  out  the  source  from 
wliich  all  the  forces  displayeii  mtist  originate.  The  origin  fif 
these  powers  is  simply  the*  gravity  of  the  mass  occupving  the 
surface  of  the  water  with  a  given  declivity  up  to  a  pomt  where 
the  river  is  again  clear  of  ice,  which,  in  this  case,  is  at  the 
Lachine  Falls.  This  is  unquestionably  the  maximum  amount  of 
fnroe  tliat  can  come  int4i  play;  but  its  effect,  is  evidently  greatly 
reduced — partly  by  the  ice  att^iching  itself  to  the  shores,  and 
jMrtly  by  its  grounding  upon  the  l»ed  of  the  river.  Such  inotliti- 
ciition  of  the  forces  ai'e  dearly  beyond  the  reach  of  calculati<in, 
as  no  c<^rrect  data  can  be  obtaine*!  for  their  estimation;  but  if  we 
prot^ed  by  omitting  all  couBideration  of  those  circumstanoeH 
which  t-end  to  reduot?  the  greatest  force  that  can  be  exerted,  a 
Buflicieutly  safe  result  is  arrived  at  In  thus  treating  the 
subject  of  the  f-^roes  that  may  be  occasionally  applied  to  the  piers 
of  the  proposed  bridge,  I  am  fully  alive  to  the  many  otlier  cir- 


*  See  Jcmrmk  VoL  XVL.  18tfS.  p,  US. 
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cuinstAnoeii  which  may  occaaionally  oombiDe  in  sitch  a  manner  as 
apparently  to  produce  severe  and  extraoixiinary  pressure  fit 
|»omta  on  the  m&e»  of  ioe  or  upon  the  short*,  and  consequently 
upon  the  indivitlual  piers  of  a  bridge.  Many  inquiries  were 
mude  respecting^  this  particular  view,  but  no  feds  were  elidfced 
indicative  of  forces  existing  at  all  appri>fiching  to  that  which  I 
have  regai-ded  as  the  source  and  the  maximum  of  the  jvreasiire 
that  can  at  any  time  come  into  operaticm  affecting  the  bridge. 
I  do  not  think  it  Qecea^ary  to  eo  into  detail  respecting  the  pret'ise 
form  and  construction  of  the  piers,  aJid  shall  merely  state,  that  in 
forming  the  design,  care  lias  been  taken  to  bear  in  mind  the 
expedients  which  have  hitherto  been  used  and  found  auccessful 
in  protecting  bridges  exposed  to  the  severe  test  of  a  Canadian 
winter,  and  the  breaking  up  of  the  ice  (tf  frozen  rivers. 

I  now  come  to  the  \s^t  puint — \nz.,  the  necessity  of  this  large 
and  ooistly  bridge.  Belore  entering  on  the  expenditure  of 
lt400,00(K  uyx)u  one  work  in  any  system  of  railways,  it  ia  of 
course  neoessaiy  to  conaider  the  bearing  which  it  haa  upon  the 
entire  undertiking  if  carried  out,  and  also  the  effect  which  it« 
postponement  is  Bkely  tw  produce.  These  questions  appear  to 
me  tt>  be  verir  simple,  and  free  from  any  difficulty.  An  exten.%ive 
aeries  of  railways  in  Camida,  on  the  nf»rth  »ide  of  the  St 
Lawrenoe,  is  developing  itself  rapidly;  j>ai't  of  it  ia  already  in 
operation^  a  large  portion  fast  progi-essing,  and  other  lines  in 
contemplation,  the  eommeucement  of  which  must  ftpee^lily  take 

CEe,  The  commerce  of  this  extensive  and  producti"\'e  cc^untry 
scarcely  any  outlet  at  present,  but  through  the  St.  Lawrence, 
which  is  sealed  up  during  six  month »  of  the  year,  and  therefore 
very  im|ierfectly  answers  the  purijoses  of  a  great  commercial 
thoroughfare.  Experience,  Ixith  in  tldi*  and  other  countries,  where 
railwayB  have  come  into  rivalry  with  the  best  navigable  rivers^ 
has  demonstrated,  beyond  the  possibility  of  question,  that  thii 
new  description  of  locomotion  is  cttpahle  of  Buperseding  water- 
carriage  wherever  economy  and  desj^jitch  are  required;  and  even 
where  the  latter  is  of  little  imi>ortance,  the  capabilities  of  a 
railway,  properly  managed,  may  still  l>e  made  available,  simfily 
for  economy.  The  great  object,  however,  of  the  Canadian  system 
<>f  railways  is  not  to  compete  with  the  river  St,  Laivi-ence,  which 
vdll  continue  to  accommwJate  a  certain  portion  of  the  traffic  of 
the  cfkuntry,  but  to  biiug  those  rich  provinces  into  direct  and 
easy  connection  with  all  the  porta  on  the  east  coast  of  the 
Atlantic,  from  HalJfaJt  to  Boston,  and  even  New  York,  and  con- 
sequently, through  these  ports,  nearer  to  Europe,  If  the  line  of 
rauway  communication  he  permitted  to  remam  severed  by  the 
St.  Lawrence,  it  ia  obvious  that  the  benefits  which  the  system  is 
calculated  to  confer  ujjon  Canada  must  remain  in  a  grejit  extent 
nugatory,  and  of  a  local  charat'tex*.  The  province  will  be  com- 
|jarati"\'ely  insulated,  and  cut  off  from  that  coast  to  which  her 
ct)mmerce  naturally  teuds;  the  trnflic  from  the  west  must  either 
euntinue  to  adopt  the  water  communication,  or,  what  ia  more 
probable — nay,  I  should  say  certain — it  w(mld  cross  into  the  United 
States  by  those  lines  nearly  completed  to  BuUklo,  ci-ossitig  the 
river  near  Niagara*  No  one  who  has  visited  the  country,  and 
made  himself  acquainted  only  jjartially  with  the  tendencies  of 
the  trade  which  is  growiug  up  on  all  sides  in  Upper  Canada  can 
fail  to  perceive,  that  if  vigoiTiiis  ateps  be  not  taken  to  render  the 
railway  communication  with  the  eastern  coast  through  Lower 
Canmia  uninterrupted,  the  whole  of  the  prodtice  of  Upjier  Canada 
will  find  its  way  to  the  coawt  thi^^ugh  other  chaimels;  and  the 
system  of  lines  now  comprised  in  your  undertaking  will  be 
deprived  of  tlmt  ti'affic  ui>on  which  you  have  very  reasonably 
calctdattfd.  In  short,  I  amnot  conceive  anything  bo  &tiil  to  the 
sati8fe,et4i>ry  development  of  your  i-ailway  as  the  postponement  of 
the  bridge  across  the  river  at  Montrejil.  Tlie  line  cannot,  in  my 
tipiuioii,  fulfil  its  object  of  being  the  high  road  for  Canadian 
produce  until  this  work  is  completalj  and  looking  at  the  enor- 
mous extent  of  rich  and  pi^oajierous  country  which  your  system 
intersects^  and  at  the  amount  of  capital  which  has  been  already 
or  is  in  the  progress  or  pro«fpect  of  being  expended,  there  is,  in 
my  mind,  no  room  for  question  as  to  the  expeihency — indeed,  the 
absolute  necea«ty — of  the  completion  of  this  bridge,  upon  which, 
I  am  persuaded,  the  successful  issaue  of  your  great  undertakiug 
mjunl  y  depeztda* 

I  am,  &c^ 

BoflEBT  SrxFajsNsoii. 

54,  Gt  Gtnrg^^ireet,  WegtminsieTf 


mON  FLOOBS^  WAREHOUSE,  COItPOEATIOJ 
STBEET,    BELFAST. 


Fio.  S. 


«'!|t!l!!IlllMniiF 


'#'^i^^| 


Via.  4. 

This  extensive  warehouse  has  been  recently  erected  by 
Tliomaa  Jackson,  of  Belfiist,     The  frt>ntage  is  50  feet,  ami  depd 
4U  feet.     It  is  Hve  stories  in  height,  and  has  the  Hooi^  and  ] 
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on  Messrs.  Tox  and  Biirrett's  prioeiple,  with   the 

iception  of  archea  of  perfomtwl  bricka,  apriuging  tjn»ra  the  iroa 

ouft&j  and  laiil  to  a  flat  curve  m  Homaa  cemeot^ — beiiig  subHti^ 

;iitc*l  for  the  wcKwlea  stripe  adopted  by  Measrs.  Fox  aod  Barrett. 

[The  annexetl  engraviuga  represent  the  detaU  and  methtxl  of  ren- 

[jieriiig  the  floors  ftreproof     Fi^.  1  ia  an  elevatiou  of  one  of  th« 

laoliimnB  supporting   the   grouud-floor,  and  showing  tli«   brick 

I  Arches  and  joista  in  section;  tig.  2  is  a  view  uhowing  the  girdcna 

I 'In  section,  and  eyes  in  the  top  of  the  columns  for  receiving  the 

me;  fig.  3  represents  a  view  of  the  colwiun^  joiuta,  and  ginJers 

I  a  larger  scale;  and  fig.  4  a  aeetional  plan  of  the  name.     A,  is 

the  lowerm(«t  column  flf  the  stat'k;  B»  the  rolled  iron  girders, 

8  inched  deep  with  4-iuch  tiangea,  which  [ifisH  through  the  hen<l  of 

the  caat-iron  ooluninSi  and  carry  the  rolled  iron  joisi'<  C,  5  ixit?he9 

deep  with  ^l-inch  Eanges;   D,  D,  are  the  arches  of  perforated 

bride,  springing  to  a  flat  carve  from  the  flanges  of  the  joistn,  and 

htovmd  by  a  lay«r  of  concrete  £,  upon  whioh  is  laid  the  seytiael 

liaphalte  floor. 

I     xlie  floors  and  roof  are  approached  by  a  a|>iral  staircase  of  cut 

■tone,  in  a  tower  exterior  to  the  rear  wall  of  the  warehi  ^iwe.     The 

bttilding  is  occupied  as  a  flax,  yam,  and  linen  »t<ire*    The  grotind 

upon  which  the  warehouite  stands  is  (like  a  couaiderable  fMji-tion 

of  Be^wt)  very  soft  and  pel  ding,  being  an  aliuvia]  d©ii4>sit  of 

■and,  shells,  &c.,  to  a  depth  of  about  38  feet  below  the  surface, 

Elder  which  is  a  bed  of  retentive  blue  ehiy.     Piles  of  40  feet  in 

ii«tli  were  accordingly  driven  in,  in  ilouble  rows,  with  four 

r  under  each  metal   cohmm.     The   hetuU  of  the  piles  are  about 

l4ik  feet  below  the  surface,  ti>  allow  of  a  atnmg  Metnel  fmniing 

kabfjve,  united  by  bolts,  straps,  i&c.,  and  filled  hi  between  and  at 

|« either  aide  with  closely-built  brickwork,  set  in  hydiTiulic  mortar* 

¥Oii  this  is  laid  a  course  of  aandstone,  4  feet  brrmd,  imd  lU  inches 

llhick,  in  large  slabs,  roughly  squared  and  dressed,  in  ortler  to 

tmbrace  the  framing  and  footings  on  each  side. 

The  fiiont  of  otfice  story,  to  the  level  of  first  ware-room  floor,  is 
of  chiselled  sautUtone,  channel-jointed,  aa  also  the  cornices, 
copings,  atringcoui-ses,  window-silk,  &c.  The  stone  was  pro* 
cored  from  the  Kenmuir  Quarries,  near  Olasgow.  Tlie  rest  of 
the  walls  are  built  of  Beart*s  perforated  brIekH. 

The  asphalte  flooring  and  roof  was  laid  by  the  Metrop^ditun 
I  Mineral  Koek  Asphalte  Company,  and  the  joists  and  girdei*a  were 
^foiled  at  the  Bedfuni  Iron  Works. 


RAIN  AT   DIFFERENT    ELEVATIONS. 

By  Thomas  Hopkixs,  M.B3I.S. 

Much  labour  has  been  employed  to  a.H<!ertain  what  are  the 
<juantities  of  rain  that  fall  at  different  heights  in  tlie  atinosjihere, 
in  the  same  lot^dity.  Assuming  that  the  theory  of  tlie  formation 
I  nf  rain  which  has  been  here  advanced,  is  substantially  correct,  it 
[  will  be  apparent  that  the  relative  amounts  that  fall  at  various 
I  elevations,  in  a  vertical  column,  will  not  be  the  same.  When  a 
f  large  qiiantity  i&  fonued  within  a  eumulous  doud  and  carried  to 
\m  great  height,  where,  through  the  expansion  of  the  atmospheric 
I  giuies,  the  drops  of  rain  are  thrown  ofl'  laterally  to  a  considerable 
l«istaaoe  into  cold  air,  they  may  soon  acquii-e  a  temperature  as 
I  low  as  that  of  the  clear  air  at  the  superior  elevation; — and  should 
f  they  afterwards,  in  their  fail  to  the  earth,  ha\*e  to  pass  through 
r  warm  air  fully  charge*!  with  vapour,  the  cold  of  the  rain  would 
kcondenfle  upon  the  drops  tiome  of  the  vapour,  when  each  drop 
l^would  be  enlarged  in  its  descent.  These  drojis,  if  collected  at 
I4iflbreiit  elevations,  would  obviously,  as  they  approached  the 
[•aarth,  furnish  larger  quantities  of  water. 

r  But  the  rain  from  a  cloud  may  fall  not  l>eyond,  but  within  the 
[warmth  of  that  cloud,  and  consequently  may  itself  continue 
^W»nn  for  the  elevation,  as  long  as  it  remains  within  the  cloud, 
Fttnd  the  part  of  the  atmosphere  below  the  doud  and  nearer  to 
I  the  earth,  may  be  suliiciently  dry  to  cause  evaporation  to  take 
I  place  from  the  surface  of  each  drop  of  rain  whilst  it  is  falling. 
I  Each  will  then  become  smiiller  as  it  descends,  and  the  whole  of 
btiieiii  will  suijcessively  constitute  smaller  quantities  of  wat^r  the 
l««5arer  they  approach  the  earth,  as  could  lie  shown  if  rain  gauges 
iirere  phused  at  various  heights  to  receive  it.  It  is,  indeed, 
I  eppai^t  that  in  this  way  some  rain  that  has  been  pnxluced  in 
I  the  higher  regions  of  the  atmosphere,  often  wholly  evaiy)nitea 
I  during  its  descent,  whiUt  othcrr  rain  may  bring  to  the  etu-th  only 
Im  small  part  of  that  which  was  failing  at  a  great  height 

Let  us  suppose  a  wind  to  bluw  against  the  sloping  aide  of  & 


ridge  of  land,  rising  to  a  height  of  say  lOOO  feet,  and  suppose 
this  wind  at  the  level  of  the  sea  to  have  a  temperature  of  57'', 
and  a  dew-point  of  d2°.  It  is  evident  that  the  part  of  the  wiinl 
Dear  the  surface  would  pass  over  all  tlie  lower  p«irtion  of  the 
slope  and  up  to  IWO  feet  as  a  dry  wind,  neither  producing  rain 
oor  foiming  cloud; — because  the  air  from  the  low  level  would 
not  be  aufllciently  raised  and  oooled  in  its  ascent  to  condense  any 
of  the  vapour  which  it  contained.  But  when  this  air  was  dri\?eQ 
to  the  top  of  the  slope,  it  woidd  be  sufficiently  cooled  by 
exf*anston  tii  fonn  cloud.  Under  tliese  circumstances,  rain 
might  form  near  the  t<>p,  whilst  it  would  be  fine  weather  over 
the  lower  [jart  of  the  ahioe. 

But  Huppjse  the  wind  at  the  surfaee  to  have  a  dew-point  of 
only  4"^  instead  of  5'^  below  the  temperature,  and  it  wOl  be  per* 
C3eived  that  the  cloud  would  then  be  fomie<i,  not  only  near  the 
top,  but  down  to  a  level  lower  by  40Ct  feet;  and  any  rain  thiit 
might  fall  from  the  doud,  might  alight  on  the  whole  of  the  slope 
that  was  between  the  top  and  40U  feet  below  it  If  the  dew* 
|x>int  were  oidy  3°  below  the  temperature  at  the  surface  below, 
cloud  Would  begin  U»  form  7<Xi  feet  lower  than  the  top,  antl 
genei-ally  in  such  a  wind  the  nearer  the  dew-pttint  approached 
the  tem|>eniture  at  the  level  of  the  sea,  the  lower  would  cloud 
form  against  the  slojje  of  the  hill,  from  which  rain  might  fall. 
As  the  dew-prjint  at  the  auiface,  however,  is  seldt^m  as  high  as 
the  temperature,  but  in  general  *^>ns)derably  below  it,  it  foUowa 
that  ndn  will  seldom  tail  from  a  cloud  that  is  near  the  surfacr, 
overeitlier  the  sea  or  the  low  gi-ound.  But  it  will  often  fall 
from  a  small  height  above  the  sloping  sides  of  rising  haul 
and  more  especially  against  the  higher  parts  of  such  land. 
Where  rain  is  produced  near  the  level  of  the  sea  50  davs  in  the 
year, — it  may  occur  against  a  height  of  1000  feet  100  flays,  mjil 
at  a  height  of  2000,  150  rlays.  Hence  in  many  pluces  it  rains 
more  frequently  against  the  sides  of  hills  than  on  the  sea  shore, 
or  the  low  interv^ening  gp>und. 

Chiud  is  however  fonued  and  min  falls  from  it,  not  merely  in 
that  part  of  the  atmosphere  that  ia  near  the  surface  of  the  eaith, 
but  also  at  very  ef>nsiderable  heights  above  it.  As  we  aBceiitl 
from  a  low  level  in  the  open  atmosphere,  the  dew-point  onlinarlly 
approaches  nearer  to  the  temperatui^e,  until  at  some  moderate, 
though  varying,  height  they  often  are  the  same-,  when  cloud 
begins  to  form.  And  a  whole  column  of  aii*  so  circumstanee<l, 
being  carried  against  the  slope  of  rising  land,  would  be  all  raiseil, 
and  the  upper  as  well  as  the  lower  part  of  the  o.^lumn  would  Ik? 
cooled  by  the  diminution  of  incuml»eut  pressure,  and  that  portion 
of  the  atmtts|ihere  which  had  lU  dew-point  nearest  to  the  tem- 
Ijemtiire:,  would  liave  vapour  within  it  converted  into  rain  the 
ejirliest;  so  that  even  over  hills  min  may  Ije  prwluced  at  a  cou- 
aiderahie  height  above  the  surface  of  the  ground.  The  rain  which 
desoends  on  low  lands,  as  well  as  on  the  sea,  generally  comes 
from  a  considerable  height  in  the  atmi>aphere;  this  is  known  ami 
acknowledged,  whilst  it  is  ct>mmonly  suppcfsed  that  that  whi»'lt 
fiills  against  the  sides  of  hills  is  .hIwhvs  produced  near  their 
aurfkoes;  this,  however,  is  not  neeeasarilv  tne  case,  as  the  niiii 
there,  as  in  other  parts,  may  be  formed  at  considerable  heights 
above  the  surfoce.  The  actual  heights  at  which  clouds  aj** 
formed  by  ascending  streams  of  moist  air,  are  determined  by  the 
degrees  of  satuj^itiou  of  the  different  strata  of  the  atmosphere; 
but  when  a  pcution  of  the  lower  air  is  taken  to  a  great  height^ 
and  there  allowed  to  expand  in  full  proportion  to  the  diminished 
pressure,  a  mcKJerate  <legree  of  saturatiifn  near  the  surface  itf 
auflicient  to  produce  cloud.  Winds,  however,  when  they  blow 
against  the  sides  of  hills,  often  convey  portions  of  air  saturated 
in  various  degrees  at  different  elevations,  frfjm  low  levels  to 
superior  heights,  and  thus  produce  clouds  and  rain  at  various 
elevations. 

Ag?iin,  the  whole  of  a  thick  stratum  of  air  may,  with  due 
relation  to  the  height  of  each  part,  be  so  fiilly  saturat-ed  with 
vapour  as  to  permit  tlie  cold  consequent  on  a  small  rising  to 
form  doud  in  neai^ly  every  part  of  it;  or,  the  cloud  may  form 
first  at  the  to[t,  or  at  the  bottom,  or  in  any  other  part  of  the 
stnttum,  according  to  the  degree  of  Siitu ration  of  the  part, 
and  the  cold  of  the  elevation  thiit  U  atUined;  and  each  elevation, 
as  hum  been  shown,  is  liable  to  l>e  temporarily  saturated  by  con- 
version of  floating  cloud  into  vajK>ur.  It  is  obvious  too  tli.it, 
while  a  wind  is  blowing,  each  part  of  the  hind  will  not  receive 
all  the  rain  that  is  formed  directly  over  it,^ — but  only  that 
which  descends  to  it,  the  remainder  being  carried  on  by  the 
wind; — and  in  hilly  countries  it  mav,  and  indeed  does  commonly 
£aU  against  the  rising  ground,     'fhe  higher  ground  thus  fre* 
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quentlj  receives  not  merely  the  rain  wliicli  is  formed  directly 
nv'er  it,  near  the  Biirf!ice«  but  also,  successively,  parts  of  that 
whidi  had  t»een  formed  over  lower  levels^  but  at  greater  didtanoes 
^om  the  sui'iace:  and  the  highej^t  grtiimd  mfiy  consequently 
receive  portions  of  what  had  been  formed  at  diiferent  elevations 
above  all  the  lower  levelu. 

It  may  possibly  be  supposed,  from  what  has  been  here 
advanced^  that  when  a  stratum  of  saturated  air  is  moving  over 
flat  grcfuud,  the  motion  alone  of  the  air  would  not  produce  cloud, 
or  rain,  but  that  it  required  to  be  forced  up  a  hill  to  produce 
such  a  result; — this,  however*  w<:kuld  not  be  correct.  The  atmo- 
sphere, in  moviuff  over  the  siii'face  of  the  globe,  presses  on  the 
lowest  level  with  a  certain  force: — this  cre4ites  friction,  which 
retards  the  advance  of  the  lowest  part  of  the  air,  and  the  retartla- 
tiou  is  succesisively  comuiunicat/ed,  though  in  inferior  degrees,  to 
tiie  higher  parU.  The  less  retiirded  and  higher  parts,  therefore, 
climb  and  po-ss  over  the  lower  until  the  aii*  which  in  a  particular 
locality  constituted  the  lowest  stratum,  attains  a  considerable 
Iieight^  where  it  expaods  and  acquii*ea  the  temperature  belonging 
to  the  sujwriur  elevation,  w^hen  i-ain  may  be  produceii  Agsiinst 
the  sloping  sides  of  rising  ground,  lK>th  the  cjiuses  that  have 
been  here  pointe<i  uut  are  in  operation  during  a  wud,  prtsducing 
Ik  ride  of  the  air  through  its  being  forced  up  a  !iiU  by  its  huri- 
lontal  motion*  and  also  through  retaitlation  in  the  lower  part  by 
friction  agjiinst  the  surf^ice,  and  both  of  these  causes  contribute  to 
the  productirm  of  rain  in  such  situations. 

A  dii^ct  line  drawn  through  the  atmosphere  from  the  western 
edge  of  Lancasihire,  to  the  top  of  the  ridge  which  sefiarates  that 
county  from  Yorkshire,  would  be,  say  abc>ut  forty  miles  in  length, 
Kow,  if  the  land  roi*e  panillel  with  that  line,  from  the  operation 
of  the  causes  just  explained^ — rain  coming  from  the  wej«t  would, 
tm  an  average  of  years,  fall  along  the  line  m  quantities  increasing 
with,  and  determined  by,  the  elevation  of  each  i>art»  The  quan- 
tity might  be,  say  20  or  30  inches  in  tbe  year  at  the  western 
edge,  and  40  or  60  inches,  or  some  other  quantity,  at  the  highest 
part,  the  intermediate  jmrt«i  having  quantities  proportioned  to 
'  the  elevation  of  ejieh  part.  That  we  have  not  such  regularly 
increasing  Quantities  of  rain  now  actually  fedling  along  the  line, 
is  attributable  to  the  irregularities  of  the  gn:iimd,  and  even  to  the 
trees  and  buildings,  which  pi-oduce  partial  obstructions,  cro^ 
coirents  and  e^ldie^,  varying  to  all  coneei%^able  extents.  But  the 
BurfiBU^e  of  the  earth  at  the  various  levels,  as  w^ell  as  the  sea,  has, 
as  has  been  already  explaine<i,  a  supply  of  rain  which  is  produced 
by  8  different  cause,  namely,  the  dfdly  heating  of  the  air,  near 
the  surface,  by  the  sun.  This^  however,  hajs  been  fully  treated  of 
in  former  pafiers. 

In  stating  thut  much  rain  frequently  falls  among  hills,  it  is  not 
intended  to  intimate  that  the  qurmtity  gi>es  on  increasing  with 
the  height  of  the  hills,  however  lofty  they  may  be.     The  pn«ba- 
bihty  is,  that  over  each  rising  land  the  quiuitity  of  niin  increases 
Up  to  some  certain  height — above  whicli  it  diminishes,  xtntil  at 
some  elevation  no  rain  will  fait; — ^these  heights  will  vttry  accord- 
ing to  the  temperature  and  dew-point  of  the  locjdity.     Where 
both  tenjj)eratare  and  dew-point  are  high,   a  stix^ng  ascending 
,  current  may  be  producefl,  and  the  maximum  qmintity  of  rain 
|lDay£Ediata  0J3nBidei*able  elevation:  where  both  are  lower,  the 
agjmum  quantity  may  be  fr^und  at  a  much  lower  level.    The 
[greater  or  lesa  continuity  of  the  rain  will  iilso  have  its  degree  of 
I  offect     Continuous  rain  wjirms  the  atmuspheric  s[>ace  up  to  a 
i  lieigbt  greater  than  an  occasional  shower  jIoch,  and  tliat  warmth 
may  prevent  mndens;ition  tiiking   plaice  Uom  new   supplies  of 
vapour  until  they  attain  a  higher  level;  whilst  a  large  piiil  of  the 
vapour  which  a  sudden  ctxil  and  nioit^t  wiutl  may  bring,  miiy  be 
fxmdensed  at  a  moderate  height,  if  the  locality  hiu*  not  been 
previously  wfimied  by  cotideUHation.     When  the  atmosphere  is 
r  fully  saturated  with  vapour  and  the  dew-point  is  at  80*, — an  has 
leen  alreafly  at^iteii,  the  vapour  coustitutes  abtjut  one  furty-eighth 
pari  of  the  whole^  whilst  with  a  dew-[>oint  of  only   32"^,   the 
Tapour  is  ftuly  one  two  hundred  and  fortieth  part  of  the  atmo- 
r  sphere.      Now  if  from  any  cause  air  with  a  dew-point  of  «0° 
»riould  be  raisal  to  a  height  that  will  reduce  its  temperatui'e 
I  below  that  degree,  it  will  evidently  have  a  fiait  of  its  vapour  con- 
detisod.     And  if  this  air  should  dsceud  high  enough  to  he  cooled 
down  to  32*',  it  must  have  all  its  vapour  between  the  4*^th  ajid 
the  240th  part  of  the  atmosphere,  converted  into  water  to  fall  as 
rain.     It  is  evident,  therefore,  that  the  greater  part  of  the  vapour 
which  ordinai'ily  exists  in  ascending  moist  air,  must  be  condensed 
at  some  mcxlerate  height^  seeing  tliat  but  little  of  it  can,  in  an 
aerifojtu  state,    pass  into    the    very    cold    elevated    regiuns   of 


the  atmoapHere*  The  ascent  to  the  upper  regiona  beia^ 
aocompaniai  by  decrease  of  temperature,  whatever  point  <w 
tropical  heat  at  the  surface  we  start  from,  tlie  constant  decreaae 
of  temperature  will  at  last  tind  the  point  of  condensation,  and 
therefore  within  some  limit  the  cold  will  condense  nearly  all  the 
vapour  contained  in  the  air,  and  al:K)ve  that  limit  but  little 
rain  can  fidl,  because  there  is  but  little  vapour  left  to  producse  it. 
If  rain  began  to  deswud  as  aoon  aa  oondeiiflation  of  the  vapour 
oommenced,  it  would  not  be  difficult,  in  a  given  state  o£^  the 
atmosphere  with  relation  to  the  temperature  and  dew-point,  to 
determine  at  what  heights  the  viirious  quiwitities  of  rain  would 
be  formed;  but  when  it  is  fonneii,  he4At  is  liberated  and  an 
ascending  current  is  nrotiuced,  and  we  do  not  know  what  will  be 
the  temperatures  and  asoending  forces  of  the  currents,  although 
we  do  know  that  as  the  air  naes  it  must  be  under  the  influence 
of  laws  of  expansion  and  cooling,  and  that  the  vapour  which  it 
contains  is  under  those  laws  of  oondenaation,  and  of  liberation  of 
heat,  to  which  it  is  subjected  in  our  mixed  atmosphere. 

The  ridge  of  the  Yorkshire  hilla,  already  alluded  to,  may  be 
conaidej^d  iis  16()Q  feet  high.  The  ridge  of  HelveOyn  may  be 
taken  at  3000  feet;  Ben  Nevia  as  4000  feet;  and  the  higbart 
ridge  in  Norwaj^  as  8000  feet  in  height*  Now  let  us  suppose 
the  same  ivind  to  blow  against  the  western  side  of  all  these 
ridges,  which  wind  near  the  surface  of  the  globe  has  a  tempe- 
rature of  say  57^,  and  a  dew^-point  of  52^\  a  kind  of  atmosphere 
not  uneommon  in  the  summer  of  this  part  of  the  world.  When 
it  rose  to  a  height  a  little  above  LWO  feet,  it  would  average  a 
temperature  of  5*2°,  the  same  as  tlie  dew-point,  and,  when 
passing  over  the  Yorkshire  hills,  woulii  form  a  slight  cloud.  In 
ascending  Helvellyn  it  woidd,  at  the  top,  have  a  temperature  of 
say  47°,  and  the  vapour  which  it  had  contained  between  the  dew- 
point  at  the  sor&oe  and  the  temperature  at  the  top  of  the  moun- 
tain would  be  condensed,  and  some  of  it  might  fjsdl  as  rain.  The 
same  wind,  in  climbing  Ben  Nevia^  would  acquire  a  temperature 
of  leas  than  44°,  and  vapour  would  be  condensed  untU  the  dew- 
point  was  reducetl  to  that  degree*  In  aaeendinff  the  mountaine 
of  Norway,  the  freezing  point  would  be  reached  at  a  height  of 
7f){K>  feet,  when  all  the  vapour  which  the  wind  had  contained 
between  the  dew-point  of  52°  at  the  surface  and  of  32°  at  tiie 
height  of  7500  feet,  would  be  condensed j  and  might  fall  as  rain. 
Now  the  atmosphere  of  52**,  with  a  dew-point  at  the  sjime  d^rec, 
has  vapour  amounting  to  say  a  1 20th  part  of  the  whole,  whilst 
an  atmosphere  with  a  temperature  and  dew-point  of  32^  haa 
vapour  to  the  amount  of  only  a  240th  part,  or  not  more  than 
half  the  first  named  quantity.  So  that  omitting  the  influence 
of  heating  by  ctindensation,  one-half  of  the  vapour  which  the 
suppised  atmosphere  contained  when  at  the  level  of  the  sea, 
where  it  would  apjjear  a  clear  and  dry  air,  would  be  eon- 
densed,  and  might  fall  as  rain,  when  it  ascended  to  a  height 
of  750O  feet.  And  any  further  condensation  of  the  reraainmg 
vapour  that  might  take  place  at  a  greater  height,  would  be 
followed  by  congelation;  and  snow,  mstead  of  rain,  would  be 
producetl. 

Mr.  ililler,  in  a  paper  read  to  the  'Roynl  Society,  on  May  1&, 
1848,  gives  a  number  of  important  meteorological  fiw;t»  relating 
to  the  Lake  district  of  Cumlwrland  and  Westmoreland.  The 
statement  of  the  falls  of  rain  that  take  place  in  many  parte  of 
this  hioality  are  very  vfdiiabl§,  on  account  of  the  diffemnt  neigh te 
of  the  purts  above  the  level  of  the  sea  where  the  rain  gauges 
were  platyfd,  and  the  tiarticuhtr  shaj>e  of  the  fiice  of  the  country. 
For  a  long  time  it  had  been  known  that  the  fall  of  rain  Ijecame 
greater,  as  the  gn>und  rose  fivm  the  low  level  of  Lanf*tishire  to 
the  top  of  the  ridge  which  separates  that  criunty  frt^m  Yi>rkshire: 
and  it  appears  that  the  same  general  fiict  is,  to  a  certain  extent, 
oliaenrable  iu  Cumberhmd,  Mr.  iliUer  having  found  that  the 
fall  Wiis  small  at  Whitehaven  and  other  places  in  the  low  conn  try 
licar  the  se;i,  compared  with  that  which  tottk  place  up  the  valley 
and  on  the  mountfiina  of  the  interior  countr>^  And  that  gentle- 
man, after  stating  many  facts,  attempts  to  exhibit  a  law  which 
determines  that  the  amount  of  i-ain  aihall  increase  up  to  a  certain 
height,  and  decrease  above  tliat  height.  He  says — **  It  seema 
profeable  that  in  mountainous  districts  the  amount  of  rain 
mcreases  frc>ra  the  valley  upwards  to  an  altitude  of  about  9D0O 
feet,  where  itrejichea  a  maximum,  and  that  above  this  tdevation  it 
mpidiy  decreaBes."  Now,  although  the  facta  thus  given  ai-e  iro» 
portant  in  themselves,  and  aifoni  a  certain  degree  of  ctmntenance 
to  the  hypt^the8i^  advanced;  yet  neither  the  facts  nor  Oie  reaecm- 
inga  founded  on  them  are  sufflcient  to  warrant  the  geneml  e©n* 
clui^ion  dniwn  from  them  by  Mr.  Miller. 
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A  retxini  is  given  at  the  qimnttties  of  rain  that  feU  in  twenty 
|diftci^iit  placea  in  CnnilierlanJ  in  the  four  years  1845-6-7  Jind  8; 
[  »nil  of  these  places  we  may,  in  the  first  instance,  take  three  as  a 
[efficient  number  to  shnw'  how  far  the  facta  harmonise  with  the 
I  law  thus  laid  down,  namely,  Wl^itehaven,  WaatJale-head,  and 
1  Beathwaite — the  first  heing  on  the  aea-^joast,  the  second,  inland, 
tat  the  mouth  of  the  monnUiin  piiaa  of  Sty-head,  and  the  third, 
[  beyttnd  that  j>as»,  and  in  the  valley  of  Borrodale.  In  these  three 
i  places  there  fell  in  the  years  named  the  following  quantities  of 
irain,  namely: — 

At  Wbiccluiveii,  At  W««tdAle  Head*  At  Sealliwiite, 

»0  INwt  Above  thp  Seft,     im  Feet  ftbciw  tbc  Bea,  340  Foot  aJbtrnt  tile  Sa«, 

Lu  Li].«hM.  ill  inchM,  in  iacfae*, 

1845  **... 49207 108-66     ..,.. 151  SJ 

1846 49  134 106*93     ........  if'll 

1847  -. 42'[*2l     .„. 86'S4     .,  1 

1848 47-344     ..: 116*32     i       nj 


Kh&t 


Mean  ...     46-580  106'flO     14563 

tqrw,  the  differences  ia  the  heights  of  theae  three  places 
very  great,  but  the  diiFerent.'ea  in  the  quantities  or  rain 
fell  are  enormous^— quite  enough  to  waiTant  a  suspicion, 
^tUat  the  very  large  amount  that  fell  at  8eathwaite  is  not  attri- 
butable to  the  height  of  that  place  aUtve  the  aea.  But  in 
addition  to  those  three  places,  there  ia  the  Pass  of  Stv-hea*!, 
1290  feet  high,  situated  litween  Wtuat^l ale-head  and  Seatljwaite, 
f  on  which  a  rain-gauge  w»s  pliiced;  it  ih,  however,  so  cold  there 
in  the  winter,  and  the  gJiuge  is  bo  nuich  iiffect*^J  by  «now  and 
ice  at  that  sjeason,  as  to  prevent  reli^uice  being  placed  on  it 
during  that  portion  of  the  year.  Yet  we  niav  ct)mpfii"e  the 
^  nuantities  of  rain  that  fell  in  the  summer  montlis  only  at  Sty- 
lead  and  Secithwaite,  as  given  by  Mr.  Miller — -they  are  for  the 
ox  summer  months  of  1848 — 

laches. 

Seathwaite,  240  feet  above  the  surface  of  the  sea ....68-96 

Sty-hea*l,    1 290  feet  above  the  surface  of  the  sea .60*35 

Here  we  find  tio  increase  in  the  quantity  of  rain  that  falls 
above  240  feet  of  height  where  the  gauge  is  place<l  in  Seatiiwaite. 
?  On  the  contrary,  the  quantity  is  gimter  there  tliim  at  Stydiead, 
'  J 050  feet  aVxjve  it  This  fact  furnishes  rather  strong  presumptive 
evidence,  that  the  quantity  *?£  itdn  tliat  ia  received  in  a  gauge, 
at  any  pitrticular  elf  vation,  is  not  prDportiuned  to  the  height  at 
which  tne  gauge  is  placecL 

In  comparing  the  quantities  of  rain  that  fall  at  various  heights, 

including  great  elevations,  it  is  ubviouaJy  necessary  to  compare 

I  them  tluring  the  siunmer  months  aloue,  as  has  be^^n  done  when 

I  comparing  Seathwaite  and  Sty-head  Pass;  and  the  facte  that  are 

plincipally  relied  uiion  by  Mr,  Miller,  and  from  which  lie  draws 

^h  general  ofmclusions,  tu-e  the  quantities  of  min  that  fell  in 

aty-one  months  in  1846  and  1847  in  aii  places,  njunely: — 

Tlie  Vallev  (Wajstdale),.,...     160  feet  above  the  sea,  170  55 

8ty-hea*L» 1290  "  18574 

SeatoUer...... i:J44  "  180'23 

Sparkling  Tarn 1900  "  207-91 

Great  Gable 2925  «  136*98 

Bcaw-fell. 3166  "  126^15 

But  these  facts  although  they  coimtenance  the  hv^xjthesis 
advanced,  do  not  aifonl  coueluaive^  ar  even  stix^ng,  evidence  ujmjh 
^  the  subject.  Tlie  Valley  we  see,  160  feet  high,  hits  170*55  inches; 
rhilst  Seatoller,  1344  feet  high,  and  consa^uently  1184  feet 
•  higher  than  the  Valley,  lias  only  180*23  inches,  not  10  inches 
'  more  of  rain;  whilst  Sty-head,  54  feet  below  SeatcJler,  has 
%6i  inches  more  of  rain  than  that  place.  Thei-e  is  another  place 
f  notioed  by  Mr.  Miller,  calletl  Bnuit  Rigg,  500  feet  high,  between 
lihe  Valley  and  Sty-head,  which  received  I2h  per  cent,  lesis  of 
I  tain  than  the  Valley,  which  is  only  160  feet  hign,  showing  that 
lli^re  less  rain  fell  in  the  higher  than  in  thw  lower  parts;  mid 
l^ere  are  other  anomalies  that  might  Im  pointer  1  utit.  It  is, 
pBoweverf  such  a  place  as  St^-^thwaite  that  shows,  in  the  most 
l{)ttlpable  and  striking  way,  that  the  amount  of  rain  which  is 
[►received  by  the  gi-ound  in  a  particular  locality  is  not  determined 
by  it»  height  Seathwaite,  not  more  than  £40  feet  above  the  aea, 
kieceives  more  rain  than  any  of  the  places  having  a  greater  eleva- 
[tion;  and  Mr.  Miller  candidly  admits  that  he  is  ^^  unable  to 
So^^  any  satisfactory  reason  (or  the  great  excess  of  rain  at 
[  fieaUiwiute  over  all  other  valleys." 

In  order  to  acojunt  for  the  great  and  unequal  quantities  of 
rain  that  fall  in  ditferent  parte  of  this  district,  it  is  necessary 
that  we   should    remember  the    cau«ea  which  determine  the 


ipiin 
lids  J 


formation  of  rain  at  various  heights  in  our  atmosphere,  as 
i^lready  explained.  The  following  hgurei  will  show  the  heights 
at  which  v.<ipour  would  be  condensetl  imder  certain  circumstant^ea: 
that  is  to  say,  with  the  air  and  dew-p3int  of  the  vapour  at  the 
aurfkce  both  at  59^,  when  the  terisjion  of  vaiHUir  is  equal  to  half 
an  uiL'h  of  mercury,  the  ^4nd  at  the  time  mowing  up  a  valley 
and  9l<ipiiig  sides  of  a  Jiiountaiu.  The  lowest  stnitiun  of  air 
being  59°,  the  tempemtui-e  and  dew-{x>int  would  be  reduced  at  a 
height  of— 

.300  feet  to  58°  1 2(Ki  feet  to  55  =*  2100  feet  to  52* 

600  feet  to  57"*  1500  feet  to  54^=  24<X)  feet  to  51" 

9CKI  feet  to  56°  1 800  feet  to  5T  27O0  feet  to  50^ 

And  all  the  \Tipour  that  existed  in  the  air  between  the  dew-points 
of  59^  itnd  50^  would  be  successively  oi>nden9e<l  by  the  time  that 
the  air  aod  vapour  re^ichtfil  the  height  of  *27i>0  feet,  and  rain,  the 
product  of  that  amount  of  condensiition,  would  be  produced  at 
the  various  heights  as  the  cooling  proceeded. 

There  is,  huwever,  a  second  pixvcess  gobg  on  imder  such  cir- 
cmnstanoes  as  those  just  deseriued,  whicli,  as  it  mtnlifiea  the  first, 
it  ia  necessary  again  to  nntioe.  Wheo  cundcmi^itioii  of  vapc»ur 
takes  place  heat  is  liberatetl,  antl  the  temi)erfitui^  of  the  locality 
is  raised.  The  gases  in  the  part  are  then  wiirmed,  and  they 
expand  imd  ascend  to  a  gi'eater  height^  where  they  are  further 
cooled*  and  where  they  conderiatj  more  vapour.  So  that  the 
vapour  is  condensed  iu  the  first  place  by  the  atmospheric  mast 
l»emg  forced  up  the  incliued  plime  of  the  laud,  mechanically,  as  ib 
wind— iiud,  secondly,  by  the  ascent  produced  by  the  beating 
pcrwer  of  coudensiug  vaj»our;  and  whilst  the  mass  of  air  ana 
vaynmr  is  airried  up  fi-om  both  these  cause*,  it  is  moving  forward 
horizontally  as  a  wind.  In  the  locality,  then,  the  wind  moves 
mechaulcally  towards  the  upper  part  of  the  valley,  whilst  fi*vm 
the  heating"  efiects  of  oondenaiition,  it  ia  «iscending  abfive  tliat 
part;  the  condenaiDg  vafwur  will  therefore  be  liable  to  be  earned 
abiive  the  highest  jmil  of  the  land,  and  the  greatest  quantity  of 
rain  may  fall  beyond  that  pai-t.  And,  further^— after  the  vapour 
has  been  condensed,  and  the  rain  formed  at  a  certain  cousiderahle 
height  in  the  atmosphere,  it  baa  to  descend  from  that  height,  and 
will  be  liable,  while  so  descending,  to  be  cjirried  f(»rward  hori- 
aontally  by  the  wind,  and  will  reach  the  earth  at  a  pcu't  beyond 
that  over  Which  it  was  formed. 

Now,  to  apply  this  general  statement  and  reasoning  to  the  case 
tinder  consideiiition:  let  us  suppose  that  air  saturated  with  vapour 
of  the  temjieratui-e  of  59°  passes  fi\)m  the  seii-ei>ast,  near  Raven- 
glass,  towards  the  mountams  as  a  south-west  wind.  Wlien  this 
wind  reaches  land  *300  feet  high,  it  wiU  be  cooled  by  ascent  1*"; 
and  will  have  all  the  vajx)ur  coDdent*ed  that  is  a^ntained  between 
a  dew-|K>int  of  59^  and  one  of  58°,  When  it  reached  land  61^0  feet 
high,  2^  of  vapour  would  be  condensed;  9<K)  feet  3°,  and  so  on 
in  succession,  1°  more  for  every  3<»0  feet  of  height  up  which  the 
air  wjLs  forced  mechanicjilly.  Add  to  this  the  vertical  ascent  pro- 
duced  bv  heat  from  condensation,  and  the  actual  progressive 
motion  of  the  ct^ndensing  vapour  will  be  intermetliate  between 
the  two.  Supposing  the  two  forces  to  l>e  eqiniJ,  the  mass  would 
pn>ceed  forward,  ascending  at  the  angle  of  45".  Sty-head  Pass  is 
1290  feet  high — the  atmospheric  mass,  therefore,  when  it  reached 
Sty-bead  would  be  cooled,  say  4  ,  and  it  wnuld  be  liable  to  be 
carried  over  the  head  of  the  Pass,  rising  at  an  angle  of  Afj"".  We 
might  therefore  expect,  from  the  known  la'wa  of  condensation  of 
vap^jur,  and  of  the  action  of  wind,  that,  under  the  circumstancee 
described,  a  larger  amount  of  rain  would  Ml  beyond  Sty-bead, 
than  either  in  the  apprcwtcli  to  it,  or  on  the  tc»p  of  it;  and  accord- 
ingly it  is  the  ^t  that  a  larger  qujuitlty  ot  rain  fiUk  in  Sea- 
thwaite,  which  is  a  little  beyond  the  Pass,  than  in  any  part 
between  Seathwaite  aod  the  sea. 

In  such  a  locality  the  sfiturated  air,  forced  by  the  rise  of  the 
lanil,  to  ascend,  entering  the  wide  mouth  of  the  Valley,  which 
CO ntract*?  in  breadth  as  it  proceeds,  rushes  through  the  narrow 
gorge  in  the  upper  part,  tmd  over  the  top  of  the  mountain  pass, 
with  great  velocity  imd  force;  condensation,  therefore,  will  take 
place  to  a  greater  extent  along  this  particular  and  compfirativeJy 
low  line,  than  where  the  ridge  of  the  mountain  is  higher  by  201  H> 
feet  The  higher  parts  atop  the  passage  of  the  wind,  which 
makes  its  way  where  there  is  the  least  resistance,  and  this  ia  over 
the  pass  of  tte  mountaiu  ridge;  and  a^  the  horizontal  rush  of  air 
is  here  particularly  strong,  any  rain  that  is  there  fomietl,  or  that 
has  been  carried  thither,  will  \>e  lijible  to  Ije  borne  forvi^ai-d  untd 
the  idr  loses  some  of  its  velocity  in  the  comparatively  open  space 
beyond  the  Pass  where  the  luin  is  likely  to  De  deposited—just  as 
running  water  depoeita  sand  when  it  reaches  a  wider  and  oom- 
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jutratively  utill  purt  of  a  river.  In  the  cage  stated,  the  air  was 
duppoaed  to  he  saturated  with  vapouTi  bat  if  it  should  not  be 
fully  saturated^  but  have  a  dew-ijoint  of,  say  V  below  the  temiie- 
jfitrare,  the  only  di^Tereace  would  be  that  condensation  would  not 
Wgln  until  the  mass  of  air  climbed  300  feet, — a  dew-point  of  2**, 
(;i>u  (^^t'.t',  rtnd  other  dew-pointA  in  proportion. 

W  *^  r^ee,  then,  why  the  largest  quantity  of  ndu  ehoiild  &11  in 
tSMihwait«  when  a  aouth-weat  wind  hlowt*  from  the  sea  over  Sty- 
head,  as  Seathwttite  is  favourably  placed  to  receive  much  of  the 
riiiu  brought  by  that  wind;  but  other  winds  blow  in  this  district 
during  a  large  portion  of  the  year,  and  as  much  more  rain  Iklla 
at  Seathwaite  thtui  in  any  other  part,  these  other  winds  must, 
we  presume^  also  bring  rain  to  that  place.  To  see  how  thia  is 
©tfected,  we  have  to  examine  the  siiape  of  the  neighbouring 
country,  and  particularly  in  the  directions  fWim  which  rainy 
winds  come;  and  we  may  i^erhnps  obtain  a  tolerably  good  idea  of 
what  tlaat  shaj*e  is  from  an  account  given  in  Hudson's  *  Guide  to 
the  Lakes.*  In  this  work,  pajge  1 18, it  is  siud — "I  know  not  how 
t-o  give  the  reader  a  distinct  image  of  the  main  outlines  of  the 
cotmtry,  more  readily  than  hy  requesting  him  to  place  himself 
with  me  in  imagination  upim  some  given  pi»iut,  let  it  be  the  tf»p 
of  either  of  the  mountains,  Great  Gable  or  Scaw-fell;  or  rather, 
lot  us  suppose  our  station  to  be  a  cloud  hanging  midway  between 
those  two  mouot^dna,  at  not  moi'e  tlian  lialf  a  mile's  distance 
from  the  summit  of  each,  and  not  many  yards  above  their 
highest  elevation;  we  shall  then  see  stretched  at  our  feet  a 
number  of  valleys,  not  fewer  thjm  eight,  diverging  from  the  point 
on  which  we  are  supposed  to  stand,  like  apokes  trom  the  nave  of 
a  wheel/'  Now,  this  imaginary  point  in  the  air  ia  nearly  over 
Bty-head  Pass,  The  writer  then  proceeds  to  describe  Ijangdale, 
the  Vale  of  Coniston,  the  Vale  ol  Duddon,  Eskdale,  Waatdale, 
Knnenlale,  and  the  Vale  of  Crum  mock  water,  and  Butterinere. 
And  he  goes  on  to  say,  that  "such  \»  the  general  topogiiiyihiea] 
view  of  the  country  of  the  lakes;  and  it  may  be  obt^erved  that, 
from  the  circumference  to  the  centre,  that  is,  from  the  sea  or 
pijiiu  oountiy  to  the  mountains  a[>ecified3  Great  Gable  and  Scaw- 
ieil,  there  is  in  the  several  ridge.s  that  inclose  these  i-ales,  and 
divide  them  from  each  other — I  mean,  in  the  fortiia  and  aurfaoea 
— first,  of  the  swelling  ground,  next,  of  the  hills  and  nicks,  and, 
lastly,  of  the  mountains— an  ascent  of  almost  regular  grmljitiou 
from  elegance  and  richness  to  their  hij?hest  point  of  grandeur 
and  sublimity "  Nearly  all  these  eight  valleys,  in  the  low  flat 
countn,',  present  wide  ojieninga  to  rt^ceive  any  wind  that  may 
he  blomng  towards  them — they  contract  towards  the  centre 
whei'e  the  gnijund  rises;  annl  the  wind,  whether  it  blows  from, 
say,  the  south,  south-west,  the  west,  or  the  north-west,  will  force 
its  way  over  the  lowest  points  of  the  centred  chain,  and  he  dis- 
posed to  discharge  rain  on  the  cotmtry  a  little  l>oyond  those 
points.  Bornnlaie  is  just  in  this  situation,  and  must  therefi^re 
i>'<'ejve  rain  from  every  moist  wind  that  comes  from  a  southera 
or  western  quarter,  in  the  wt\.y  that  has  tieeu  de8cril)e<l;  and  8ea- 
thwaite  seeuiH  Uj  be  in  that  part  of  Borrodale  which  receives  the 
hu^est  quantitj"  of  i-atn.* 

The  large  fall  of  niin  iu  this  village  is  then  to  be  considered  a 
result  of  various  rainy  winds  blowing  up  the  different  valleyw, 
and  particularly  tin  >se  which  lie  t<i  the  a<:^>uth  and  west  of  it,  aa 
thoso  winds  force  the  mixed  maKsea  t^f  air  anil  vapour  tt*  rise  to 
the  lower  j^arts  of  the  elevate<l  ridges  that  are  at  the  heads  of 
th^-we  valley's.  At  or  above  theae  parts  the  vapour  is  largely  con- 
denized,  and  the  rain  that  is  formed  is  earned  forwai-ds  and 
deix»sited  on  the  low  ground  beyond  the  ridge;  but  though  depo- 
tiied  there  it  evidently  descends  from  a  gi"eat  height. 

Speaking  in  ^iieral  language,  it  may  be  said  that  the  largeat 
n  -  of  run  fall  from  warm  and  moist  atmfjwpheres,  as  such 

niA  cooUiiu  tlie  lurLTest  quantities  of  a^iueoiwi  vapour; 
aiM  The  rain  is  fonne<i  by  the  coinh:*n*iati«in  of  a  pail  of  the 
vapour,  at  a  height  dependent  mi  the  ele\'ati<m  that  is  attained 
by  the  atmospheric  mass  when  force<l  to  ascend,  and  the  tliffer- 
ence  between  the  temjierature  and  the  dew-point  in  that  mtisa. 
If  the  rise  of  the  land  is  great  antl  abn\pt,  approaching  a  vertical 
cKfT,  tlie  larger  part  of  the  rain  might  posfiibly  jail  on  the  low 
gnmnd  in  front  of  the  cliff,  the  mass  of  air  being  unable  to  jmas 
over  it,  until  such  a  height  waja  attained  aa  would  leave  little 
iincondeused  vajxjur  existing  in  the  air.  In  such  a  situation  it  ia 
evident,  that  one  gauge  placed  at  a  low  level  in  front  of  the  cliff 

*  Hlnoe  thy  wii»  V  ricimu  bu  b«o<i  found  to  i«oeitt« 

more  nin.    U  b  «t  >  Ml  JuiuiuUly  &t  Seatliwidto.  on  ma 

ftV«ra^  of  flr«  yiMi/-  ^     in  imo.  It  wu  14N.»0  kclie«, 

¥hiM  il  WM  ixMiiiiutccl  tiijit  jit  Sj_ii  iukliug  I'tiit.^  u<j  [mt  tkui  199  1t9  Ihdbm  fall. 


might  receive  more  rain  than  another  fixed  at  any  height  Above 
it.  And  it  is  equally  clear,  that  when  rain  \a  fonziMl  wiuUt 
paasing  over  an  elevated  ridge,  that  rain  might  be  received  either 
in  a  gauge  placed  beyond  it,  only  a  little  lower,  or  in  one  not 
fiirther  feyond  it,  btit  fixed  in  a  deep  valley  below,  aa  is,  in  fiwjt, 
the  case  with  the  gauge  at  Seathwaite,  We  may  therefore 
conclude,  tliat  in  a  country  containing  lofty  mountains  and 
deep  valleys,  with  much  irregularity  of  surface,  the  height  ol 
tlie  gauge  into  which  rain  hm  dom  not  indicate  the  elevation 
at  which  it  was  formed — ^that  elevation  being  detennined  by 
the  laws  of  cooling  of  the  aqueous  vapour  that  is  contained  in 
our  mixed  atmosphere,  whilst  the  ^upour  is  diffuaed  titrough  the 


Tlie  following  account  has  been  furnished  to  me  of  the 

Fall  of  Rain  in  a  year  at  CuchulUn  Lorfyf,  in  tkt  I  tie  of  ShyCf  heinff  ike 
Mean  of  t/u  Tm  Yenr»,  from  i^ept,  1,  1849,  to  Sept.  1,  1851. 


Januarv 18'S 


February , 
March  .,.. 
April....... 

May 

June....... 


12'1 
9'3 

50 

127 


July 51 

Auguat 10*1 

September B*$ 

October .....  18-2 

November .,  ...  l/V'7 

Deoember 11  4 


Totd  for Uie  Year  ,.. 1321 


GAS  METERS.* 
Moses  Toole,  Patentee^  August  8,  1853. 

Tms  invention  consiste  in  an  appiu*atuB  for  r^ulating  the 
supply  of  gaB  or  other  a^Sriform  fluid.  The  main  or  supply  pipe, 
where  the  regulation  ia  to  take  place,  is  arranged  to  eommiuucate 
in  succession  with  two  or  more  chambers,  eac£  having  a  governor 
(.jr  regulator. 

The  imuexed  engraving  Bhown  a  vertical  nection  of  an  anpantiis 
combined  according  to  the  invention,  having  two  reguXatara  or 
governors  acting  in  auccesion,  but  other  apparatus  may  be  made 
with  more  than  two  to  act  in  succeasion  in  a  similar  manner. 
The  form  of  regulator  or  governor  pj'eferred  ia  tbat  where  mn 
inverted  vessel  ia  employed  fixed  to  the  valve,  the  action  of  which 
18  to  be  regulated:  but  the  tonu  of  the  parts  may  l)e  varied,  so 
loi^  aa^two  or  more  regulat^^rs  are  combined  to  act  in  succession 
as  herein  shown  and  descrilied.  No  claim,  however,  is  made  to 
the  govemorft  or  regulators  separately  when  two  or  more  are  not  ^ 
combined  to  act  on  and  regulate  tne  same  supply.    A,  ia  tho 

inlet  for  the  gas  or  aeriform  Huid; 
B>  is  a  cluLmber)  the  opening  C  C\  ^ 
out  of  which  is  capable  of  being  t 
more  or  less  dosed  by  the  valve 
O,  which  is  on  the  stem'  F,  to  which 
the  invertal  vessel  D,  is  tixed,  the 
edges  of  which  dip  into  mereunr 
or   other  suitable    fluid  at   £  £» 
tliere  being  weights  G  G,  on  the  ^ 
vessel  D,  accortung  to  the  degn 
of  pressure  it  is  desired  to  regulate 
or  bring  the  supply  of  gas  or  other  aeriform  fluid  to,  when  it 
pa«ies  away  at  the  outlet  K.    The  gas  or  other  aeriform  fluid 
o<»ming  into  the  chamber  B  (alK>ve  the  desired  pressure),  will  lo 
some  extent  be  regulated  l>y  its  acting  on  the  first  regulator  by 
niising  the  vlfiwel  D,  which  will  also  raise  the  valve  O,  in  the 
compaitment  B,  towards  the  opening  C  C,  till  the  quantity  rrf  tht 
gas  allowed  to  pass  into  the  chamber  H,  of  the  ap^iaratus  will  b#  I 
brought  to  nearly  the  desired  pressure.     The  gas  or  lieriform  fluid 
in  the  chimiber  H,  pofLses  through  the  opening  J  J,  into  the  com- 
partment K,  and  acts  on  the  inverted  vessel  L  (which  is  aflixed 
to  the  stem  N),  by  which  the  valve  O,  in  the  chamber  H,  in  mort  | 
or  less  closed,  accortiing  to  the  pressure  of  tlie  gai*  or  aeriform 
fluid  iu  the  chrimber  H,  is  more  or  less  an  excess  of  the  pressor* 
til  at  it  is  de^red  the  gas  or  aeriform  fluid  should  go  oflT  at  th€  I 
outlet  K.     By  using  a  aucoession  of  regulators  or  govemora,  any  | 
want  of  correctness  of  the  regulation  of  the  first  will  be  coia- 
pensftted  for  by  the  succeeding  one  or  ones. 

Ciuim. — The  combination  of  two  or  more  governors  or  regti* 
lators  so  that  they  may  come  into  action  in  BOOoeBaktiu 
*  Bepcrted  in  Ibi*  '  Rmpcrttir;  ut  P&briai  lareBtkna* 
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IMPROVED  LOCOMOTITE  ENGINE* 

By  Joseph  Beaitie,  of  London. 

(WUh  EngmmnffM,  Plate  XXIIL) 

[Apop  ftad  ai  the  InHUuiian  of  M&chunical  Engineer*,] 

Tax  eecmomy  of  fuel  in  working  locomotive  engines  is  a,  subject 
of  great  importance  to  railway  compajiieBp  and  hfts  attracted  con- 
aitierable  attention  for  many  yeai-a;  but  at  no  period  since  the 
introduction  of  railways  baa  this  subject  been  of  such  moment  aa 
»t  the  present,  by  reaaon  of  the  great  dtfinand  for  coal,  and  con- 
aeqnent  increase  of  price. 

The  writer  having  been  connected  with  one  of  the  metropolitan 

mlways  for  many  yearsy  and  coal  being  so  very  expensive  in  the 

south,  wa3  led  to  the  consideration  of  economy  in  fuel  and  the 

production  of  steam  at  the  lowest  possible  cost,  the  accomplish- 

ment  of  which  appeared  to  be  in  the  employment  of  coal  to  lie 

rttMd  in  a  neparate  and  distinct  fire-box,  but  in  connection  with 

nhe  coke  fire-box  of  the  locomotive  engine;  and  this  idea  was 

"■trengthened  by  the  observation  of  the  working  of  coke  ovens  in 

tine  manufacturing  of  coke,  when*  hu  oftan  lamented  to  see  the 

great  amount  of  flame  and  combustible  gases  pass  off  inti^  the 

fines  and  chimnev  without  producing  any  itaefol  effect;  and  when 

it  is  rememberea  that  1^  ton  of  good  coking  coal  is  reqidred  to 

produce  one  ton  of  coke,  some  estimate  may  be  formed  of  the 

quantity  of  combustilik  gases  that  is  thro\*u  off. 

Being  anxious  to  secure  the  advantages  which  appeared  to  be 
got  by  the  use  of  cool  In  connection  with  coke  in  the  generation 
of  steam,  the  writer  considered  the  proper  mode  was  to  use  coal 
and  coke  in  sepanite  furmvces,  so  arranged  that  the  flame  and 
Qombuatible  g^es  thrown  off  the  coal  tire  would  enter  into  and 
pBiB  over  that  of  the  coke  fire,  and  entering  by  »li(u-i  tulwa  into 
H  '  -ion  chamber,  situated  partly  central  Iwtween  two  sets 
*  i  the  cyUndrical  portion  of  the  boiler,  and  where  com- 

pitH#/  crutbustion  would  be  effected. 

A  u«?w  engine  on  this  principle  haa  not  yet  been  completed, 
but  it  hai»  beisn  apjilied  in  part  to  six  engines  with  the  ordinary 
boiler  on  the  London  and  South-Western  lUilway,  and  the 
Fssults  of  working  have  been  found  most  satitjCoctory.  One  of 
Uiem,  the  'Britanni'i  Engine,'  witli  15-inch  cylinders,  21-inch 
stroke,  find  7  feet  driving-wheels,  has  been  working  since  August 
18.53,  and  run  13,6(H)  miles  between  Southampt^m  and  L<:»ndun,  a 
dtstikucie  of  78jj  miles,  tiiking  the  rej^br  running  of  passenger 
truiiis;  the  avt^rage  ccjnauniption  has  btien  171b.  per  mile,  one- 
tin  rd  of  which  was  coal,  but  charged  in  weight  as  coke.  An 
li mental  trip  was  made  with  this  engine  by  Mr.  Edward 
n,  in  October  last^  with  one  of  the  jjasaenger  trains  to 
b'.'UtjjiUiiptom  and  back  to  London;  and  another  experimental 
trip  was  made  by  Mr.  W.  P.  MirahaU,  Secretary  of  tke  Institu- 
tion, on  the  same  engine  with  the  IQ*15  a.m  mail  train  from 
London  to  Southarapt^iUj  on  the  17th  January,  returning  w^th 
the  3  p.jn  train  to  L<mduu;  the  particulars  of  these  experimenta 
are  appende<l,  and  the  gen  end  results  are  as  follows: — 

wiik  th€  *  Britannia '  Efojin^  itnd  Paucngtr  Trains  from 
London  to  SuuthampUm  wrtd  back. 

Oek  M,  19&%.  Jau.  n,  1864. 

ngth  of  iloiiblo  trip  iritli  train ,..«.. miles     1.^74  1674 

ngth  of  double  trip  with  engine.... ».,..,. .milei     I  HI  4  Itilj 

^owo  trip,  avemge  triun ..  carrii^ges     12*8  11  "2 

%€>wn  Iripi  average  speed  running. .  .milea  per  hour     31  '4  23  '3 

>own  tnp,  number  of  stoppages,..,. .......No      8  8 

Up  trip,  average  tnun.,,. carriages    18-5  19*3 

Up  trip,  average  speed  running miles  per  hour    29 ' 4  27  '5 

Up  trip,  number  of  gtoppagee.... No      7  7 

Total  tionflumptjon  of  coke.... cwt.  16  18 

foul  conRumpuuQ  of  coal... ewt.       8  8J 

"      I  ootimunption  per  mile  of  train  ,.  Jb,  per  mile  17  'I  18  *6 

I  consumption  per  mile  of  engine ...  lb.  per  mile  1  (> '  7  18*2 

Fater  evaporated  per  lb.  of  fuel lb.       8-3  8*1 

LTerage  pressure  of  steam,  down  trip. .  Jb,  per  mile        ^,,  105 

ATcrag^preiMrareof  Bteam,  up  trip...  Jb.  pertiiite        ...  100 

Oreateat  pr&saiire  during  trijis  .,,,, lb.  per  mile        , , .  128 

'HS^^T^-'^."*.*^'".^'''^"!'*  I  «•-  p«r  mile       ...  82 

ATerage  preoture  in  up  trip  over  1 7  > 

milea,  riaing   1  in  250^   between  '  lb.  per  mile  122 

Biahopetoka  and  Baaingstoke ) 

The  action  of  th«  coal  and  coke  fire-boxes  is  as  follows; — The 


coal  fire-box  A  A,  figs.  1  and  2,  Pkte  XXIH.,  is  attached  to  the 
back  of  the  fire-box  B  B,  of  the  ordinarv^  locomotive  engine,  aa 
shown  in  the  plan,  fig.  2^  and  placed  partly  below  the  foot-plate, 
the  water-«pace  of  which  is  in  connection  with  that  of  the  coke 
fire-box  by  two  branch  pipes  OC,  at  bottom  and  two  at  top. 
The  flame  and  combustible  gasee  thrown  off  the  coal  fire  piM 
into  the  coke  fire-box  through  tubea  D  D,  inserted  into  the  inter- 
rening  water-epace;  and  to  promote  the  combnation  of  the  gaaea^ 
by  giving  more  time  for  better  admixture,  a  curved  fire-tile 
bridge  E,  forming  a  aort.  of  combustion-chamber,  is  placed  within 
the  coke  fire-box,  fronting  the  tubea  learling  from  the  coal  fire- 
box, thereby  checking  the  velocity  of  the  Same  in  ita  paaeage 
over  the  surface  of  the  coke  fire.  The  coal  fire-box  and  tne  ooie 
tire-box  are  provided  with  sejmrate  ash-boxea  and  dose-fitting 
dampers  F,  G,  whereby  the  ilraut/ht  to  each  can  be  regulated  with 
the  ifreateat  nicety,  and  indepeuJeut  of  each  other.  The  damper 
of  the  cctke  fire-box  F,  ib  generally  kept  nearly  closed,  and  ia 
only  opened  1§  inch  with  trains  of  20  to  24  carriages;  but  the 
dampr  of  the  coal  fire-box  G,  is  generaDy  kept  quite  open,  to 
admit  the  fttU  drauyht  of  the  blast,  by  which  meana,  the  c<-»al  fire 
being  excited  to  the  ntmot^t,  the  gases  and  flame  jmss  into  the 
coke  fire,  and  with  them  the  air  in  a  heated  Btate;  the  high  tem- 
perature of  the  coke  fire  is  maintained,  and  more  perfect 
combustion  is  the  result.  The  combustion  of  the  smoke  is 
completely  etfected,  the  smoke  being  scarcely  perceptible.  An 
imf>ortant  rinictical  advantage  is  gained  from  tne  circum- 
stance of  the  ordinary  e«}ke  fire-dtK>r  Iteing  kept  almoBt  con- 
stantly closed,  tlie  door  being  oj>ened  only  three  timas  to  put 
on  coke  during  the  whole  trip  of  7H  j  miles,  thus  preventing  the 
frequent  rush  of  cold  air  cooling  the  fire-bt>x  and  tubes,  and 
causing  a  liability  to  leakage:  in  the  prei^ent  case,  all  the  air 
entering  at  the  coal  fire-door,  becomes  highly  heated  before 
e*.*ming  in  cont-act  with  the  main  fire-box  and  tulxss. 

The  next  a  object  which  attracted  the  author's  attention  was, 
tlie  fact  that  all  the  water  i-equlred  for  the  supply  of  the  engme 
when  working  was  sent  cold  into  the  boiler,  and  to  obWate  this 
evil,  attempts  were  made  to  warm  the  water  in  the  tender  by 
8t«jini  fr<»m  the  boiler  before  the  engine  started  to  work,  but  this 
was  obtainefl  at  the  e^rpente  of  the  tuel,  and  waa  only  available  aa 
far  as  the  first  quantity  of  water  in  the  tender  would  supply  the 
engine.  The  next  supply  of  water  taken  into  tlie  tender  must  be 
used  cold,  because  the  engine  being  on  the  journey  could  not  afford 
to  part  with  steam  to  heat  the  water,  as  in  the  tirat  instance, 
liefore  starting.  The  great  evil  of  frequent  loss  of  time  in  travel- 
ling wa«  a  consequence  of  the  coM- water  system  of  working,  and 
so  much  was  this  felt,  that  when  an  engine  was  heavily  loaded 
and  taxed  to  her  utm(Mrt  mpahilUy^  tiud  having  to  ascend  a  long 
steep  gradient^  the  extra  lateaui  to  he  genenited  to  accompligh 
tbb  task  neoessitattid  an  extra  supiply  of  co/rf  water  to  be  pump«»<l 
into  the  boiler,  thun  checking  the  genei-atiou  of  steam,  reducing 
the  pressure  in  the  boiler,  and  crippling  the  engine.  Tiiis  c\il 
being  so  great,  the  autlior  attentively  reviewed  the  whole  action 
oi  the  enginci  with  a  view  to  improvement  as  well  as  eoc»noniy; 
seeing  that  nearly  the  whole  of  the  caloric  which  had  c<3dt  so 
much  wan  tiually  dismi*iwed  as  iiseleiis  at  the  chimney,  it  otTun^d 
iA*  him  that  part  of  such  caloric  might  be  intetxtspted  and  com- 
niunieatcd  to  the  cold  water  xised  for  supplying  the  boiler,  a 
source  of  heat  being  tlius  available. 

Various  apparatus  for  this  purpose  have  been  contrived  and 
put  in  oj>emtion,  one  of  which  is  that  attached  to  the  *Britiumia* 
engine.  It  consists  of  an  oblong  rectangnlar  chamber  HU, 
placed  in  the  «moke-box,  antl  cast  in  one  piece  with  the  exhaust- 
pipe,  Jind  com mimi eating  to  the  up]>er  part  of  the  ordinary  blast- 
pi]  ic;  thifi  chajiib<M"  is  filled  with  a  series  of  small  tubes  shown  in 
section  in  fig.  3,  fixed  in  tube-plates  at  each  end,  and  comumni- 
cating  with  inlet  ancl  outlet  chaml>ers  in  connection  with  the 
engini*,  pump,  and  boiler.  A  branch  pijie  1,  from  this  rectangular 
chamber  communicate**  with  an  outer  condenBing  apparatus  fixeil 
in  front  of  the  chimney^  consisting  of  three  upright  pipes  K  K  L, 
standing  on  a  cast-iron  foumhition,  showri  m  plan  in  fig.  4,  and 
connected  at  top  by  a  hollow  cap.  Two  of  these  pipes,  K  K,  are 
provided  with  jet«  or  injections  sujjplieil  by  the  cold-water  pumj>, 
which  draws  its  ."supply  direct  from  the  tender.  There  is  an 
overfiuw-pipe  M,  for  convening  the  water  after  it  is  heated  to  the 
hot-water  pump,  and  an  overfiow-pipe  N  N,  leading  t*^  the  tender 
to  convey  any  aurplua  water  which  may  not  be  taken  by  the  hot- 
water  pump.  The  third  upright  pipe  L,  is  provided  with  a  disc 
or  til  rot  tie- valve  O,  by  which  the  exhaust  steam  from  the  lower 
chamber  H  H,  can  be  admitted  into  the  condenser,     P  P,  is  an 
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*ir*pip^  inaerted  in  the  centre  of  the  orifiee  of  the  blaatrpipe,  with 
a  funnelH^liaiKiil  month  at  the  lower  end,  to  catch  the  air  and 
UHHist  the  hldat. 

The  actifJii  of  the  apparatus  is  aa  ff>llowg; — Wli<?n  the  engine  iB 
working,  the  exhitnnt  atejim  from  the  exhaiiat  steam -pi  pe^oefore 
it  r*?ii*.'hes  the  oritice  of  the  lilai»t^pij>e,  HIIh  the  Inwer  clmmber, 
formiug  a  ateimi  bnth  around  the  small  tiil>tvH  (through  which  the 
water  jia-^ea  into  the  boiler),  and  tlowa  upwards  into  the  outer 
coatleuser,  whei'e  it  is  conileni^ed  by  tlie  jeti*  frt>m  the  cold-water 
pump,  and  such  water,  tiigether  with  that  uhtaine*!  from  the  con- 
densed steam  falling  to  th«  l>ott^>m  of  the  tTondenser,  is  carne<l  off 
by  the  ovei*flow-]»ipfl  before  naineti  to  the  hot- water  pump,  which 
propels  it  tlirough  the  small  tnbes  in  the  lower  chamber;  and  aa 
the  water  pasj^eu  slowly  through  these  pii>es  on  its  way  to  the 
boiler,  it  aW>rbs  heat  from  the  conBtant  supply  of  steam  rushing 
to  the  condeni^er  to  be  drmdeiiHeii,  and  enters  the  bfiiler  at  a  very 
high  degi'ee  of  temperature,  and  ftiusing  little  or  no  check  to  the 
generation  of  ste^im  in  the  l>oiler,  thereby  maintaining^  the /«/f 
power  and  energ>^  of  the  engine.  The  avenige  preasure  in  the 
experiment  throughout  the  whr»ie  down  trip  waa  1051b,,  and 
100  lb.  in  the  up  trip;  the  total  fluctuation  in  pressure  during  the 
trip  being  very  limited. 

Tins  is  a  desideratum  of  no  small  value,  and  is  experienced 
especially  in  the  working  of  the  engine  between  Southampton 
and  London,  as  there  are  many  lottff  an<i  tiharp  gradients,  jmrticu- 
larly  that  between  BLnhtip^t^Fke  ami  Basingstoke,  the  gradient 
averaging  1  in  250  for  17  miles;  the  8<tnthampton,  Portsmonth, 
Gosp<jrt,  and  Salisbury  trains,  being  all  joined  at  Basingstoke, 
and  taken  in  one  train  to  I>t_>n<Jon,  which  generally  contains  from 
20  to  26  carriages.  The  advantages  of  me  improvements  just 
described  are  paiiicidarly  appirent  whilst  ascending  this  iong 
gnulient,  as  wiui  sliown  in  the  experiment  last  i-eferred  to,  in 
which  a  uniform  pressure  of  I  '10  lb,  per  scjuare  inch  was  main- 
tained up  this  incline  t>f  17  miles  1  in  2*>0»  with  a  load  of  21  car- 
riageji;  in  consequence  a  hi^fh  nit^  of  exjjansi<m  could  be  employed 
throughout,  the  steam  being  cut  off  at  finches  out  of  2 1 -inch 
Btrokej,  or  at  less  than  oiie-fcjurth  t^t  the  stroke  during  the  whule 
time, — an  important  S4^urce  of  ecnnriTuy. 

There  are  six  engines,  aiiapted  for  burning  coal  and  coke  npon 
this  principle,  working  on  the  London  and  Southampton  line  (the 
*Britaimia*  lieing  one  of  tliem),  whose  united  running  amounts  to 
100,360  miles,  and  theavemge  consumption  of  fuel,  coal  and  coke 
together,  has  been  15*6  per  mile,  the  *  Britannia'  having  mn 
13,000  miles  with  an  average  o^nsumption  of  fuel  of  17  lb.  per 
mile.  In  conclusion,  it  may  De  remarked,  that  in  no  one  instance 
have  any  of  these  engines  filled  in  autf  part  of  the  apparatus  con- 
nected with  these  improvements;  also  the  same  remark  applies 
to  the  fourteen  other  engines  (although  in  daily  use)  which  are 
furnished  with  the  heating  and  condensing  apparatus.  Should 
any  mishap  oocur,  the  enginenlriver  c;%n  cut  off  the  communica- 
tion fnjm  the  heating  a]iparatus  in  an  instant,  and  au|)ply  the 
boiler  and  work  the  engine  in  the  ordinary  way,  and  without 
stopping  the  traim 


ON  AS   APPLICATION  OF  THE  PROPERTIES  OF 

THE  WEDGE.* 

FRO  POSED  BT  M.  IflNOTI  O   FOU   iMrEOVi:!fa  TBB  METHODS  OF 
TRAySMrrriNG   MOTIOK    in    MACHIUERY^f 

By  H.  Hennesst,  M.R.LA.,  Librarian  to  Queen*s  College,  Cork 

Amoko  the  most  usual  methods  of  tnmnuiitting  motion  from 
one  part  of  a  m;idiine  to  another  are  tniins  of  wheels,  acting  on 
each  other  eitlier  by  friction  alone,  or  more  frequently  by  the 
contact  of  projecting  teeth  pLicetl  along  their  edges.  The  dis- 
atlvantages  of  both  of  the,se  methoils  have  been  so  long  recog- 
nised, that  it  woniil  Ije  alnir^st  superfluous  to  point  them  out;  and 
any  proposal  which  would  be  likely  to  remove  such  disadvantages 
must  be  regarded  with  considettible  interest.  In  onler  to  trans- 
mit force  by  a  train  of  wheels,  it  is  essential  that  their  surfaces 
tif  contact  should  adhei-e  with  a  foixje  greater  thiin  t!iat  required 
to  be  tiuaamitte*!,  Thia  adhesion  wOl  depend — 1st,  upon  the 
nature  of  their  mat^^rials;  2nd,  the  form  of  their  surf^vces  of  con^ 
tact;  and  3rd,  the  pre^^iure  at  these  surfaces.      The  second  of 

*  FftMS  tbe  '  Jooniftl  of  lAdttatrul  Plt^iMt^*  No.  V. 

t  TIao  rifW*  of  H  Hinoeto  wore  flrafc  pmblkhed  la  tUlkn,  «t  Turio,  aad  &ttnctad 
A  fnal  d«il  of  «lt««lioo  kit  jmt  on  tiko  Ctetineiit,  luiritLg  b«eii  eiAmLicd  or  ootiood 
la  ttrnml  wdeomr.  joitniAU,  and  hatiiiff  been  cumIo  th«  tublocl  of  «  report  to  tbs 


these  conditions  is  that  to  which  the  improremeiit  proposes  I  !fy 
M.  Minoito  refers.  He  proposed  that  the  etlgm  of  e\  rv 
alternate  wheel  in  a  train  of  geering  should  be  indented  will*  v 
groove  of  trapezoidal  section,  the  otJier  wheels  having  each  a 
corresponding  truncated  wedge -like  projecting  rim.  The  pro- 
jjerties  of  the  wedge  immediately  explain  the  object  of  such  an 
arrangement.  The  jKJwer  applied  at  the  head  of  a  wedge,  or 
that  Hide  of  it  opposite  the  vertex^  is  to  the  resistanoes  opposed 
by  its  lateral  faces  as  the  area  of  the  head  to  the  area  of  the  faces; 
consequently,  in  an  isosceles  we^lge  with  rectangular  faces,  if 
t,  represent  the  angle  at  the  vertex,  p  the  pressure  at  the  head, 
P  the  pi-essure  at  one  of  its  faces,  we  have 

p  =  2  P  sin.  i;  or  P  ^  4  /»  cosec  t. 
Therefore,  by  diminishing  the  angle  at  the  vertex  we  hn  -  v 
meiuis  for  indefinitely  augmenting  the  pressure  exercii*ed  > 
faces  of  the  wedge.  These  results  are  evidently  unaltereii  it  \be 
wedge  is  truncated;  consequently,  the  adhesion  at  the  surfiiees  of 
contact  in  such  wheels  as  those  described,  may  be  made  v^ery 
great  without  augmenting  the  actual  pressure  between  them,  but 
simply  by  tliminishing  the  inclinations  of  the  surfaces  of  the 
truncated  wedge  in  one,  and  of  the  groove  in  the  other. 

As  the  nature  of  the  materials  used  in  machinery  must  influr 
once  the  adhesion  at  the  surfaces  of  contact,  muiG  experimental 
illustrations  of  the  resistance  produced  by  the  application  of  tbe 
we<lge  would  be  useful.  Frrim  experiments  made  by  AL  Minotto 
on  the  motion  of  wetlges  of  different  angles  and  substances  throngh 
groi^ves  similarly  vaiyuig  in  their  angles  and  the  substances  of 
which  they  were  matle,  he  has  dniwn  up  a  table  of  results,  a  few 
of  which  will  serve  to  illustrate  the  point  in  question.  A  wedfft 
of  cast-iron  with  an  angle  of  30%  mo  viug  in  a  cast-iron  groove  wiui 
the  pressure  or  weight  5,  proiluced  the  resistance  3*75.  A  wedffe 
of  the  same  substance  with  an  angle  of  2t)°,  and  carrying  ths 
same  weight,  produced  the  resistanoe  5"06.  Ajiother  wedge  with 
an  angle  of  10"*,  and  in  all  other  respects  simUar  to  the  last,  t^n^- 
duoed  the  reaistauoe  9'53.  A  wedge  of  brass,  shaped  as  the  last, 
and  carrying  the  s^'imn  weight,  produced  the  resistauce  10'6(>. 

These  experiments  fully  conlirm  the  principle  on  which  the 
wedge  is  to  be  applied  in  machinery.  The  nature  of  the  new 
system  of  geering  is  best  understocd  by  comparing  it  with  a 
system  of  friction  wheeK  «^<3h  as  are  sometimes  used  for  the 
transmission  of  motion.  Let  us  suppose  two  such  wheeU  in  the 
same  plane^  touching  at  their  convex  edgea»  Tliey  ai^  in  contact 
only  on  a  line  equal  to  their  common  thickness,  and  would  slide 
over  each  other  without  any  resistance,  if  their  surfiioes  wrre 
totally  free  from  friction.  In  oilier  that  they  should  be  capable 
of  transmitting  ft>i'ce,  their  sui-faces  must  not  only  possess  a  cer- 
tain degree  of  friction^  but  also  must  ailhere  u-ith  a  normal 
pressni^,  the  direction  of  wliich  necessarily  passes  thixjugh  their 
oenti'es,  thus  throwing  a  conniderable  pressure  upon  their  axes 
and  gudgeons.  This  pressure  is  evidently  diminished  in  a 
system  oi  wedge  and  groove  wheels,  for  the  entii-e  pressure  at 
the  surfaces  of  contact  may  be  dec^imposed  into  two— one  per^ 
pendicular  to  the  axes,  the  other  parallel  to  the  axes.  When  the 
angle  of  the  wetlge  is  small,  the  former  nuist  be  oonsidexii>)ly  less 
than  the  latter.  Thus  it  appears  that  in  the  wedge  system  a 
part  of  the  injurious  pressure  on  the  axes  is  not  only  remove*! 
but  utilised.  A  seidea  of  experiments  have  been  made  by  M. 
ilinotto  on  the  friction  and  adhesion  at  the  edges  of  wt^dge  and 
grtwve  wheels  of  diffei'ent  dimensions  and  materials,  a  few  of  the 
priucij>al  results  of  which  ai-e  aiii>ended  in  the  folloi^'ing  table. 
The  pressures  are  given  in  kilogrammes,  but  the  results  sr9 
precisely  the  Sfime  if  we  suppose  them  changed  to  any  other 
units  of  weight: — 

Tnattat  of  TUtio  at  B«klo  «f 

CoDdlUcMu  of  Esperishe&t.     one  wheel  oa  Um  Frictiua  «l  edff*  Ad^enMt  «0 
other.  to  the  Tttmm     the  KtMUiS 

AnffU  of  80%  irtm  on  iron — 

Both  whetilB  large 14*435  0*0237  0'440 

Sm*li  grooved  wheel  with  {      g^.^g^  ^^^^^^  ^^^^ 

large  wedge  wheel ( 

Ditto 47*514  0-220  0  59e 

Smdl  wedge  wheel  wHth  {      ^^.g^y  ^.^^SS  - 

large  gnwjved  wheel  ...  J 

Ditto    ,     96-257  00174  — 

Angle  of  20%  iron  on  iron--' 

Both  wheel*  large  ...........     20"3&0  0  0140  0720 

Both  wheels  smaU 40*000  0*0293  0*806 

X^'^^Sf'^^eT*!      "m  00185  0-758 

From  these  experiments  it  appears  that  the  Action  is  grtfttcr 
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with  amali  wheek  than  with  large,  and  that  it  slightly  climiniBhea 
m  t^roportaon  to  the  increase  of  pressure*  It  deserves  to  be 
ftmArke^i,  that  in  combinAtiun  of  two  wheels,  one  hvrge  and  the 
~'*^  Br  Bmall,  the  frictioa  is  less  when  the  greater  one  is  grooved 
i  Iha  sinall  one  wedged  than  in  the  opposite  case.  From  a 
mean  of  all  the  experiments,  the  adhesion  with  an  angle  of  30^ 
for  the  wedge  is  0*529  of  the  pressure,  and  for  an  angle  of 
2u^  0  772. 

Further  experiments  were  made  to  ascertain  the  commrative 
frit'tion  of  two  plane  surfaces  and  two  surfaces  shapeti  in  the 
wetig^  form,  the  renult^  of  which  confirm  those  previously  made, 
ftmi  the  ratio  of  the  frietiona  of  the  two  kiiuk  of  surfaces  under- 
went scarcely  any  change  by  vfirWng  the  charge  or  oreiwure — a 
result  which  does  not  ae^m  to  have  been  noticed  by  M.  Minotto 
himself 

To  compare  the  friction  produced  by  the  proposed  method  of 
geering  with  that  of  ordinary  toothed  wheels,  M-  Minotto  has 
used  the  expression: — 

^  m       ml 

y  being  the  coefficient  of  friction  for  the  substance  ct^mposing  the 

teeth;  R  the  force  exercised  by  the  wheeb  on  each  other;  t  the 

mtio  of  the  diameter  to  the  circumferenoe;  m  and  m  the  number 

of  teeth  in  each  wheel  respectively.     He  gives  an  example  of  two 

'^rhe^^U  of  aust-iron^  one  of  ten,  the  other  (»f  twenty  teeth,  trans- 

*lllitting  an  effort  say  of  3(X)  lb.;  here/=:  0*153^  and  consequently 

th"?  friction  of  the  teeth  is  21*45  lb.     Two  wheels  i>n  tlie  wedge 

Bv  :«t«*zu,  having  to  transmit  the  same  force,  would  undergo  an 

ainount  of  friction  mni^m^  by  d'OBl  lb.»  or  leas  than  half  the 

— ^Ction  with  the  system   of  teeth.     Calculation   would   partly 

^^^pjlggeat  the  a/^lvauOiges  of  making  tlie  angle  of  tlie  weilge  smail, 

^^^fct  only  to  augment  a«lhesiou,  but  also  to  diminiah  tlie  pi^sstire 

^^liiid  consequent  friction  on  the  axles. 

Althouarh  this  new  a^'^t^m  of  geering  possesaes  great  simplicity 
Ti^  -'tber  importiint  advantagsA,  it  has  to  con  ten  J  with 

»  iH^al  dilhcultiej*.     It  is  essential  that  the  e<lgf^s  of  the 

\sh,-iLi  Hhuidd  be  continually  pressetl  against  each  other — a  con- 
dition which  becomes  leas  and  leas  possible  as  they  wear  away 
— and  some  o^ntrivances  are  reqnireil  Uy  couj|>cnHate  for  the 
gnwiu;ii  diminution  of  ni'eaaure.  It  ia  proposed  that  the  gudgeons 
of  one  of  the  wheels  tdjcjuld  be  maile  moveable,  and  capable  of 
Ix^iiig  screwed  tf>w;ird3  the  axle  of  the  other,  or  tti  have  the 
gn»»>vetl  wheel  comiist  of  two  discs,  separated  by  a  thinl  capable 
t»f  moi"e  or  leas  compression,  so  that  the  two  othei-s  e<>uld  be 
br»>ught  tj»gt?ther  by  screws  as  often  as  the  wearing  of  the  grt>ove 
would  re<]tiiiv.  T!it*  inventor  also  proposes  in  such  cjisea  aa 
pr^^ut  a  gi^eat  likelihood  of  wear  on  tbt3  faces  of  wedge  antl 
grouve,  from  the  nature  of  the  resistances  to  overcome — high 
velocity  of  motion  and  am  alines  of  angle — that  tliis  effect  coidd 
be  obviated  by  indenting'-  the  edges  of  the  wheels  with  two  or 
more  grooves  and  cc>rrcsiKmdiug  wedge-ahape<l  prtjjections.  He 
eoDcludes  that  the  most  suitable  material  for  such  wheels  is  cast- 
inm,  next  wronght-iroii,  or  one  wheel  of  brass  and  the  other  of 
caat-iron.  He  a<:*knowlalges  tlmt  the  system  appears  at  present 
inapplicable  to  bevel  wheels  for  the  transmission  of  motion 
obUquely» 

Wheels  on  the  wedge -and-groove  principle  have  undoubte<ily 
the  aiivantaee  of  *being  easily  C4:«nstructed,  of  being  free  from  jars 
ajiii  shocks,  I»v  which  so  much  via  mm  is  lost  in  ordinary  arrange- 
T^,*.r  Til  -, ,i.}  Qf  lieing  capable  of  eaay  engagement  or  disengage- 
1  \^g  mpid  motion.     But  yet  much  of  the  simplieity  of 

ti-  -,^  .i  is  k*at  by  the  necessity  of  contrivances,  such  aa  have 
been  mentioued,  for  the  preservation  of  continuous  pressure 
lietween  the  wheek  at  their  edges.  One  important  application 
"will  immi'diat^^ly  surest  itself,  as  it  did  to  us  long  l>efore  seeing 
the  remarks  of  M.  Minotto,  or  the  confirmatory  observations  of 
M,  PoiJi^Iet  in  his  report  to  the  Institute  of  France — namely, 
the  hanlagt?  of  railway  trains  up  *^t<*ep  gradients.  It  is  evident 
that  thin  could  be  easily  effecteil  if  the  locomotive  were  provided 
with  a  wedgetl  di'iving-wheel,  placed  centrally,  which  coultl  run 
in  a  grooved  rail  extending  the  whole  length  of  the  gnulient. 
This  application  would  hrive  the  ad^^'tnbvge  of  not  requiring  any 
©<  for  pre-^sing  the  wedge  int<3  the  groove,  aa  the  weight 

'1  fQutive  would  do  84»  most  effectively,  even  for  larse 

aii^;ir^  xyv  i Ue  wedgo.  iSiniilar  rails  laid  down  near  stations  would 
furnish  a  mi?thod  tor  st^>pping  the  tiTiin  pi'tjb^bly  sui.if'rior  to  the 
break  now  in  use,  An^^ther  important  appli^itiou  is  that  of 
clir€\itly  tnuisiaitting  a  natatory  mutiuu  to  th^^  gre^it  axleik  of  screw 


steam-ships,  the  screws  of  which  should  revolve  with  consider* 
able  rapidity  in  order  to  jiroduce  a  sufficient  reaction  on  the 
exterior  fluid*  Quick  motion  might  also  l>e  given  t<i  the  driving- 
wheels  of  locomotives,  without  a  rapid  motion  of  the  pistons,  by 
the  intermetiium  of  some  wheels  on  tliis  system  between  the 
cnmka  and  dji\4ng- wheels.  The  smoothness  and  equability  of 
motion  which  ought  to  accomj^Kony  all  the  movements  of  properly 
constructed  wheels  on  the  wedge  system,  suggest  to  us  the 
importance  of  its  application  to  docks  mid  chronometers,  and  to 
such  astronomical  and  physical  instnuuents  as  have  hitherto 
been  mi>ved  by  the  aid  of  toothed  wheels  tir  rack  work.  For 
such  apj^li cations  the  angle  of  the  wedge  should  be  small,  and 
every  pi^ecaution  taken  tti  inam'e  such  an  amoimt  of  adherence  aa 
would  prevent  any  possibility  of  slipping.  The  facility  of  tum- 
ing  such  wheels  is  »o  great,  and  so  much  is  to  be  reasonably 
exf>ecteil  from  their  use,  that  we  hope  practical  engineers  and 
millwrights  will  soun  bring  the  system  to  a  final  and  complete 
test  of  Its  merits. 


ON  THE  STRENGTH  OF  LOCOMOTIVE  BOILEHS, 

ANH  THK 

CAUSES  WHICH   LEAD  TO  EXPLOSION* 
By  WiLUAM   FAiRBAmK,  F.R.8. 

A  DiPTERKNci  of  Opinion  Imving  arii*en  Iwtween  &  gentlemiai 
high  in  authority  and  Mr.  Fairbuirn,  couterning  the  causes  of  an 
accident  which  tCKtk  iilae^  tlinjugh  the  explosion  of  a  looonn>tive 
eiigiue  at  Manchester,  on  tlie  eastern  division  of  tlie  London  and 
N*»rth-West4:rn  Railway,  a  series  uf  experiments  was  instituted  by 
Mr.  Fairbaim,  not  for  the  purj>ose  of  confuting  the  arguments  of 
others  or  ct^niinning  his  own,  but  to  determine  the  real  causes  of 
the  exph>sion,  find  to  register  tlie  *jl»serve<i  facts  for  our  future 
guidance  in  guarijing  against  aueli  fe:irftd  catAstropheii. 

After  a  carefvd  examination  of  the  biiler  a  few  hours  anbse- 
queut  to  the  exph>sion,  one  side  of  the  fire-box  was  foimd  com- 
pletely severed  iffinx  the  body  of  the  Ixtiler,  the  interior  copjier 
Im»x  forced  iuwanlx  ujmjh  the  furnfice:  and  ^^nth  the  exeeption  of 
the  cylindrieal  shell  which  covei-a  the  tul»es,  the  whole  of  Uie 
engine  was  a  complete  wi'eck. 

Mr.  Ramsbott*3m,  the  Ijocomotive  Superintendent,  in  his  Report 
to  the  Directors,  states  that  **the  engiJie  in  question  was  miuie  by 
Mes8i«,  Sharp,  Roberts  and  (!'<».  in  the  yetir  184<>,  has  l»een 
worked  at  a  pi'essnre  of  60  ib.  ]»er  sqit'kre  inch,  and  has  run  in  all 
a  vli^tfince  of  I04,7'i3  miles,  a  great  iMirt  of  which  has  been  either 
entirely  without  loa^l,  or  ne-tuiy  so.  As  the  cylinders  are  only 
13  inch  difuneter,  it  has  been  for  some  time  too  light  to  work 
any  of  our  trains*  and  has  iheivfore  been  chiefly  employed  sintie 
1849  in  piloting  the  ti-alns  through  Stand  edge  tunnel,  along  with 
another  engine  of  the  sfirae  size,  which  is  now  at  work. 

**Tlie  tire-box  was  t>rigimdly  ^^.-^-inch  thick,  and  is  now  a  little 
over  /jpinch;  and  from  its  excellent  condition,  might  well  be 
supposed  (iis  indeed  it  wa^  by  Mr.  Sliarp,  of  the  linn  of  Sharp 
Brothers  and  Ci>.,  who  inspecUxl  it  a  few  diiys  after  tlie  :u.^cident) 
to  have  been  reeentlv  put  in  new.  It  is  jierfoctly  free  fi-om  flaw 
or  patch,  and  would  certainly  have  run  y.t  least  l<Kl,iKH)  miles. 
The  jiame  iwwy  alfw  be  said  with  respct^t  to  the  outer  shell,  which 
is  nearly  of  the  original  thickness,  Tlie  engine  had  lieeu  in  the 
rejjairing  shop  the  three  moiUhs  previous  t«i  the  accident;  and 
the  iron  fire-box  stays,  about  which  so  much  lia^i  l>eeu  said,  were 
te,Hteil  by  the  hammer  in  the  uamd  wav,  and  weit*  considercii, 
boUi  by  the  workmen  and  the  foreman,  Whe^itley,  to  be  all  sound. 
When  originidly  made,  they  were  |«ths  in  diametej*,  and  were 
equal  to  a  strain  of  at  least  t^n  times  the  force  they  hinl  Ui  sustain. 
With  tlie  exception  of  one  stay,  which  was  on  the  top  rnw,  the 
one  most  reduced  fnjni  oxitlation  was  half-inch  diameter;  and 
suppoKing  the  hohl  on  the  copper  box  to  have  been  ^ood,  it  was 
capable  of  I'esisti ng  a  strain  ot  rather  moi-e  than  6|  times  the 
working  presanre-,  equal,  SJiy,  tt»  31KJ  lb.  per  square  inch,  'llie 
only  point  therefore  which  could  admit  of  ilf<abt  as  to  the  .safety 
of  the  lx>iler,  was  with  i^eapect  to  the  hold  which  the  stays  might 
have  in  the  coptier  box;  but  it  appeal's,  from  experiments  since 
made,  and  which  hiive  been  rej>eateil  by  Mr.  Fairbairn,  that  from 
the  ftiix-e  requii"e<.l  t-o  pull  some  of  the  old  stays  out  of  a  copj>er 
jilate  similar  to  the  tire-box,  iut*  which  tiiey  fiad  Wn  screwed 
by  the  old  thr&id^  on/y,  and  imi  rweted^  the  boiler  coiUd  not  huve 

*  Eitnvrkvl.  br  pomiiMinn*  frmo  !!k»  foiThcomhuf  Vojiuuo  of  ih/e  *Xi»ii^'-imiai*  uf 
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burst  \md&  a  pressure  of  less  than  3001b.  per  square  mok  One 
ot  tlie  old  stAVB,  whicli  had  had  the  thread  {larLmlly  damaged 
fiTom  being  ripped  out  of  the  copper  box  by  the  explosion,  was 
I  screwed  by  hand  into  a  cop j>er  plate,  by  the  old  thread,  to  a  depth 
'  equal  to  the  thicknesa  of  the  fire-box  plate,  but  not  riveted,  and 
it  required  a  dead  weight  of  82041b*  to  pull  it  out;  and  as  each 
stay  has  to  support  a  surface  of  5  inchej*  X  5f  inchea,  say  27 
§4{uare  inchea  oidy,  it  follows  that  a  pressure  of  8204  -=-  27  ^ 
;i03'85lb.  per  sqiian?  inch  would  have  been  ret]uired  to  atrip 
it.  Another  stay,  which  had  not  been  8tripj>ed  by  the  explosion, 
but^which  was  screwed  out  of  the  old  box,  waa  BimiJarly  treated, 
and  required  a  force  of  9184  lb.  to  strip  it,  equal  to  340  lb.  per 
square  inch/* 

Since  the  experiments  her©  referred  to  were  made,  Mr  Fair- 
baim  lia«  repeated  them  with  great  care;  and  taking  into  account 
the  tensile  stren^JJi  of  the  stays — in  their  corroded  state— of  the 
side  of  the  fire-l^x,  which  to  appearance  was  the  tirst  to  eive 
way,  shows  that  a  fon.^  of  380  lb.  upon  the  square  inch  would  l^e 
required  to  effect  hipture;  and  the  results  of  the  experiments  ou 
the  resistance  of  stays  screwed  into  the  copper  hre-box  fully 
confirm  those  already  made  by  Mr.  Ramsbottom.  Assuming 
therefore  that  the  ends  of  the  screws  were  riveted,  and  sound  in 
other  respects,  we  may  reasonably  conclude  that  a  strain  not  le4ga 
than  4^  to  500  lb.  upon  the  squaie  inch  would  be  require<l  to 
strip  the  screws,  or  tear  the  stays  themselves  asunder.  These 
iaeta  are  founded  upon  the  experiment  of  tlie  resisting  powers  of 
the  iron  stay  screwed  into  a  portion  of  the  copper  cut  out  of  the 
mptnred  &ns-box,  and  another  experiment  of  a  similar  stay  first 
screwed  and  then  riveted^  as  shown  in  the  annexed  engraving. 

The  stay  marked  A,  j-inch  in  diameter,  in  the  first  experiment 
required  a  force  of  18,260  lb.  =:  8'1 
tons  to  strip  the  screw,  and  draw  it 
out  of  the  copper  J  and  the  stay  B, 
of  exactly  the  same  dimenftions,  but 
riveted  over  the  end,  required  a  force 
of  24,140  lb.  =  10-7  tc/us  before   it 
was  dislodged.    Taking  therefore  the  ^ 
mean  of  those  experiments,  including 
those  of  Mr»  Ramsbottom,  aud  we 
arrive  at  the  results  gi^'en  above, — 
namely,  a  resisting  p<:^we^  of  785  lb. 
on  the  square  inch,  to  burst  or  pro* 
duce  fitbcture  in  the  stays  and  side  of  . 
the  fire-box. 

In  locomotive  engines  of  more 
recent  construction,  where  the  stays 
are  thicker  and  formed  into  sc^uares 
of  4  to  4^  inches,  the  resisting 
powera  will  pnjbably  be  increased 
to  HfiO  or  900  lb.  on  the  square  inch,  that  is,  seven  or  eight  times 
the  working  pressure. 

On  a  earful  examination  of  tiie  fire-box  and  every  other  part 
of  the  boiler,  it  was  found  that  the  stays  and  copper  were  perfect, 
and  that  they  were  able  to  sustain  a  pressure  much  exceeding 
S07  lb,  upon  the  square  inch,  as  given  in  the  following  table. 

In  these  experiuienU?,  the  t^-ip  of  the  fire-box  Bank  a  little, 
<rwing  to  the  breakage  of  a  bolt  of  one  of  the  cniss-bars;  but  the 
fire-box  stays  were  ouite  perfect,  and  to  every  appearance  would 
have  sustained  nearly  *loub1e  that  pr^siu^.  If  the  fire-box  stays 
had  been  new  and  the  top  well-staye«l,  it  is  more  than  pr*>bable 
that  a  force  from  8(X)  to  900  lb.  on  the  square  inch  would  have 
been  required  to  cause  nipt u  re. 

As  much  stress  has  been  laid  upon  the  weakness  of  the  stays 
which  unites  the  flat  surface  of  the  boiler  to  the  sides  of  the  fire- 
box, the  following  exr)eriments  clearly  indicate  that  the  fire-box 
stays  are  not  the  weakest  parts  of  a  locomotive  boiler,  aud  that 
we  have  more  to  fear  from  the  top  of  the  furnace,  which  under 
severe  pressure  is  almost  invariably  the  first  to  give  way.  Great 
care  should  therefore  be  observed  in  tlie  construction  of  this  part, 
a«  the  crosa-beams  should  not  only  be  strong,  but  the  bolts  by 
whicli  the  crown  of  the  fire-box  is  suspended  should  also  be  of 
equal  strength,  in  order  that  no  discrepancy  should  exist,  and 
tliai  all  the  parts  shauld  be  pr^^portioned  to  a  resisting  force  of  at 
least  GOO  lb,  on  the  square  inch. 

Finding  the  knowle<lge  with  regard  to  the  power  of  resistance 
of  hxsomotivo  b'jileri*  to  strain  exceedingly  imperfect,  Mr.  Fair- 
bairn  availed  him*?lf  of  the  present  opportunity,  to  determine  by 
actual  experiment  the  laws  on  which  these  powers  are  founded; 
md  for  this  purpose  the  Birectors  of  the  London  and  North- 


Fio.  1, 


^^tigbtfl  per  tiq.  Inch 

Number  of  poond 

upon  the  valTfl. 

ODBCftJe. 

.„       35-0  > 

...       50-0 

...       57*5 

...       660 

...      72-5 

...      80*0 

8       Z 

...      87-5 

84     ... 

...      96*0 

9        ... 

...     10*2-5 

0i     ... 

...     1100* 

10       ... 

...     117-6 

10|     ... 

...     125 'if 

Western  Xtailway  Company  placed  in  his  hands  an  engine  of  the 
same  age,  constructed  by  the  same  makers,  and  in  every  resifieet 
a  fac-simile  of  that  which  exploded.  This  engine  wae  mtbjecHed 
to  hydraulic  pressure  as  follows". — 

Ejrperiment  nmde  May  4^A,  1853,  to  d^ermine  the  RenHing  Pmtfn 
of  the  Fire-bos  and  Exterior  Shell  of  JSTo.  2  Engine  on  the  Bo^t- 
em  Divifioti  of  the  London  and  North-We*tem  Railtray, 
In  this  experiment,  the  boiler  was  furnished  with  a  valve, 

1  inch  area,  and  a  lever  of  suitable  dimensions.    This  lever,  15 : 1. 

gave  as  the  weight  up>u  the  valve  35  lb.  and  baring  suspeoded 

the  scale,  which   inutoated  witli  Uie  lever  50  lb.,  the  followilig 

resuJts  were  obtained: — 

Tabli  I. 

Number  of  potmda     Wtigbta  per  m\.  Inch     Number  of  poundB     Weight*  per  f 

u^wa  tli«  n 

...  132*5 

...  140*0  • 

...  li?*S 

...  IWa. 

...  162*51 

...  1700^ 

...  1775 

...  1850 

...  iv2*5i 

...  200*5^ 

..,  207-5 « 

^  Hiij  engine  was  the  raiae  age,  and  had  run  About  the  ssme  nombsr  i 
miles  as  the  exploded  engine.    Tbe  fire-box  waa  oonsiderabfty  mnk  c 
buLgerl,  %n<i  tho  riveU  as  well  aa  thts  stays  much  weaketiied.     Tbe  ' 
engine  hoA  Ixien  at  work  shice  1S40. 

*  With  this  pressure  a  leakage  was  observed  at  some  of  the  joints, 

*  Leakage  increased. 
^  Leakage  still  iacreamng. 

*  With  this  presffime  one  of  the  bolts  of  the  crost-bar  over  the  fire-l 

broke,  which  caused  the  ecxperimeut  to  be  discontinued,  as  the  lei 
age  waa  greater  than  the  force  pump  could  supply. 

From  the  above^  it  is  evident  that  the  boiler  which  led  to  thieae 
experiments  could  not  have  burst  under  a  pressure  of  less  than 
300  to  350  lb.  ujion  the  squiire  inch^  as  the  milure  of  a  single  bolt 
in  one  of  the  cross-bearers  above  the  fire-box,  under  a  preesnre  of 
2(V7  lb.  on  the  square  inch,  was  not  the  measure  of  its  atrenirtli, 
but  one  of  those  accidental  circimistAQces  which  is  calctilated  to 
weaken^  but  not  absolutely  destroy  its  ultimate  powers  of  resist^ 
ance.  Tliis  conclusion  was  arrived  at  from  the  fiiet  of  finding  the 
npr)er  jmrt  of  the  fi.re-box  in  every  resjiect  perfect.  Ailer  tli« 
removal  of  the  pressure  of  207  lb.  on  the  square  inch,  and  eom- 
paring  these  experiments  with  the  appearance  of  the  crown  -  «f 
tlie  ruptured  fire-lxjx,  Mr.  Fairbairn  is  oontirmed  in  the  opini'  >a 
that  steam  of  high  elastic  force  must  have  been  present  to  cause 
the  disastrous  explosion  which  eventually  occurred. 

Again  referring  to  the  Beport»  Mr.  Ramsbottom  statee,— 
''That  it  has  been  objected  that  the  steam  could  not  hare  been 
raise*  1  from  BO  lb.  per  square  inch,  the  pressure  at  which  the 
8afety-\Tilve  was  bloiving  off  l^efore  being  screwed  down^  to  the 
pressure  stated  by  M>.  Fairbairn,  in  twenty-five  minutest  but 
although  I  do  not  go  all  the  way  with  Mr.  Fairbairn  as  to  the 
strength  of  the  Ixtiler^  I  find,  from  experiments  made  upon  a 
biiiler  of  somewhat  similar  dimensions^  and  placed  as  nearly  as 
possible  under  the  same  circumstances,  that  the  steam  was  nuaed 
from  30  lb.  per  square  inch  to  SO  lb.  as  shown  by  Boondon'm 
steam-gauge  aocoraing  to  the  following  scde,  namely, — 
h  m  i 
Safety-valve  screwed  down 
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These  experiments,  although  perfectly  satisfiictory  as 
the  time  requii-ed  to  raise  the  steam  (under  ordinani.'^  eircutnstaitcea 
of  the  engine,  sUmding  with  the  fire  Ughted,  and  the  usual  quan- 
tity of  eoke  in  the  fiirnaoe)  from  30  up  to  BO  lb.  on  the  square 
inch — it  was  nevertheless  considered  desirable  to  repeat  them 
throi^h  a  still  higher  scale  of  pressure  and  temperature,  and  to 
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f  not  only  the  txact  time,  hnt  the  ratio  of  increaee,  and 
»  Oorreepondiug  tempetatura  of  the  steam  in  the  boiler  aa  the 
■Hure  ppogresMvely  increased.    For  theae  object*,  two  deli- 
ateiy  oooAtmcied  thermometeri  were  |irepared  07  Dalgetti,  and 
KYXDg  adjuiited  Bourdon's   preeeure-gauge  by  a  ooire^nding 
of  mercury^  and  an  engine  having  been  placed  at  Mr. 
Lm'a  dispoealf  the  following  reeulta  were  obtamed:-^ 

JSMrimeni  made  Map  7M,  18i^,  to  determine  the  rate  qflncrmteed 
Ftumrt,  T^npemiure  qf  Steam,  S^e,  in  a  Loc&mdiw  Engine 
mitk,  tie  Safetif-i}ali>e  »ereu>ed  dawn  and  the  Fire  under  the  Bmier^ 

TAHH.R  II. 
Thm*  TrjuMMBTji         Toupetatvm^     TampMilniy       MaiaTiMpm- 

ru  1175  ......  248  ....  2d  24300 

2-45  14-15     247  ......  2464  24675 

2*4«  16S5  ......  361  251  ,..  ,.  251*00 

2*47  ......     1S>*25     255i  255  255'25 

2-45  .....     22'S5  ....  2fi0  ......  25H  ......  25975 

2'4»  2575     264  264  26400 

2-50  28"95     2681  aeSJ  26837 

2*51  32^5     273 273  273-00 

2-52  ......  3575  277  ......  277 277*00 

2-53  ZU'9S  ......  282  283  ......  28200 

2^54  44-25  ......  286t  ......  286J  286*37 

2*55  ......  48-35  291  291 291-00 

2-56  6275  ......  2^5^  ,  „  .  2»5l 295-37 

2-57  5775     , 300  ......  800  80000 

tW  6875      804i  804}  ......  804*25 

t'6$ 68*95     aosi  ......  80« 80876 

800  7475     813  ......  818  813*00 

3  01  80*35 818  ......  817*  817*75 

jr*02  87*25  ......  822  822  32200 

8*03  98-95  ......  826}  836 32612 

8*04  ......  10115     831  881  33100 

8*05  ......  10875  ..  .  ,  8354  --- -  ^^i  «85*5i 

8*0«  111  75                 _-  _  _> 

*  HiU  63cp«rimeiit  was  lost,  the  th«nncMEneteiii  not  indicattng  a  higher 
tenpcfatuTQ. 

Let  ua  now  endeavour  from  thia  table  to  discover  the  law 

espreasing  the  relation  bet^^een  the  time  and  pressure,  or  between 

k  the  time  and  temperature.^    The  observaticina  being  made  at 

*  intervals  of  one  minute  of  time,  and  the  furnace  bein^  main* 

»  tained   at  the  same   intensity,   it  may  be  presumed  that  the 

.  ouantity  of  heat  cummuuicated  to  the  water  was  uniform,  or  that 

^  there  were  equid  quimtitieif  of  absolute  heat  commuoicated  to  the 

boiler  in  e<|UAl  times.     The  column  of  preiwurea  gives  the  suc- 

oesvive  augmentations  of  preaanre  at  equal  intervals^  and  the 

ooliuiin  of  temperature  gives  the  oorreaponding  augmentations  of 

heat  ae  indicated  by  the  thermometer.    The  eolnmn  of  pressures 

allows  that  tlie   increments  of  pressure,  in  equal   intervals  of 

time,  increaae  with  the  temj)erature;  thus  at  or  near  260'^  the 

avmge  increment  of  pressure  is  at  the  rate  of  3*1  lb.  per  minute; 

wfL  Off  near  2^2^  it  is  5-4  lb.  per  minut«;  at  or  near  326%  it  ts  7*1  lb. 

per  minute.    Mr.  RamBbottom^s  table  of  experiments  indicates 

a  similar  result;  thus  at  or  near  268^  the  average  Lncremeot  of 

praBim  is  at  the  rate  of  4  lb.,  whereas  at  or  near  304°  it  is  at  the 

l«te  of  5  lb.  per  minute.     The  law,  Uierefore,  expressing  the 

relation  of   time  and  presisiu^)    does  not  appear   to  admit  of 

■aauming  a  simple  form.     But  the  case  is  ditferent  with  respect 

to  the  law  expressing  the   relation   of  time  and   temj^>erature. 

Thns   if  T  =  teu»t)erature   iu   degrees,   and   t  =  the   time   in 

minutes  at  whioh  tnia  temperature  ts  observed,  estimated  &om 

ihe  oommeucement  of  the  experiments^  tlien 

T  ^  ax  t  +  b .,.(!} 

will  give  the  relation  between  T  and  t  with  ffreat  precision  where 
a  and  5  are  oonstaDts^  whose  values^  derived  from  these  experi' 
nuenta,  are  a  =  444  and  b  —  —  4M«5. 

Foe  example,  let  t  =  166,  then  T  =  4  44  X  166  —  48«  =  251% 
iHiioh  exactly  correspf>nds  with  the  tabular  value.  Again,  let 
I  =  180,then  T  ^  4*44  X  180  —  4«6  =  313^*2;  in  this  case  the 
tabular  value  la  313^  Again,  let  t  =  185,  then  T  —  4*44  X 
185  —  496  =  335^*4;  in  this  case  the  tabukr  i-'alue  ia  SaS^^^a 
F^rom  this  formula  we  find 

■-'-^ « 

If  f  =  the  number  of  minutes  whioh  elapae  between  the  tern* 
pomturea  T  and  T,  then  we  find  from  29  (1), 

T  -  T  =  4-44  r ; .„..(3) 

*  lk«  na«lwai*tiOil  uuljm  ot  ihit  qusittoa  w»t  Mpfltod  b^  Mr.  Jt^ 


which  ahowB  that  the  temperature  increiaee  wiih  the  iime\  a&d  pr»- 
Burning  that  the  heat  of  the  furnace  remained  oonstantj  thia 
formula  also  shows  that  eqtmi  incremenU  0/  abedute  heat  produce 
equal  ineremenU  qf  eeneibie  temperature  cm  indicated  by  the 
therfnofneter* 

To  determine  the  time,  estimated  from  a  given  preaaure,  at 
which  the  boiler  would  burst, — 

1st  Let  the  given  pressure  be  that  of  the  atmoaphere,  and  let 
the  boiler  be  able  to  auatatn  240  lb.  pressure  per  square  inch. 
From  aii  experimental  table  of  pressures  and  temperatui^es,  we 
find  240  lb.  pressure  to  correspond  to  'K13°  temperature,  and  15  lb. 
preaanre  to  212^  temperature;  heuoe  we  have  oy  formula  (3)j 

403  —  212  .^     .     , 

r  —  = —  =  43  minutea, 

4*44 

which  is  the  time  in  which  the  boiler  would  burst,  esUmated 

from  the  time  at  which  the  water  begins  to  boil. 

2nd.  Let  the  given  pressure  be  60  lb.  per  square  inch,  and  the 
boUer-preasure  240  lb.  per  square  inch,  then 
403  —  296 


t'  = 


4-44 


=  24-1  minutea. 


3rd.  Let  the  given  pressure  be  00  lb.  per  square  inch^  and  the 

boiler-pressure  300  lb.»  then 


r  = 


422  —  296 
444 


==  28  minutes, 


which  ia  nearly  the  time  in  which  the  boiler  expeiimented  upon 
would  burst. 

Theae  fikCta  appear  to  be  iufficiently  cuncluaive  to  enable  us  to 
judge  of  the  dangers  to  which  people  expose  themselves  tmdnr 
circumstances  where  the  neoeaaaiT  precautious  are  not  taken  ft»r 
allowing  the  steam  thus  generatea  with  the  tire  under  the  lx>iier 
to  escape.  The  great  majority  of  aooidenta  of  this  kind  have 
ariaen  during  the  time  the  engines  are  standing,  probably  with 
the  safety- vidve  &8tened  and  a  brisk  fire  under  tn«  boiler.  How 
'verj  often  do  we  find  this  to  be  the  case  in  tracing  the  Gauaen  ^f 
these  melancholy  and  unfortunate  occurrences! 

The  statements  contain etl  in  the  earlier  part  of  this  paper 
regarding  the  strength  of  the  stays  of  the  fire-box  would  have 
been  incomplete  if  we  had  not  put  those  parts  of  a  locomotive 
boiler,  oompriaed  in  the  fiat  surfaces  or  sides  of  a  fire-box,  to  tUti 
test  of  experiment.  This  was  done  with  more  than  ordinary 
care;  and  in  order  to  attain  conclusive  I'esulte,  two  thin  boxen, 
each  22  iufhcB  square  and  3  inches  deep,  were  constructed;  the 
one  cori"eapouding  in  every  respect  to  the  sides  of  the  fire-box, 
distance  ot  the  stays,  &c.,  the  same  as  thooe  which  composed  the 
exploded  boiler;  and  the  other  formed  of  the  same  thickness  of 

Elates,  but  difierent  in  the  mode  of  staying,  which,  in  place  o( 
eing  in  srjuares  of  5  inches  asunder,  aa  those  contained  in  the 
boiler  which  burst,  were  inserted  in  squares  of  4  injchea  aaunder. 
The  first  contained  aiicteen  squares  of  25  inchea  ai^  repreaeiitiiig 
the  exploded  boiler,  or  old  construction;  and  the  other,  twenty- 
five  square  of  16  inchea  area,  representing  the  new  construction. 
To  the  flat  boxes  thus  constructed,  the  same  lever,  valve,  and 
weight  were  attached  as  uaed  in  the  previous  experiments;  tkxid 
having  applieti  the  pumps  of  a  hydraulic  press,  the  following 
results  were  obtained: — 

Table  UI.^ExperitMnt  l*r.— To  determiDe  the  ultimate  8trsiaglb  of 
the  Flat  Smfaoei  of  Looumotive  Botlan  when  divided  into  squana 
of  25  inches  area. 


EEp«diii«iii. 


Prewura 
per  tq.  likdL     In  i 


Bvdliurol 


oTtbe 


245 

+ 

11 

545 

275 

4- 

12 

575 

305 

H- 

605 

385 

-f 

635 

865 

+ 

665 

895 

4- 

695 

425 

+ 

725 

455 

•03 

755 

485 

•03 

785 

515 

-04 

20 

615 

Ho.  of         ™]^ 
^*^'*'^'"     per  tq.  inch. 


an 


leftbt 


*  The  box  representing  a  portion  of  the  fl&t  tur&OB  of  tha  aide  of  the 
fire-box  of  alocomotiva  boUer  was  oompoaed  of  a  oopper  plata^  on  ouo 
side  4- inch  thiok^  and  an  iron  plate  on  the  other  f -inch  thkk,  being 
the  ■ame  in  every  respect  as  the  boiler  which  exploded. 

■  Burst  hy  drawing  the  head  of  one  of  the  stays  through  the  oopper^ 
which  from  itn  ductUitj  ofltered  loss  rasistauoe  to  prsasure  in  that 
part  where  the  st^y  wm  luaerted. 
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The  above  ermrimeiita  Jtre  At  onoe  conclusive  as  to  the  superior 
strength  of  the  mtt  suHuces  of  a  looomotive  fire-box,  aa  compared 
with  the  top,  or  even  the  cyEndrical  port  of  the  boiler j  but 
taking  tlie  nejct  experiment,  where  the  stays  are  closer  together, 
or  where  the  areas  of  the  spaces  are  only  16  instead  of  26  square 
inches,  we  have  an  enormous  resiatin^  power;  a  force  much 
greater  than  anything  that  can  poasibfy  oe  attained  ^  however 
good  the  coostractioaf  in  any  other  part  of  the  boiler. 

Tjlbls  IV,—Ej^peniMtU  2«<f,— To  determine  the  ultimate  Strength  of 
the  Flat  SuHkoes  of  Locx»motive  Boilera  when  divided  Into  oqnareB  of 
Id  inobes  area. 


Kaof 

ProHore 
pcTia.  Inch, 

SwaUiwiiffebe 

No,  of 
EiperiJntot, 

Prsatars     SweUu 
per  »q.  inch,     in  ii 

\Ch6 

V 

245 

+ 

25 

965 

09 

2 

275 

+           1 

26 

995  « 

+ 

9 

305 

+ 

27 

1025 

+ 

4 

335 

+ 

28 

1055 

+ 

5 

365 

+ 

20 

1085 

H- 

6 

395 

+ 

30 

1115 

+ 

7 

rZ5 

H- 

31 

1U5 

+ 

8 

455 

-h 

32 

1175 

4- 

9 

485 

-f 

33 

1205 

+ 

.     10 

615 

•04 

34 

1235 

+ 

11* 

645 

*04 

35 

ims 

+ 

12 

575 

•04 

Z^ 

12P5 

09 

18 

605 

^oa 

37 

1325 

09 

11 

635 

*0f5 

38 

1355 

10 

15 

ms 

•07 

39 

13S5 

11 

19 

61»5 

•07 

40 

1415 

11 

17 

725 

•07 

41 

1445 

12 

IS 

755 

•08 

42 

1475 

la 

n 

785 

•08 

43 

1595 

14 

so 

815 

•08 

44 

1535 

U 

n 

845 

•08 

45 

15/^5 

22 

21 

875 

'08 

46 

151*5 

34 

2S 

ms 

'08 

47 

1625 

i 

24 

935 

•08 

'  The  flftt  box  on  which  thete  experimenU  were  mftde  has  the  same 
thickoeAfl  of  plates  as  tliat  experimented  tij>on  in  the  preueding  table, 
visL,  one  aide  of  clipper  4'iti(^h  thick,  and  the  otiier  of  iroTi  |-uiol) 
thick.  The  only  diffewuo©  between  the  two  \»  the  diatanc©  of  the 
stays,  the  first  being  in  iquaree  of  25  inehea  area,  and  the  other  in 
squaretf  of  16  iutihes  area. 

■  From  995  to  1295  lb*,  the  a  welling  or  bulge  on  the  aide  waa  inappreci- 
»hle. 

•  Fi^Ued  by  one  of  the  stays  drawing  throug-h  the  iron  plate  after  8U8- 
taining  tlie  preaaure  upwards  of  14  minute. 

In  the  above  experiments,  it  will  lie  observed  that  the  we^ikest 
part  of  the  box  wjuh  not  in  the  cop[>er,  but  in  the  in;>n  platea, 
which  gave  way  by  stripping  or  tearing,'  asunder  the  threiula  or 
acrewB  in  part  of  the  iron  pkite  at  tlie  end  of  the  stay. 

The  mathematical   tlieoij  would  lerwl  ua  to   expect  that  the 

strength  of  tlie  plates  would  be  inveriteiy  a»  the  mirfacen  between 

the  9taifs;  but  a  comparison  of  the  reanlta  of  the^ie  experiments 

»hiAVii   that  the  strength   decreases  in  a  higher  ratio  than  the 

Jnereaae  of  space  between  the  atays.  Thus  according  to  the  mathe- 

titical  theory,  we  should  have— 

Cli.  atroucth  2nd  pJate  {wr  <iq.  Iil  a  ftnmgtli  Ut  pUtc x|^  =  Slfi x ||  ==  IfTllb. 

Now  tills  plate  sustained  !  025  lb.  per  square  ineh,  showing  an 
MCfseaa  of  about  one-fourth  above  that  indicated  by  the  law,  Thi.^ 
19  in  exoesfi  of  the  force  re<^uirei]  to  strip  the  aci-ew  c*f  a  stay 
-JJL^inch  in  diiimeter,  such  as  those  which  formed  the  support  of 
the  rtat  snrtacea  in  the  explo*led  Ixjiler. 

It  will  l»e  ffHind   that  a  close  anidogy  exists  thronghout  the 
whrde  experimental  as  resiiecta  the  strengths  of  the  stays  when 
Bcrewe*!  into  the  philej*,  whether  of  copper  or  inm;  and  thiit  tlie 
rivetinjfcf  of  the  entU  uf  the  st^iys  adds  to  their  reliiining  powera 
an  increased  strength  of  neju-fy  14  per  cent,  to  that  which  the 
i«imple  screw  affords.     The  ditference  be- 
tween a  fire-lMix  stay  when  only  screwed       AAA 
int4>  the  plate  and  when  riveted  at  the  ends        QUO 
is  therefore  in  the  ratio  of  KH)  :  76,  nearly  vo^         ^^ 

the  same  as*  shown  by  ex|)eriment  in  the 
Appendix. 

It  i«  desirable,  therefore,  that  we  should 
aij^rlaiu  the  strain  exerted  on  each  stay 
or  Ixdt  of  the  are-lM>x.  Let  A ,  B,  C,  D,  E,  F, 
reprc«eut  the  ends  of  the  bolt  or  stays; 
(>k»  O,.,  O,,.  O^,  tlie  centres  of  the  squares 


«o       O      O 


of  the  points  O,,  0„  0»»  O^,  equal  to  the  whole  prwart  oo 

each  of  the  squares,  then  the  oentnil  bolt  A,  will  sustain  OD^ 
fourth  of  the  pressure  applieil  at  Oj,  aldo  one-fourth  of  the 
pressure  applied  at  0|,  and  so  on;  so  that  the  whole  pireasuro 
on  A,  will  ne  equal  to  the  pressure  applied  to  one  of  the  sqoai^ 
surfaces*    Hence  we  have^ 

Strain  on  the  stay  of  Table  III*  =  —  09ja~"  ~  ^  tons. 

Strain  on  the  stay  of  Table  IV.  ^  — ^        — =  11 J  toot  nearly. 

The  stay  in  the  latter  case  was  |-|-Lnch  in  diameter;  heQC€  the 
stniiu  upon  one  sqit;ire  of  section  would  be  about  13  tons^  which 
is  considerably  within  the  limits  of  rupture  of  wrought-iron 
under  a  tensile  force. 

Li  the  ex|ieriments  here  referred  t»3,  it  must  be  borne  in  mind 
that  they  were  made  on  plates  and  stays  at  a  temp>erature  not 
exceeding  50"^  of  Fah.;  and  the  question  naturally  oecursy  aa  to 
what  would  be  the  difference  of  strength  under  the  iniiuenoe  of 
a  greatly  increased  tem^rature  in  the  water  Hurrounding  the 
fire-box,  and  that  of  the  incandescent  fuel  acting  upon  the 
opposite  surface  of  the  plates. 

This  is  a  question  not  easily  answered,  as  we  have  no  eipcin- 
meutal  fiicts  Hufiicieutly  accurate  to  refer  to;  and  the  difference 
of  temfierature  of  the  furnace  on  one  side,  aa  compared  with 
that  of  the  water  un  the  other,  increases  the  difficulty,  and  reudeni 
any  investi^tion  exoeedingly  unsatisfactory.  Judging,  h«:)rwever, 
from  practical  experienoe  and  observation,  Mr,  Fairbaim  is 
incHneil  to  think  that  tlie  strengths  of  the  metals  are  not  much 
deteriorated.  His  experiments  on  the  effects  of  temperature  on 
cast-iron  do  not  indicate  much  loss  of  strength  up  to  a  tempe- 
rature of  6CMj^.  Assuming  therefore  that  cropper  and  wixiught- 
irrm  plates  follow  the  same  law,  and  taking  into  aeoount  the  rapid 
eonditcting  ixtwera  of  the  fr>rnier,  we  may  reasonably  condxide 
that  the  resisting  powers  i>f  the  plates  and  stays  of  lixjomotive 
boilers  are  not  seriotiJ^ly  affected  by  the  increased  temperature  to 
which  they  are  subject  in  a  regular  anu'se  of  working,  Thif 
part  of  the  aiibjeet  is,  however,  entitled  to  future  cunsfth.-i'ation; 
and  it  ni.'iy  be  hoped  that  some  of  our  able  and  intelligent  super- 
intendents will  institute  further  inquiries  into  a  question  wnieh 
involves  considerations  t>f  some  iniihu-tance  U?  the  public,  aa  well 
as  to  tlie  advancement  of  our  knowleilge  in  practical  science. 

Appendix. 
In  ortier  to  test  with  accuracy  the  tensile  power  of  the  different 
descriptions  of  stays  used  in  locomotive  boilers,  and  to  effect  a 
comparison  between  those  screwed  into  the  plates  and  thot«e  Inith 
801* wed  and  riveted,  it  Wiis  deeine<i  expedient  to  repejtt  Mr. 
Ramslwttf»m*s  experiments  on  a  larger  scale;  and  by  ext*?ndin^ 
the  testa  U*  copjier  atiiyi*  ns  well  as  ir<m  one.s,  it  was  considered 
that  no  doubt  could  exist  as  to  the  ultimate  strength  nf  thost^ 
simply  screwed,  the  tensile  powers  of  the  stays  themselves,  and 
the  rehfctive  difference  between  thoae  and  the  finished  stays  when 
screwed  find  riveted  on  both  sides  of  the  tire-box.  The  lai^ 
lever  and  ret lui site  appartitus  being  at  hand,  the  experiments 
pi^oceeded  as  toUows:  — 

ETperimentf  to  determine  the  Ultimatt  Strength  of  Inm  and 
Copper  Stat/it  generally  ii^ed  in  uniting  the  flat  gurfctcet  rf 
Lo&nnotive  Boiler  a. 

RvpetimttU  l.-^lrotj  stay  }-inch  diameter^  screwed  into  a  cop^ier  plalv 

I -inch  thick  (as  &i^.  <j), 
Xo.  «r  Kxpcriment.         Weight  in  ibe.  Ko.  of  Eiperimeat.        Wditlit  io  11m. 


11,540 
13,220 


U,1*00 
1^,580 


o 


FiQ,  2. 


formed  by  the  bolts,    Suppose  a  pressure  to  be  applied  at  each 


^  With  the  hiflt  weight,  18,260  lb.  =  8*1  tons,  the  thread9  m  tli«  qoppar 
phite  were  dniwii  oui.  or  stripped  after  sustainiiig  the  wc%bi  a  few 
seconds. 

Experiment  II. — Iron  gtay  Jinch  diameter,  screwed  and  rivet^  into  m 

cupper  pUte  2 -inch  thick  (as  %.  4) 
Xo,  of  Experimeiit.         Wci^tit  in  lb«.  No.  of  Exporinectt.       Weight  la  U«, 

1  t>,8t;o  6  i%;2m 

2  11,540  7  19, 910 

3  K^/220  8  2l,fJ20 

4  U,1H)0  9  23,300 

5  l(i,5hO  Ifl  24,140  » 

^  When  the  hkst  weight,  24,140  tb.  =^107  ions,  wae  kid  on.  the  bc»d 
of  tlie  Hrei  wai  toni  off:  and  the  slay^  along  with  the  threads  in  tho 
copper,  WM  drawn  thruugh  the  phkte. 
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^If^perJmffil  m.<->Iro&  ft^j  }^mch  dlfuneter;  icrewed  uid  ti voted  into 

ui  irr>r4  plftte  |4tiob  Uiiok  (m  tig,  i). 


Jlo.< 


Wdgbt  bi  Vtm. 

13,220 
16,580 
li»,140 
20J80 


2fi,9S0 

27,diO 
28. 760  * 


^  "With  the  but  weight,  28,760  IK  «  12^5  toiuv  the  tUy  wm  torn  aaun- 
der  through  the  iiuddl^  both  florew  ftnd  plate  remMiUDg  perfect. 

Sk^ptnmeiU  IV.— Copper  stay  ]'inoh  diameter,  lerewed  and  riveted  into 

a  copper  plate  |-inch  thick  (as  fig.  4). 
Ko.  of  EzpeqrimiBLt         Weight  in  lh%.  No.  of  KxiMrimaut.       Weight  in  lbs. 

1  1*,S<50  I  4  14,  WOO  « 

2  11,540*  6  lfl,265» 
8                          l»,2iiO            I 

»  With  11 -540  lb.  the  body  of  the  Btay  was  ulightly  elon^ted. 

*  EloQgation  Goondersbly  xncreaaed  with  14,900  IH. 

*  Brolee  with  16,2651b.  s  7*2  tons,  after  euBtJUning  the  load  upwardu 

of  thre«  minuteii.     The  ultmate  elongation  was  0*50  inch  in  a  length 
^  3  inchei. 


Fi».  S. 


Fia.  1 


It  will  he  observed,  od  comparing  the  results  obtained  from 
the  above  experiment^  that  ltud  plate»  tmd  iron  stays  are  con- 
siclembly  atmuger  thiin  those  maae  of  copper.  It  may  not  l>e 
adviaribfe  to  have  the  interior  fire-box  made  of  iron,  on  account 
of  its  inferior  conducting  powers  and  its  probable  dnrability;  but 
so  far  aa  regarils  strength ,  it  ia  infinitely  superior  to  tlmt  of 
copper,  aa  may  be  seen  by  the  following 


BreftkiBf 


II. 

rvT. 


Summary  of  JlesidU, 
^^SUSk  ItAtittp  Exp-  III.,  tbp  iron  rtay  md  iitm 

1000     Iron  and  iroD» 
Qig]  Iron  and  copper  screwed 

i      wily, 
ogg  \  Itod  and  copper  screwed 

I      and  riveted. 

I  Copper   and    copper 

I      Bcrewed  and  riveted. 


2$'6 

10-1 


1000 
1000 

1000 

1000  :    576  ! 


On  the  above  data,  it  will  be  found  tlmt  the  iron  atay  and 
<»pper  plat^  (not  riveted)  have  little  more  tlum  one-hidf  the 
Btreiigth  of  thnne  where  both  are  of  irou;  that  Iron  stays  screwed 
and  riveted  into  irtm  plat^ji  ore  to  iron  Htays  screwed  and  riveted 
into  copjjer  plates  as  liKiO  :  S56;  and  that  copper  stays  screwed! 
mad  riveteti  iiit4)  copper  platt^a  of  the  Bamy  dimensions,  have  only 
about  one-half  the  atrcugth  of  thoae  where  both  the  stays  and 
plates  are  of  iron.  The^ie  are  fiicts  in  ccjnuection  with  the  con- 
,  atruction  of  locomotive,  marine,  and  other  description  of  boilena 
liaving  flat  siurffices,  which  may  safely  be  relied  upon^  and  that 
more  |jarticularly  when  exposed  to  severe  strain,  or  the  elastic 
force  of  high-pressure  steam. 


Roi/al  hutitutt  of  British  Architects, — At  the  annual  general 
meeting  of  the  Ini«titut4i,  heM  on  the  Ist  of  May,  the  following 
officers  were  elected  for  the  ensuing  year :^ — President:  Earl  de 
Qrej,  Vice-Presidents:  Messrs  T,  H.  Wyatt,  B.  Ferrey,  and  F* 
C*  Penrose.  Honorary  Secretaries:  Messrs.  J.  J.  Scoles  and  C. 
l^eLaoiL    Ditto  for  Foreign  Corresjiondence:  Mr.T.  L.  Donaldson, 

[  Members  of  Council:  Messrs.  11.  A»ht<in,  J.  Bell,  M*P.;  J.  H. 

^  Good,  iun.,  R  C.  Hnssey,  G.  Mair,  E.  Christian,  H.  Glutton,  J. 
H.  Hatcwill,  G.  O.  Leicester,  and  P.  C  Hard  wick.  Auditors: 
Haasn.  T.  H.  lie  wis,  fellow;  and  W.  A,  Buckleyi  associate. 


DRAINAGE   OF  THE  DISTRICTS  NORTH  OF  THE 
THAMES. 

Wr  lajBt  month  gave  the  joint  report  of  Messrs,  Bazalgette  and 
Haywood,  and  that  of  Sir  William  Cubitt,  on  the  propjsed  plan 
for  the  drainage  of  the  districts  lying  north  of  the  Thames.  The 
reptrt  of  Sir  Robert  Stephenson,  on  the  same  subject,  which  is 
given  below,  hsA  been  suosequently  received  by  the  Metropolitan 
Commissioners  of  Sewers,  and  i^-as  read  at  a  special  meeting  held 
on  the  16th  ult:^ 

Gentlemen — Absence  from  England  prevented  my  uniting  with 
Sir  William  Cubitt  in  dniwing  tip  his  i^rnarks,  date*l  February 
25,  1854j  on  the  joint  Rej»ort  <>f  Messrs.  Bfizalgettti  and  Haywood, 
on  a  propijsed  system  uf  intercepting  drains  throughout  that 
prirti<tn  of  the  metn^p^iHs  lying  on  the  north  side  of  the  river 
Thames.  I  therefore  now  take  leave  to  lay  before  yon  a  few 
observations  on  that  ItepHjrt,  and  l>eft»re  tloing  so  may  premise 
that  it  is  not  my  intentton  to  revert  to  those  jKants  toucheil  uih:>ii 
by  Sir  William  Cubitt,  as  I  entirely  concur  in  the  opinion  he  nas 
given  res!pecting  the  general  merits  of  the  plan  and  tlie  estimated 
cost  of  carrying  it  out,  Mv  observations  will  rather  have  refer- 
ence to  the  general  principle  of  intercepting  sewers  upon  which 
the  design  is  based,  ami  to  one  or  two  t.f  the  localities  where  it 
has  been  deemed  advisable  to  depart  from  this  system  to  meet 
Special  conditio  na. 

With  respect,  tlien,  to  the  application  of  the  principle  of  inter- 
cepting sewers  to  very  Lirge  toi^TiSi  and  more  especially  to  the 
metro|xdia,  where  it  has  l^cf»me  imjierative  to  lessen,  as^as 
piiicticable,  the  nuisance  of  discharging  the  sewage  directly  into 
that  jHirt  of  the  Thames  upon  which  the  metropolis  is  situate,  I 
believe  there  is  ctuisiderable  unanimity  of  opinion  among 
engineei'K  who  have  l»een  called  upon  to  direct  their  attention  to 
the  subjtict.  When  I  waii  a  member  <»f  your  l»ody  it  fell  to  my 
lot  to  examine  upTiartls  of  160  suggestions  for  improving  the 
dminage  of  Ijondon,  among  which  were  many  from  professional 
men  of  ex[>erienoe,  imd  by  far  the  majority  of  these,  when  a  com- 
preheuiiive  study  of  the  subject  had  been  made,  aereed  on  adopt- 
ing a  series  of  intercepting  sewers,  as  the  only  meOiod  affording  a 
simple  and  efficient  system  of  drainage,  and  at  the  same  time 
freemg  the  Thames  through  London  of  poUution. 

Tlie  plan  which  was  afterwards  submitted  bv  Mr.  Frank  Forster 
to  the  Commissioners  may  be  regarded  as  embodving  most  of  the 
useful  views  which  such  of  the  plans  contained  as  were  based 
upon  the  principle  of  interception  by  main  Hnea  of  sewer,  carried 
to  a  point  on  the  river  so  far  down  as  to  prevent  the  reaction  of 
the  tidal  waters  bringing  the  feculent  matter  back  among  the 
inh'ibitiints  of  the  metn^polis. 

The  design  niiw  pn"Mlueed  by  Mr  Bjizalgette  and  Mr.  Havwood 
mfiy  be  regtirded  as  the  extension  of  Mr.  Foi'ster^s  views,  adapted 
to  the  new  fe^iture^  which  every  .suburb  of  London  is  yearly  pre- 
senting. They  have  also  nwule  some  judicious  modifications 
suggeiited  by  time  and  further  information,  one  of  the  most 
important  of  which  is  the  removal  of  the  lowest  intercepting 
diTiin  from  tlie  shore  of  the  river,  as  such  a  pvaitiun,  alLhough 
chosen  for  the  purrmse  of  making  the  system  of  interception  com- 
plete, would  have  been  carried  out  with  the  utmtjst  dijfficulty,  in 
Dmsec|ueiice  of  the  locjse  nature  t^f  the  soil,  and  ataoost  incapikble 
of  any  ceriain  cidc\ilation  l>eforeband. 

The  construction  of  this  low-level  intercepting  sewer  does  not, 
however,  press  for  immediate  attention,  for  it  is  clear,  that  of  the 
three  intercenting  sewers  comprehended  in  Messsrs.  Bazalgette 
and  Haywootrs  plan,  the  oonstruction  of  the  upper  and  luiddle 
levels  should  l»e  pnK!ee<led  with  first.  Their  completion  alone 
will  greatly  relieve  the  Tliames  of  impurities  by  teftsening  Ute 
direct  discharge,  will  render  the  construction  of  the  lowest  level 
less  difficult  ami  less  costly.  Indecnl,  it  is  not  improtiable,  that 
hy  the  diversion  of  so  large  a  pt»rtion  of  the  sewage  matter  from 
the  river  ay  would  be  lUKier  the  control  of  the  middle  and  upper 
lines  of  interception,  tlie  formation  of  the  lowest  would  become 
comfkjiratively  much  less  important,  and  might  be  postponed  for 
some  lengtli  of  time,  and  so  relieve  the  demand  upon  tnose  who 
supijly  the  funds. 

Tlie  two  upper  lines  of  interception  wonld  in  fiact  leave  lest 
offensive  matter  to  be  discharged  into  the  sewers  than  has  taken 
place  in  any  time  within  living  recollection.  It  is  the  only 
mode  of  proicedure  which  seems  adapted  eventually  to  remove, 
and  at  once  to  mitigate,  many  of  the  chief  difficulties  and  annoy* 
ances  attaching  themselves  to  tliis  complicated  Question. 

In  this  design,  the  system  of  interception  is  applied  to  the 
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whole  of  the  metropolis  on  the  north  side  of  the  river,  excepting 
H  j>ortion  which  is  desigDAted  the  weetern  district,  oon^priaing  an 
areft  of  about  eighteen  square  miles,  commencing  a  lltt!o  to  the 
euat  of  Brompton  and  Chelsea,  and  extentiing  westward  sji  £&r  as 
Brentford,  The  level  of  all  this  district  is  sojow,  that  it  is  impos- 
sible to  obtain  any  other  natural  means  of  drainage  than  into  the 
river,  as  at  present  To  obviate  this  ohjectioa,  it  is  proposed  to 
ti-eat  the  western  district  by  a  ditferent  method,  which  appean  to 
me  weU  calculated  to  overcome  the  oliataclea  arising  oat  of  this 
circumstance^  namely,  to  direct  the  whole  of  the  sewage  to  one 
point  on  the  shore  of  the  river  near  the  entrance  into  Kensington 
Canal,  and  there  take  means  for  Be'paratin^  the  liquid  and  8t*Ud 
portion  of  the  sewage  before  the  lormer  is  discharged  into  the 
river.  Experiments  on  a  large  scale  with  this  process  are  now 
bein^  made,  and  with  such  result  that  its  ultimate  suooeaa  may 
be  fiurly  deemed  probable. 

X  agr^  therefore  with  the  recommendations  made  in  this 
Report  fi£  to  the  method  to  be  applied  to  the  western  tliatrict,  in 
conaequence  of  its  extremely  loV  level 

With  the  general  lines  of  direction  which  have  been  selected 
for  interception  I  also  concur;  but,  in  anticipation  of  the  succeas 
of  the  method  for  extracting  aolid  manure  from  the  sewage,  and 
its  becoming  remunerative,  it  is  suggested,  "that  considerations 
may  arise  serioa^ily  affecting  the  scheme  proposed,'*  and  a  question 
is  raised,  "whether  it  would  not  then  be  jwivisable,  on  the  score 
of  economy,  to  modify  the  designs  preseoted  for  the  middle  and 
lowdevel  sewere,  and  to  a^iandoE  the  chief  portion  of  the  line 
between  the  river  Lea  and  Barking  Creek."  In  this  I  do  not  go 
to  the  fall  extent  with  Messrs.  Baaalgette  and  Haywood,  for, 
although  the  process  for  the  manufacture  of  manure  may  nrove 
taccessftd,  I  no  not  think  this  probably  would  tend  to,  atill  leas 
would  justify,  the  delay  of  the  construction  of  the  middle-level 
works.  The^e  seem  to  me  to  be  absolutely  necessary  to  rectify 
the  present  defective  eyatem  of  dniiufige,  whatever  shape  the 
manure  question  may  eventuiilly  take.  I  have  already  stated 
that  the  middledevel  is  calcukte<l,  when  properly  dealt  with,  to 
ameliorate  the  evils  so  much  complained  of  m  ho  marked  a  maimer, 
that  the  execution  of  the  lower  level  may  perhaps  safely  he  post- 
poned for  a  time;  but  I  can  foresee  no  degree  of  improvement  in 
the  manufacture  of  manure  in  pi^ospect  that  would  tend  to  any 
material  alteration  in  ita  coni*tructiori,  or  pt.sitionj  or  eost^  It 
strikes  at  the  root  of  many  of  the  existing  evils  in  the  most  direct 
manner,  while  it  comprehends  within  its  scope  and  influence  so 
large  and  important  a  diBtrict  that  I  think  no  minor  obstacle 
ought  to  stand  iu  the  way  of  it«  execution.  The  extension  to 
Barking  might,  1  think,  be  tlispensed  with,  as  suggested. 

K  in  extending  and  j)erfecting  the  drainage  of  Jjoudon,  tlie 
chief  obiecta  be  the  improvement  of  the  gttiienil  sanitary  condi- 
tion of  tne  inhabitant^  and  the  purification  of  the  Thames  fnim 
noisome  matter,  I  cannot  help  rei>eatin^  that  I  regani  the  middle 
intercepting  aewer  as  one  of  the  most  iinjxjrtaDt  features  of  the 
ncheme  on  which  I  am  now  reix»rting,  and^  indeed,  without  it 
either  object,  and  the  last  e«peciallyj  could  only  l)e  very  partially 
attJiineil,  for  no  arrangement  in  the  extraction  of  the  solid 
matter  fiom  the  sewage,  that  I  can  concei%'e,  would  prevent  the 
frequent  discharge  of  the  usual  amount  of  noxious  nlth  into  the 
river. 

This  can  only,  I  believe,  be  avoided  b}^  the  intercepting  system 
being  fully  carrieii  out,  and  no  part  of  the  prop<ised  plan  is  more 
effective  than  the  middle  interception,  and  none  can  be  so  ill 
spared  or  IK>3tp^.uled, 

I  am  induced  to  express  this  opinion  somewhat  decideflly, 
because,  haviug  had  my  attention  called  to  several  methods  that 
have  lr>een  nroiwise«l  for  the  extraction  of  manure  fnmi  sewage,  I 
have  been  led  to  the  conclusion,  that,  instead  of  multiplying  such 
establishmenta  within  the  precincts  of  towns^  as  some  ooutemphite, 
a  complete  system  of  interception,  with  the  concentration  of  the 
manure  process  on  a  few  points^  is  that  which  is  best  calculated 
tt>  attain  success. 

With  reference  to  the  dimensions  of  the  proposed  sewers,  1  have 
not  been  able  to  go  iuti>  the  details  of  the  t^culatioiis,  but  having 
examined  the  tabular  statements  attached  to  the  Engineers 
KepTjrtv,  and  having  received  exphinritions  from  them  respecting 
the  directions  of  the  flow  in  the  varioma  sewers  intended  to  take 
place,  I  have  every  confidence  in  the  correctness  of  their  conclu- 
iions. 

I  have  only  further  to  atki,  that  I  regard  the  design  of  Messrs. 
Baasaigette  and  Haywood  as  comprehending,  in  a  very  practical 
shape,  all  the  eaaentiall^  iisefnl  suggestions  which  have  £^m 


time  to  time  been  made  by  engLndeni  respecting  the  dnuiuw?  of 
the  metropolis;  and  I  have  no  doubt  whatever,  that  if  th*?  Com- 
mifnioqfBni  be  put  in  a  position  to  carry  it  out,  it  will  be  foood 
effective.  I  am,  &c., 

24,  Gt,  George-Street,  Westminster,  BoBSRT  StefHEKSOS. 

May  Ibth,  1854 


PATENT    IMPROVED    DEBRICK* 
JoHK  B.  HoLHVS^  U.S^  Patentee,  February,  1854 


The  main  part  of  this  derrick  consists  of  an  upright  fn 
place*!  on  a  revolving  platform   B,  on  which  is  tixe<J  a  b«.»om  i 
with  two  anus,  the  jointed  heels  of  which  are  secureil  in  thd 
platform  between  the  central  upright  frame  and  the  horizon t 
cajistans.     On  the  top  of  the  fnune  is  a  revolving  cap  c,  with  U 
mast  se<;ttre<i  on  it.    /  are  double  capstans;  ana  *^,  are  reels  fo^ 
tjddng  up  the  the  slack  of  the  ropes ;  a,  is  the  crank  for  working 
the  whole  machinery.     This  derrick  can  be  worked  by  hand 
horse,  or  9t«am  power.    A  pinion  gears  into  the  large  wheel 
platform  B^  and  moves  it  n>und  as  desiretl;  it  can  be  thr^iWD  ou 
of  gear  when  required.     Tlie  boom  g^  cjm  \m  elevated  along  wit' 
the  weight  to  be  raised,  or  it  can  be  held  stationary'  when  tlid 
weight  is  being  lifted,  or  it  can  be  raised  and  the  weight  held  \ 
any  position — neither  raised  nor  lowered.     One  cajiwtan  is  fd 
working  the  b>om  ^,  and  the  other  for  working  the  lifting  bio 
and  tacMe.    The  boom  is  Buspended  from  the  top  uf  the  revo!v-* 
ing  cap,  the  latter  being  held  down  by  tension  roils  on  the  oth^ 
side.   Tlie  platform  B,  is  held  down  by  a  collar,  which  is  t 
by  the  ver-tical  under  t-ension-rods.     As  the  platform  B,  i| 
constnicted  and  arranged  in  connection  with  the  revolving  f 
a  very  light  m^i^csn  be  employed,  and  the  use  of  guya,  con 
with  anchors  (in  the  usual  way),  ib  obviated. 

There  are  two  falls  for  hoisting,  shown  ou  the  end  of  tlie  boon 


Fituu  tlw  'Sdautific  Aiiurrkan.* 


THE  CIVn.  ENGINEER  AND  ARCHITECT'S  JOURNAL. 


22^ 


both  rrm^  are  wound  up  at  the  same  time  on  the  capataji,  and  ail 
tlie  slack  U  cauried  over  small  puUeja,  juid  wound  up  ou  otie 
reel  «;  the  other  reel  takes  up  the  slack  of  the  boom  ropes.  It 
wUl  be  obaerved  that  there  are  four  ropes  paasin^  from  the  cap; 
the  one  at  each  aide  for  working  the  ialla  that  lift  the  weight, 
and  the  two  inside  oue«  for  working  the  jointe*l  boom  y.  The 
weight  can  be  brought  in  and  out  on  a  level,  or  hoisted  above  or 
below  a  level,  with  the  platform.  The  cap  and  boom  can  be 
carried  round  the  ciivle  together,  and  by  placing  the  working 
machiner}'!  capetana,  &€.,  opposite  to  the  weight  to  be  hoistedf 
they  form  a  counterbahince  to  that  weight  on  the  platform.  Two 
eoila  of  rope  will  be  observed  on  the  t\*^o  horizontal  capstans, 
which  worked  by  the  main  ahait  of  a,  are  capable  of  being  thrown 
in  and  out  of  gear  with  that  shafts  to  work  either  capstan  and 
reel,  ainglv  or  altogether,  aa  require<i  They  are  also  geared  for 
a  hgt  or  slow  motion,  for  light  and  heavy  hoLBting.  It  will  be 
observed  that  bj  elevating  the  boom^  the  dix^le  described  by  the 
hoisting  lever  can  either  be  increased  or  diminished— a  very 
important  arrangement 


TRIP  HAMMER* 
J.  W.  Peer,  era  Paimtee,  Novemb^  29,  1863. 
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Tbb  nature  of  this  inventi.-n  comists  in  raising  and  lowering 
the  hammer  by  meAna  of  a  screw-cam  arranffed  upon  a  circular 
plate,  secured*  fast  on  a  revolving  sh^  and  connected  to  the 
helve  of  the  hammer  by  means  of  a  horizontal  lifting-arm,  which 
has  one  of  its  ends  attached  £nst  to  the  hammer  by  aet^rew0» 
and  its  other  end  sliding  freely  up  and  down  over  the  viertical 
oun-shaft  AS  the  hammer  rises  and  iSaUs,  the  nud  arm  carrying  a 
small  friction-roller,  wliich,  as  the  cam-ahaft  revolvea,  turns  fr^ly 
and  plays  upon  the  top  of  the  Bcrew-cam,  and  prevents  friction 
from  the  weight  of  the  hammer  upon  the  cam,  as  it  ia  gi*mlually 
xiil8«d  by  the  cam*  This  invention  further  conaistB  in  arranging 
the  icrew-cajn  upon  an  adjustable  frame,  so  that  it  may  be 
adjust^  to  any  position  desired,  and  the  length  of  the  blow  to 
be  given  to  the  hammer  reguhited  so  that  if  a  Ml  or  half  blow  be 

nniT^i  ih^j  may  be  secured 
_  ^  xed  engraving  represents  an  elevation  ^   partly  in 

iiis  machme,  D,  is  the  hammer  moviiig  m»  and  down 
_  guid«^  d^d;  E,  the  8crew-cam  secured  to  the  plate  F,  and 
e^ctsnding  more  thjin  half  round  it  The  plate  F,  is  secured  to  a 
revolving  shaft  G,  tlie  lower  end  of  which  rests  on  a  table  J, 
which  cAH  be  nused  or  lowered  by  means  of  two  set-screws  one  of 
th«  '■^nnt  and  the  other  in  rear  of  the  shaft  O;  /,  is  the 

,lr  •  y.    The  shaft  G,  is  connected  to  the  hammer  B,  by 

tn'  -arm  H,  with  its  two  collars p,  and  h;  the  collar^, 

sJ  i  over  the  shaft  G;  and  the  coll^  k^  is  listened  to  the 

K,  ,   .^  is  the  friction-roller. 


StJSPENDIKG  EAVES'  TROrOHS, 
Chauhckt  D.  WooDBurr,  Fntmtee, 

The  annexed  engraving  represents  a  transverse  section  of  an 

imnroved  method  of  siiBj)*?nding 
ana  fiistening  eaves -troughs* 
A  i^  (^  iro^  rod*  fitted  with 
screw  and  nuu  B,  at  its  lower 
end,  and  secured  to  \he  rafters 
by  .-'t.ijjles  and  nails.  D,  is  a 
cr(>sH-li:ir  soldered  to  the  eaves- 
trough,  of  sufficient  strength  to 
kt^p  the  trough  in  shape  and 
sustain  its  weight,  The  screw 
and  nuts  on  the  rod  A,  aljow  of 
the  trough  being  elevated  and 
lowered  as  required. 
This  invention  gets  rid  of  the 

unsightly  straps  and  rails  which  at  present  disfigure  the  cornices 

of  buildings. 

AIR-PUMPS   OF  STEA3I  ENGmEa 

Douglas  Hkbsok,  Patentee,  April  13,  iHoa 

Tnifi  invention  consists  in  causing  the  main  driving-crank  of 
this  engine  to  be  made  so  as  to  form  an  eccentric,  from  which 
motion  is  conveyed  to  work  the  air-pump  bv  connecting  the 
eccentric  band  or  hoop  to  the  air-pump  rod.  The  annexed 
engraving  represents  a  front  elevation  of  tlie  driving-crank  &nd 


crank-pin,  with  inverted  eccentric  on  the  same  for  working  the 
air-pump,  a  a,  is  the  centre  portion  or  hcm&  of  the  main  driving. 
crank;  h  &,  the  eccentric  for  working  the  pumps;  c,  the  crank-pin, 
to  which  motion  is  given  by  the  engine;  d,  the  crank -shaft 
The  eooentiic  hb,  may  be  made  sulid  or  in  one  piece,  either  with 
the  crank  or  crank-pm  or  in  a  separate  piece,  properiy  secured  to 
the  cnmk-pin.  Or,  instead  of  the  abovit?  ai-ningeinent,  the  crank 
itdeJf  may  be  made  to  work  as  an  eccentric,  whilst  the  eccentric 
strap  conveys  motion  to  the  air-pump. 


STEAM  SLIDE-VALVES. 
E.  T.  Bees,  Patentee^  February  8,  1854 


Ki6.  a, 
FiQ.  1  of  the  aljove  engravings  renresents  a  transverse  section, 
and  fig.  2  a  longitudinal  section  of  thid  imr>roved  slide-valve  for 
steam -ejigines.  A,  A,  are  riortitms  of  vuJcanised  india-mbWr* 
let  into  a  mortice  or  channel  in  tlie  vtdve-caating,  and  covered  by 
a  metallic  cover  B;  C,  is  the  back  pi  rite  of  tlie  Vidve-casing;  1), 
the  valve;  and  E,  the  stcam-ebest.  By  the  elaHticity  of  the 
india-rubber,  and  the  pressure  of  steam  which  is  admitted  at  the 
aiders  of  the  valve,  the  plate  is  kept  $«tejvm -tight  against  the  steam- 
chest  cover  or  plate,  secured  in  tne  steam -chest. 
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RECENT   AMERICAN   PATENTS. 

[K^poned  in  the  Jouni*l  of  the  FnwUio  la«titiite.] 

Rotary  Engines,  E,  Barrows* 
"iClljlfcitir  'T  Tlie  revolving  steani-wheel,  having  projecting  rims 
w^^ji^  levolviug  within  thii  int-erior  cjf  a  stfttiuiuiry  crlinder, 
in  whicn  are  two  or  more  tixed  abutments  or  atopa,  which  fit 
steatu-tight,  so  aii  to  close  and  divide  the  annular  apace  between 
the  cylinder  and  wheelt  into  two  or  more  Hteam-cliambeMi;  the 
said  steam-wheel  having  ftnir  or  more  pistons  who«e  operation  m 
cf>iiti'olled  by  a  stationary  cin*ved  groove  or  way  iii  each  cylinder^ 
head  J  30  as  to  be  alternately  acted  npon  by  the  Bteain  in  the 
cylinder,  and  down  within  the  wheel,  so  wa  to  ^isa  and  dear 
the  abutments  or  stops;  2.  The  six  way-codcB  or  steran-heaila, 
having  each  &  steaui-paj^sage  leading  to  its  plug-^ieat,  two 
flteam-pasaages  leading  fi-om  the  plug-seat  to  ox>f»osite  cham- 
bers of  the  cylinder,  two  exhnni^t-pasjKigea  leading  frniu  oppo- 
site chambers  of  the  cylinder  back  to  the  plug-!*eaL,  and  one 
leading  fr»>ni  the  plug-seat  to  the  exliauat-pij>e,  their  cock-plugs 
lieing  provided  with  snitidile  oi>ening8  and  fxiaftage*  to  make  com- 
munication to  or  from  the  ateam  and  exliauut  pij>e8  to  either 
division  of  the  cylinder,  or  to  close  both;  3.  The  mode  of  unitioig 
the  face  and  aide  |3aeking-piece»  of  the  ])iatonK  and  abutmente,  ao 
as  to  make  them  steam-tight  at  their  corners  by  dovetailing 
them.  The  p^ttent^e  further  claims  making  the  steam  cylintler 
witliin  and  a  part  of  the  piston-wheel^  the  stationary  rim  forming 
the  outer  side  of  said  cylinder,  «o  that  three  sides  of  the  said 
cylinder  Bhall  revolve  with  the  pistoua. 

Riding  Paper.  J.  and  W.  McAdams. 
Claim*. — 1.  A  macliiiic  for  ruling  paper,  in  which  both  the 
horizontal  and  vertical  lines  of  the  sheet  ai*e  ruled  in  pacing  once 
thrt»ugh  the  machine,  by  any  arrangement  of  devices  which  carries 
the  sheet,  after  one  set  of  lines  is  ruled,  in  a  direotii^n  at  right 
angles  to  its  first  course,  to  another  set  of  pens,  which  rule  the 
sheet  across  the  lines  first  miule;  5,  Clianging  the  direction  of  the 
movement  of  the  sheet  after  j>assing  from  the  first  set  of  j>ens,  by 
meanB  qf  the  traveliing-Vjand  iind  revolvingHjrums;  3.  Lilting  the 
pens  flo  as  to  leave  a  heading  to  the  sheet^  by  means  of  the  roller 
with  its  moveable  tongue  and  cam  projection,  acted  ujjon  by  the 
edgrt  of  the  paper  and  the  motion  of  the  feed-roll,  so  as  to  lift  an 
ivljustable  arm  ct>nnecte«i  to  the  pen-holder;  4.  Forming  grooves 
in  the  feed-rolls  so  that  the  pens  may  rest  over  these  grooves,  and 
not  upon  the  rolls  lietweeu  the  passage  of  the  different  sheets; 
^,  Guiding  the  sheet  stniight  to  the  He<5oiid  set  of  pens,  after  the 
direction  of  its  movement  is  changed,  by  means  of  the  converging 
bauds,  which  carry  the  e^lge  of  the  sheet  against  a  proper  guide, 
or  against  the  side  framewnrk  of  the  machine;  6.  Forming  the 
last  roll  which  Cftrries  the  sheet  after  it  ts  rnJeci  to  the  receiver  of 
a  polygonal  or  angular  slnipe,  so  that  its  revolution  may  give  a 
vibratory  motion  to  the  sheet 

Making  NuU,  J.  Reese. 
Claimji. — 1.  The  use  of  the  trough  of  oold  water*  in  combina- 
tion with  the  rotating  die-box,  for  the  purpose  of  cooling  each 
die  or  mould  after  it  has  discharged  it«  nut,  and  preventing  the 
water  from  coming  in  contfict  with  other  parts  of  the  nww.'hine,  or 
with  the  nuts  which  are  made  in  it;  2.  The  use  of  the  guides 
'  hesid,  in  combination  with  the  lever  and  guide,  for  the  purpose  of 
communicating  to  the  rotating  moidd-b<:»x  the  peculiar  motion 
requiretl,  consisting  of  a  succession  of  sudden  yet  steady  quarter 
revolutions,  each  folio we<l  by  a  pause  or  rest^  during  which  the 
mould-box  ia  held  firmly  in  its  place. 

Bit  or  Drill  HoMen.  D.  EL  Cliaml:jerlain. 
Claim. — ^There  is  a  hand-<lrill  already  constructed  so  aa  to  have 
its  drill-shaft  supported  in  a  stock,  and  nutated  by  means  of  t^o 
bcvilled  gears,  one  of  them  being  fastened  on  the  top  of  the  drilU 
while  tlie  other  wa^  affixed  on  a  separate  shaft,  disposed  at  riglit 
angles  with  the  drill-aliaft,  and  having  the  enmk  applied  so  as  to 
enable  a  person  to  rotate  it,  and  thereby  put  the  drill-shaft  in 
rotation.  In  the  said  drill-stock,  the  crank  of  it  is  made  to  rotate 
in  a  plane  parallel  to  the  axis  of  the  tiriil-ahaft;  the  conae4|uence 
is,  that  during  a  rotation  of  the  cnmk  there  is  an  uneven  presaiire 
exerted  on  the  drill,  the  said  pressure  being  increa^ea  at  one 
moment  and  diminished  at  another,  and  in  the  direction  of  the 


axis  of  the  drill.    A  steady  preasure  on  the  drill,  loneittidinollv 
sd  well  as  hiterally,  is  deairable,  particularly  when  a  1 

is  used,  as  without  it  the  drill  is  not  only  liable  to  !>« 
injured,  but  ti  be  made  to  deviate  in  its  desired  course  in  jm»»vujg 
through  anything.  The  complication  of  the  construction  of  the 
be^^lled  gear  bit-stock,  and  the  disfifl vantages  incident  to  it  while 
in  use,  render  it  an  instrument  of  little  value  and  utility.  Tlie 
inventor  lays  no  chiim  t*5  the  above  animgement,  nor  the  meth<Ki 
of  making  the  tool-stock  and  the  bell-civmk  in  one  piece  of  uit- r.-d, 
Bo  that  their  roUtions  may  be  eqiml  and  «imultani^»uj*;  but  wliat 
he  does  claim  is,  the  arrangement  of  the  bell-crank  sej^arate  from 
and  fut  iuA  to  play  or  rotate  within  the  tool  slwd\  stock,  the  f^d 
Iktll-crank  having  a  spur  gear  to  work  into  a  pinion  fixe^l  into 
the  end  of  the  tool-ahaft,  and  to  impart  to  said  toul-fihaft  aa 
accelerated  motion. 

Tool  Holders.     D.  H.  Chamberhun. 

The  inventor  does  not  claim  a  split  or  jaw  aocket  baring  a 
screw  and  screw-nut  npplietl  to  it  for  the  dosing  its  jaws  upon 
the  aluink  of  an  awl  or  tool  inserted  between  them;  l»ut  the 
method  of  aminging,  constructing,  and  applying  together  the 
jaws  and  confining  screws,  the  same  consiKtiiig  in  making  the 
jawa  separate  from  the  screw-shank  on  which  the  screw  is  cut; 
and  not  only  providing  the  screw-nut  \vith  a  closiug  concavity  or 
socket,  but  the  sui-ew-shank  with  a  closing  socket  for  the  jaws  to 
rest  in,  the  wlmle  being  so  that  when  the  screw-nut  in  screwed 
down  njion  the  jaws,  the  combined  action  of  the  jaws  and  the 
ftci-ew-uut  slwill  operate  to  simultaneously  close  the  jawa  at  thetr 
upper  and  lower  enda. 

Lime  Kilns,  C.  D.  Page. 
Claim. — ^The  form  of  the  stack  or  cupola,  in  combination  with 
the  arrangement  of  fines  from  the  tire-chambers  for  the  introduc- 
tion of  the  products  of  combustion  nt  the  lower  end,  to  insure  the 
burning  of  the  central  part  of  the  charge,  Ako,  cooling  the 
calcined  lime  preparatory  to  drawing  it  out  and  exposing  it  to 
the  atmosphere  by  causing  a  current  of  cold  air  to  ymss  through 
the  saddle^  or  its  equivalent,  placed  at  the  bottom  of  the  atad^, 
and  on  to  which  the  caldned  lime  descends. 

Vahe  Coek».    J.  Grifliths. 

This  invention  consists  in  making  the  valve  with  a  cylindrical 
stem,  pnaaing  through  a  hollow  stem,  which  la  attached  rigidly  to 
or  forms  pjirt  of  the  Kxiy  of  the  cock,  and  la  furnished  outaido 
with  a  screw,  to  which  is  fitt^^il  a  nut,  which  carries  a  yoke,  in 
which  the  valve-stem  is  capable  of  turning  fireely,  but  not  of 
moving  longitudinally.  By  taming  the  nut  the  valve  is  raiaed 
and  lowered  from  and  to  its  seat  in  a  right  line,  the  viJve  being 
always  kept  in  such  positiou  that  it  wul  Ml  truly  into  ita  eeat 
and  close  tightly. 

Claim. — The  combination  of  the  hollow  fixed  item,  tlie  solid 
etem,  and  the  yoked  nut 

Fire  and  Burglar  Proof  Safes.  F.  C.  Goffin. 
This  invention  consistH  in  tilling  the  space  between  the  two 
casings  of  a  safe  or  vault  d(K>r  with  glass  or  slag,  when  in  a  vitri- 
fied state,  for  the  purpose  of  rendering  the  safe  or  door  fireproof^ 
and  also  prwjf  against  the  etforta  of  bnrglara,  glass  beuig  a  poor 
oonductor  of  heat,  and  so  hard  as  to  effectually  prevent  the 
operation  of  boring  or  drilling  through  the  aldea  of  the  aafe  or  1 
door,  I 

Taming  Lathes.    E*  Bancroft  and  W.  Sellers, 
Claim, — ^The  method  of  varying  the  motions  of  the  mandril,  and     , 
acrews  or  leader,  by  means  of  the  two  series  of  wheels,  each  aeries 
consisting  of  wheels  of  ditferent  diameters,  and  all  the  wheeJa  of 
one  Bciriei*  being  connected  and  turning  together,  and  imparting 
motion   to  all  the  wheels  of  the  second  series,  with  different 
degi-ees  of  velocitv,  when  tida  is  combined  with  the  method  of     1 
k>cking  any  one  of  the  wheels  of  the  secfvnd  aeriea  with  the  shaft 
of  the  screw  or  leader,  by  liaving  the  wheels  on  separate  aleeve* 
arlHJrs,  fitted  to  turn  on  each  other,  and  adaprted  to  receive  a 
locking  pin  or  bitlt,  fitted  to  holes  In  a  plate  attached  to  the  abaft 
of  the  screw.     Also,  the  manner  of  supporting  and  snataining  the     | 
screw  or  learler  by  combining  therewith  a  trough,  having  the 
outer  end  of  the  said  screw  or  leader  without  a  journal. 
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Fire- Arms,  T,  Cook. 
CktimM. — ^1.  Cutting  sloU  in  the  tubes  of  the  majaraxine,  and 
^  each  tube  a  stpring  ci:«ianecte<i  with  a  ring  moving  on  the 
outside,  for  feeding  up  the  spring  and  maintaining  the  enmprea^tjil 
poaitiuu  given  at  tlie  time  of  charging  tlie  tubes  witli  amiminition, 
trh0reb>r  such  charge  can  be  ftir^^ed  int^>  the  conveyor  hy  power 
llulependent  of  gravity,  whether  the  feed-ring  be  wmbiixed  with  a 
aerrw  exteriorly  placed,  or  within  the  interior  of  th«  cluHter  of 
tubes,  or  whether  the  same  elFect  be  pnxiuced  by  any  manner 
juialogous;  2.  Combining  the  tube-mogaadne  T*nth  the  conveyor, 
ia  Bucti  nuuiner  that  it  will  be  revolved  so  as  to  bring  each  tube 
of  the  series  successively  opi>osite  to  the  hole  through  which  tlie 
dmrge  is  fed  to  the  omveyor,  whenever  au<l  so  often  aa  a  chai'ge 
has  been  transferred  to  the  barrel;  3.  The  follower  in  combiiwition 
with  the  cavity  of  the  conveyor,  and  the  lever  for  ejecting  the 
cluurge  into  the  barrel;  4,  The  cam-groove  in  combination  with 
the  finger-levers,  and  the  cap-case  to  regulate  the  feed 

Fiouffhs.    J,  S*  Neall* 

This  invention  consistJi  in  fixing  the  mould-boanls  of  either 

hgle  or  double  ploughs  on  hinges,  ao  as  to  be  capable  of  being 

djuste<i  to  Jiny  re<|iiired  width  of  furrow  or  crop  to  be  cultivated, 

in  90  attaching  the  beam  to  the  bo<ly  of  the  plou^dj  by  ine«an3  of 

flcrew-bolts  that  the  point  of  the  beam  can  be  raised  or  lowerevi 

at  pleasure  with  great  precision,  so  as  to  cut  any  reauircil  depth 

of  furrow,  in  the  manner  of  giving  a  nice  latend  juljustment  to 

the  end  of  the  beam  by  means  of  a  set  screw,  so  as  to  ivgulate  the 

angle  of  the  plough  with  the  line  of  draught,  in  such  way  as  to 

give  land  to  the  plough  or  take  it  from  it,  iind  also  in  the  mode 

of  raising  or  lowering  the  points  of  draught  of  tlie  plough,  without 

altering  theposition  of  the  beam. 

CkUnt. — ^The  hinges,  coustruct4?d  in  such  a  way  that  the  edge 
of  the  front  part  of  the  moul^l-lxtarti  may  lai>  over  the  edge  of  the 
faadlK  part  or  wing  of  the  moult bboaixi,  to  prevent  clogging. 


shall  have  ita  temperature  so  far  reduced  by  radiation  as  to  pre 
serve  in  a  solid  state  a  fusible  metiU  that  will  be  easily  melted  by 
the  tem[»emture  of  the  steam  in  the  boiler  when  the  water-level 
shall  have  fallen  so  low  aa  to  admit  steam  into  the  pipe. 

Claim. — Placing  in  a  pipe  which  is  connected  with  a  steam- 
boiler  a  fusible  plug  or  disc,  the  said  plug  or  diac  being  so  far 
removed  from  the  boiler,  but  so  c^jnnected  with  the  water  therein, 
that  when  tlie  water  is  sufficiently  high,  the  plug  or  disc  wiU  be 
in  contact  or  so  suiTouude*l  with  wat^sr  C4ioler  than  that  in  the 
l>oiler  as  to  prevent  it  from  being  fused;  but  when  the  water  in 
the  boiler  shall  fall  below  a  pro|>6r  height,  the  steam  will  enter 
ami  come  in  OL»ntact  with  the  plug,  or  so  surround  it  as  to  cause 
it  to  meit* 

Corrugating  Metal  PLates,    R.  Montgomery. 

This  invention  consists  in  passing  a  jdate  a  number  of  times 
throuf^h  a  pair  of  grooved  rolls  and  a  stationar>'  crimping  die, 
by  which  the  folds  of  the  beam  are  gi'a<]ually  brought  to  the 
proper  ilepth  without  endangering  the  rupture  of  the  met-al, 
wliich  is  nimvoidMble  when  the  e<:>rrugatiou  of  folds  of  any  consi* 
derable  depth  is  effected  by  rollers  alone. 

Ctahn. — ^The  method  of  fonniug  corrugated  metal  beam^s  by 
passing  a  plate  of  metal  of  the  proper  siae  through  a  aeries  of 
grooves  between  rolls,  and  through  a  Heries  of  crimping  dies. 

Quarts  Cruvherit.  S.  W.  Bullock. 
Claim. — The  ap[>licatiun  of  gear- wheels,  sulely  for  the  purpose 
of  causiing  the  crushing-w heels  to  turn  on  their  axis  &^ter  (or 
luake  more  revolutions)  than  they  otherwise  w*ould  in  rolling 
ai'ound  in  the  trough,  the  point  of  contact  (or  pitch-line)  of  said 
gear-wheels  being  on  a  line  drawn  irv>m  their  aimmoji  centre  to 
a  point  upon  the  crushing- wheels  within  its  outer  diameter  or 
jjeriphery,  thereby  giving  tlie  periphery  a  slip  or  sliding  motion 
upon  the  quartz. 


Dim  for  Making  Seamlesg  Metal  Tuba,    T.  B,  Jackaon- 

^  Claim. — ^A  die  for  drawing  seamless  metal  tubes,  constructed 

rith  an  eye,  whose  periphery  is  formed  of  a  series  of  narrow 

fiictiou'rolht,  which  piWuces  a  substantially  equable  extension  of 

ev^ry  part  of  the  circuiuference  of  the  tube  being  drawm 

Snow-Phvghi  for  Railroads.    A.  HaU  and  S.  Sturtevant 
Claim. — StJ  shaping,  prr)p>rtioniug,  and  placing  the  notched 
I  of  the  Bnow-|jloughB  that  they  will  extend  do^Ti  Tvithin 
inner  sides  of  the  mils   nearly  to  the  cnws-ties,  without 
iug  in  t>>ntact  with  the  chau^,  for  the  purpi>se  of  removing 
Hiw  and  ice   fi'om  the  immediate  vicinity  of  the  inner  sides  of 
te  ntib,  and,  by  mcana  of  their  mould-lK>arda,  discharging  the 
some  at  a  proper  distance  outside  of  the  rails* 


Controlling  the  Pree^ure  of  Steam.  H.  S.  Williams. 
Clalrmt, — 1,  Opening  the  water-cock  of  the  steam-boiler  for  the 
pur|K)se  of  letting  on  water  for  reducing  the  temperature  and 
pressure  of  the  steam,  and  thereby  preventing  explosions,  by 
of  a  plunger  and  slotted  arm,  and  opemteu,  when  Uie 
'  idd  be  let  on,  by  the  pressure  of  the  escape  steam  of 
alve,  and  by  means  of  a  spring  atUii^hed  to  the  boiler 
I  ai-m,  when  the  supply  is  being  shut  off;  2.  8tiriing 
I  ump  or  "doctf^r"  ntnning,  in  ca«e  it  should  not  be  in 
Cj.^  ,.,,... xi  when  the  pressure  of  the  steam  in  the  boiler  riws  above 
tne  given  jMriint,  by  mefins  of  the  esc:ii>e  st^i'mn  from  the  safety- 
vivK  e-,  wh>  n  luimitted  to  the  ateam-chest  of  the  pump  through  a 
b  e  of  that  carrying  the  f)hmger,  the  siiid  bniiich  jji|>e 

b  ided  with  a  vtdve,  which  pi'f*vents  tlic  steam  from  the 

ir  |*a;*t*ing  into  the  boiler  wlien  the  pump  ia  running,  Imt 
'ow3  of  the  9tea.m  being  admitted  to  the  steam-chest  when  the 
pump  IB  not  running. 


Funibk  Diia  in  Steam-Boilers.  W.  Burnett  an<l  J.  Absterdwn* 
The  nature  of  Uiis  invention  consists  in  iuifterLing  in  a  steam- 
boUer,  at  a  point  below  the  pr<»jier  water-line,  arnl  above  all  the 
iinaiing  suriace^^  a  pij»e,  which,  at  a  smUible  distance  fixmi  the 
wid  bc*iler,  la  stcfpped  up  by  a  plate  of  fusible  metal  or  other 
fbiiible  cum  pound,  it  being  so  ai-ranged,  that  by  freely  expoeing 
the  said  pipe  to  the  atmosphere,  the  water  contained  tnerein 


Railroad  Chair  Macldnes.    M.  M.  Gray. 

Tiiis  invention  consists  in  the  manner  of  causing  a  series  of 
punches,  knives,  and  dies,  and  a  former  and  its  base,  to  operate 
ujx)u  a  heated  plate  of  malleable  iron,  so  as  to  pierce,  cut,  and 
compress  the  same  into  the  form  of  a  railway -chair. 

Crtiffw.— Operating  the  sliding  foituer  or  mandril  uix»n  the  liaae 
or  (i-edestal  to  keep  it  firm  and  cool,  and  cutting,  curling,  and 
swedging  the  plntes  of  metal  to  be  formed  into  the  chairs  wlule 
in  a  station ^tn^  posiitiou,  and  at  a  proper  heat,  on  the  top  on  the  top 
of  this  sliding  tonner,  instantly  to  produce  the  chairs  uniform  in 
shape,  and  cneaply,  of  low-priced  or  red  short  iron,  without 
fracture. 

Making  Stfi-Pim.  W.  McBride. 
Claim. — Attaching  toacommou  turning-lathe,  a  sliding  cutter- 
stock,  and  pro\iding  stock  with  two  peculiarly-slmi>ed  cutters, 
one  stationary  and  the  other  moveable,  the  stationary  cutter 
being  of  such  shape  that  it  forms  a  tHf>ejing  part  of  the  pin, 
while  the  moveable  cutter  is  *>f  a  prof)er  shajje  iuid  c*  »n8tru€tiou 
to  form  a  round  heatl  on  the  pin,  anri  simultaneous  therewith 
cut  off  the  pin  from  the  block,  ready  for  being  discharged.  Also, 
making  all  the  pins  of  a  set  of  a  uniform  length,  b^v  employing 
a  spring  plug  or  gauge,  and  by  the  same  means  eflecting  their 
tiisc  barge  after  being  turned,  headed,  and  cut  ofil 

Zljic  White  Fumacei.  J.  Eenton. 
Claims, — 1.  The  combination  of  any  numlier  of  ore  tubes  and 
tubes  or  spaces,  i»ljieed  side  by  side,  and  communicating  with 
eivch  other  tlirough  opienings  in  their  sides,  the  oi-e  tui^es  being 
exposetl  to  a  degree  of  hcJit  sufficient  to  evajjorate  the  oxides  or 
other  suljstances  eoutalnetl  therein,  and  make  them  j*ass  thtM)Ugh 
thi      ;  >  into  the  tubes  or  spaces^  the  sjiid  tubes  or  s]mc*!S 

bci  ted  from  the  heat  by  the  oin?  tul>es,  and  sei'ving  either 

to  L^ui^'i  I  ajiileoiKleuse  the  oxides  or  other  var>our8,  or  to  convey 
tliem  U*  any  other  suiudile  receptacles;  2,  The  hocMl  or  trunk, 
furnished  \vith  siiit^^dde  ojtening.i?  for  the  admission  of  air,  and 
placed  over  tlie  air-tubes  and  tulwis  or  -^pttces,  for  the  purp<»se  of 
receiving,  leading  off,  and  cooling  the  oxides  or  other  ^Tiptjui's 
escaping  from  the  ores. 
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SEWERAGE  AND  DRAINAGE  OF  DEVONPOUT* 

The  borough  of  Devonport  is  the  most  wegterlj  of  tjie  three 
coiiti^moiiH  tijwiw  of  Plymouth,  Stonehouae,  and  Devonport,  and 
is  buuiuied  by  th«  dot^kyarda  and  Morice^towu,  and  sepiuuted 
frt^rii  St<inehf>uHe  by  Stone  house- ixjol  and  Mill-lake.  On  the 
K<iuth-wt3st  of  Devonport  aud  Morice-town,  there  ia  a  great 
breailth  of  mud  exposed  at  low  water  of  each  tide  in  Millbimk* 
hike,  St.  John-a-laJce,  St.  Germaaa,  and  West^ju  Mill- lake,  which 
is  greatly  obnoxious  to  the  aiirroundinj^  neighbtjurhood. 

The  high  laud  from  Mnunt  Eilgcumbe,  northward  and  west- 
waiil,  pniteet  the  ^lwn!*  fn^m  the  north-west  gales,  and  Staddou- 
heighta  frtvm  the  j^outh-eaat  gales,  the  Sound  being  open  to  the 
south.  The  damp  and  warm  atmosphere  produced  by  ita  aitna- 
tiun  favours  deeomposition  in  Dei'otiiwri,  which  readily  taints 
the  air,  and  renders  the  most  scrupulous  cleanliness  and  extra 
care  in  the  imiuediate  removal  of  all  refuse  matter  more  than 
ordinarily  impei-ative. 

The  "three  town^"  are  built  on  limestone,  clav*alate,  and 
dujistone  (a  semi-crystalline  rock,  which  protrudes  between  the 
day-slate  an<l  limestone,  or  inteixepts  them  in  dykes).  The 
limeatone  is  extensively  UAed  for  building  purposes,  aa  are  also 
the  slate  and  dunstone.  The  average  annual  fall  of  run  in  the 
district  is  about  35  inches;  the  tt\'ejTige  tempeniture  about  2** 
higher  than  prevails  on  the  coast  of  Susviex  and  Harnmhire;  3^** 
higlier  than  that  of  London,  and  /i'  or  6°  above  that  of  Northum- 
berland. Sewers  have  been  made  from  time  to  time  in  detached 
portions  to  the  extent  of  U^  mile^,  but  they  have  been  laid  down 
without  any  phiu,  or  reference  to  the  natural  facilities  of  the 
locality.  Of  the^  IftJ  miles  of  sewers,  29,747  lineal  feet  were 
constructed  by  the  Comiuisusioners  of  De^^onpoi-t,  and  5t^,66o 
lineal  feet  by  the  manor  auikurities  and  private  persons.  The 
Oojnmisaioners*  sewers  vary  in  size  from  1  ft.  3  in,  intemnl 
diatueter^  to  4  feet  hi^h  by  2  ft.  />  in.  wide;  the  other  sewers  vary 
fr<.»m  2  feet  by  1  A.  4  m.  to  4  feet  by  2  feet  Tliese  sewei-s  have  at 
present  three  outlets  within  the  lines  of  fortifications — viz., 
Mutton-cove,  the  Chamber  in  the  dockyard,  an<l  at  North-comer. 
The  sewa^  of  Morice-town  and  a  p>rtion  of  Upj>er  Stoke,  outside 
the  lines.  Is  collei^te^l  int»i  one  sewer  at  the  north  end  of  Tamar- 
Btreet,  and  is  tdtimately  discharged  into  Hiimoaze.  These  out- 
lets are  much  complained  of.  as  the  sewage  is  discharged  from 
them  over  the  shore  above  low  water,  so  as  to  cause  offensive 
nuisances. 

Mr,  Joseph  May,  sm-geon,  and  member  of  the  Board  of  Com- 
misnoners,  states^  that  **the  sewers  were  most  imperfectly  con- 
itructed.  Streets  constantly  required  to  be  taken  up  to  remove 
fltoppagei  and  cleanse  foul  sewers  and  drains  from  dc[>osit. 
Kigfit-«oil  percolated  through  the  open  stonework  and  into  the 
subsoil  on  either  side,  presenting  rather  tlie  appeamnce  of  oesapitir 
than  drains.  The  contents  of  privies  are  washed  out  into  open 
gutten,  and  allowed  to  traverse  the  a<lioining  district,  Ijecause 
underground  drains  do  not  exist.  The  surface  and  subsoil 
m  many  parts  of  the  town  is  now  reeking  with  foul  night-soiL 
Hoiiflea  in  many  pails  of  the  town  are  not  «mly  nndrained  but 
overcrowded  Fever  is  common,  and  cholera  has  prevailed/'  It 
would  apjjear  from  the  above  statement  that  the  existing  sewers 
have  l>eeu  more  perntcioas  than  beneticial  to  the  town;  however, 
a'Jtive  measures  are  now  in  progress  to  remedy  these  evils, 
l>evonport  is  at  present  most  imj>erfectly  supiiUed  with  impure 
water  by  a  company  acting  under  the  powers  oi  a  local  act  passed 
in  1793.  "The  works  consist  of  a  coni*idemble  drainage  araa, 
4467mrrea,  a  portion  of  which  is  upwards  of  1300  feet  abt»ve  the 
level  of  the  sea;  the  mountains  around  rising  to  180(J  and  2LHX) 
feet  above  the  sea;  the  district  is  exposed  to  south-west  winds, 
w^hicli  are  moist  The  company  takes  the  waters  of  three  rivers 
near  their  source,  West  Dart,  Cowsic,  and  Black-brook.  The 
subsoil  of  tlie  gathering-ground  is  for  tlie  most  part  decomposed 
granite,  in  part  covered  with  peat  Water  from  the  West  Dart 
and  CoWBic  is  beautifully  bright  and  pure;  that  from  Black- 
brook  is  discoloured,  and  in  wet  weather  is  turbid;  this  water 
i!ows  {roni  a  morass  of  several  square  miles,  which  acts  as  a 
gponge  in  very  dry  weather;  on  this  account  the  Devonport 
works  can  withstand  a  drought  better  than  the  Plymouth  works. 
There  are  several  natund  agenta  which  cause  the  company 
trouble:  in  summer  evaporation  carries  <yft  much  water,  and  at 
all  times  the  subsoil  absorbs  a  great  quantity,  Mid  in  winter  frost 
mnd  snow  impede  the  flow.     It  is  not  uncommon  for  the  leat  to 
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»FP^^ 


be  buried  20  feet  deep  beneath  snow;  on  sudb  occasions  it  ocmiiM 
many  days  before  the  engineer  can  open  the  channel.     The  csoin- 
pany,  some  time  ago,  wished  to  construct  a  large  storase  reservoir 
near  the  tovrn  to  avoid  these  oontin^ncies;  tiiere  had  be«u  hxtti 
difficulties  sufficient  to  prevent  their  doing  so.    The  total  ooft- 
sumption  of  water  from  the  works,  so  Cir  as  am  be  aac*  i-t-iiued 
by  measurement,  is  found  to  be  U  million  gallons  of  v 
day:  800,000  gallons  are  ^ised  by  the  inhabitants  of  1  *' 
SU>ke,  and  Morice-town;  about  35 1,0C>0  gallons  by  the  guv.rij- 
ment  establishments;  and  the  residue  by  the  inhabitants  f*f  F^  r 
Btonehouse.    There  ore  about  3,600  tenants;  on  an  a vt-r 
house,  it  is  found,  uses  or  wastes  abimt  225  gallons  of  \v  , 
day.     The  average  annual  I'ental  for  each  house  supplied  la  Xlj#. 
a  year;  some  of  the  houses  are  charged  16#.  a  year  water  rent: 
the  sup^y  is  intermittent^' 

The  West  Dart  river  is  brought  into  the  Cowsic  round  a  lofty 
mountain,  then  the  Cowsic  is  brought  into  the  Black-brook, 
forming  the  Devonport  leat,  which  travels  rwund  Roval  and 
parses  under^ound  for  the  space  of  iOOOfeet  by  tunnel,  which 
was  under  a  ridge  that  separated  the  catchment-basin  «f  the 
Plymouth  Waterworks  from  the  catchment- bsJiin  uf  thoee  of 
Devonport.  The  length  of  the  leat  is  thirty-five  miles,  and  tin* 
elevation  of  the  sources  no  less  than  13(X>feet  above  the  level  of 
the  sea,  Tlie  leat  is  fiat  until  it  passee  the  tunnel,  when  it  passes 
at  Stanlake-bridge,  the  river  Meavy — the  main  supply  of  t^e 
PlymoTith  leat.  3iX>  feet  of  fall  is  got  rid  of  by  a  casc-ade  at 
StauLike,  from  which  point  fall  is  lost  until  the  leat  arrive*  M 
Bobomugh-dowu^,  where  tlie  leat  is  fiat,  and  passes  und* 
then  a  pretty  regular  fidl  ensues,  and  the  leat  stands  .it 
elevation  above  zero  at  Jump,  six  miles  from  Plym-  i 

where  any  necessary  head  of  water  can  be  obtained. 
next  runs  on  to  Knackerskowle,  388  feet  above  zero,  or  .iiu  tt^et 
above  high-water  mark.      The  next  point  is  Mill-house,  the 
extreme  verge  of  tlie  borough  of  Devonport,  and  at  an  elevation 
of  164  feet;  the  leat  then  pauses  r*>und  the  Mill  to  the  LineSi 
where  it  used  to  discharge  itself  into  tlit;  old  reservoir  in  Devon* 
port,  135  feet  above  tlie  sea.     In  1796,  the  leat  was  cut^  and  tl 
water  distributed  to  the  inhabitants  through  hollow  trunks 
trees;  afterwarils,  one  of  the  Bennies  introduced  stoneware } 
which  proved  total  Cailm^s,  the  material  not  sustaining 
pressure,  and  the  joints  gi^in^  way.      In   1820,  the  oompsnj 
established  the  present  reservoir  at  Stoke-Damerel,  oontainizi^ 
2,0O0,0CK)  gallons,  and  sui^plied  by  a  pipe  brought  from  Brook^l 
landS}  in  the  line  of  the  turnpike-rood.    After  taking  what  th#] 
company  supposed  to  be  gtx>d  engineering  opinions,  a  9-inch  pip%f 
having  the  immense  natm^d  fall,  was  laid,  which  proved  totaJlyl 
iniwleqimte  for  supplying  the  reservoir,  not  delivering  above  one 
third  or  fourth  part  of  uie  water  from  the  leat    This  reservoir- 
pipe,  and  other  improvements,  cost  1 6,tX)0/.  or  1 7^0001.     However,. 
the  Stoke  reservoir  enables  the  company  to  command  the  ' 
of  the  district  of  Strike  and  the  higher  parts  of  Devon i>ort 

Tlie  great  bulk  of  Devonport  is  supplied  from  an  undergroimd 
reservoir,  situated  within  the  Lines,  and  oonsistiug   of   three 
chambers  72  feet  long,  13  feet  wide,  and  9  feet  deep;  the  depth 
water  was  8  feet.    Ine  water  is  not  filtered  into  these  oov 
chambers,  which  contain  about  1 57 /X>0  gallons. 

Tlie  second  reservoir,  at  Outlantls,  iiile-house,  168  feet  sJ»v# 
the  sea,  supplies  the  Boysl  Naval  Hospital,  jiart  of  Stoneho 
the  Marine  Barracks,  and  the  Long-room  point  Tlie  next  poii 
at  which  water  was  taken  up  is  at  the  back  of  Morice-town,  for 
the  supply  of  jmrt  of  Morice-town  and  the  Gasworks,  and  then  at 
Ka\^'-row  are  small  tanks  for  the  supply  of  the  remaining  portio 
of  Morice-town, — a  moat  defective  method  of  supplying  ^ 
to  the  inhabitants,  the  water  being  drawn  direct  from  uie 
Finadly,  the  leat-water  is  delivered  iutti  the  Granby  oovc 
reservoir,  which  supplies  the  government  barracks,  dock 
Gun-wharf,  Lines,  and  the  whole  of  the  lower  portion  of 
town  of  Devonp>rt,  making  altogether  three  distinct  distributic 
apimratus,  worKe<l  on  the  intermitting  system.  The  tninimus 
supply  of  water  in  smumer  time  which  the  leat  craill  olitm^  wa 
ICKX)  gEillons  a  minute;  in  wet  seasons  it  rose  to  iis 

minute.     The  rain-fidl  on   Dartmoor  is  about     • 
annum. 

In  consequence  of  the  nnoertain  supply  deriveil  from  the 
sources,  evaporation  in  atimmer,  and  frfjsts  in  winter,  when  it  is 
no  unoommon  thing  for  the  leat  Ut  be  buried  20  feet  deep  in  snow^ 
the  company  has  been  anxious  to  provide  an  extensive  slop 
reservoir  in  the  inanediate  vicinity  of  Devonport;  but  owing  ti 
inditlereDoe  o&  the  part  of  the  mauor  authorities,  and  legal  dis- 
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tHlHip?  in  the  wav  of  transfemng  the  freehold  of  tbe  liuid 

^  ^  y  them  at  ^rooldandi,  together  with  other  inBU]ierable 

^  incident  to  a  neiffhbouritig  mining  wnipany,  they  have 

bccu  uhlige^i  to  abandon  the  proje<;t^    The  company  is  now  in 

I  treaty  for  another  sit^  sufficiently  largv  to  constnict  a  reservoir 

htsf  five  or  BIX  acreii  in  extent,  ao  aa  to  provi«ie  the  t-own  against 

f  the  oon3e<|uericea  of  frost  and  drought.     It  is  also  intended  to  Uiy 

r^  —    '  '  inch  pipes  by  the  aide  of  the  present  l>-ineh  main  froin 

}  kowle  mto  Devonport,  so  as  to  supply  the  whoJe  of  the 

c»'ij^  .Hi.  i  ,-i  conatantlv  and  at  high  pressure* 

The  situation  of  the  proposed  distrihntlng  reservoir  was  to  lie 

near  the  north-east  boundary  of  the  p^-msh,  and  the  top  water  to 

be  ftb^ut  130  feet  above  low-water  mark  on  the  dockyard  gauffe. 

ItD  clear  contents  ant  to  be  in  round  numbers  1 8, 7 W,00O  imperial 

gallons;  the  total  reserve  witli  existing  reservoirs  would  then 

equal  3il,0(X>;0(K)  gallons,  calculated  to  serve  the  inliahitanta  and 

ffoverament  for  thirty-one  days.      These   calculations  emanate 

from  Mr.  Hampton,  and  do  not  apjiear  at  all  aatiafjictory  to  the 

committee  of  the  Town  Council,  who  prcHluce  in  evidence  againi*t 

them,  the  suggestions  of  Mr.  Baiiipt<»n  Idmself,  with  reajiect  to 

'the  improveraents  in  Plymouth,  in  which  he  says,  "about  eight 

t  of  land  would  be  required  for  settling  reservoirs;  this  is  just 

lie  quantity  necessary  for  the  single  new  reaer%*oir  at  Devonpnrt. 

I^e  storage  reservoirs  at  Mcavy  should  be  capable  of  avoiding 

*    I  auxiliary  supply  of  1,000,000  to  l,50i),(MX>  gallons  during  four 

onthB  of  the  year,  to  meet  the  exigencies  of  dry  seasons.     Each 

immersed  16  feet  on  the  average,  would  eontidn  4,lHX>,(KK> 

Igmllons,  or    forty-five  acres  would   contain    180,000,000,   toeing 

'  luate  to   1,300,000  gallons  auxiliary  for   120  days.      With 

,  roads,  &c.,  the  quantity  required  for  this  storage  reservoir 

'  would  not  be  leas  than  sixty  acres.** 

In  the  Report  of  Mr.  Rawlinson  to  the  Board  of  Health,  he  says 

tfa&t,  **  the  district  in  which  Devonport  ia  aitmited  aflbrda  natural 

^means  for  one  of  the  best  and  mtist  complete  water  supplies; 

^     iit«  mountains,  elevation,  a  great  brea<lth  of  available  land 

iBitlilciently  near,  a  moist  atmoapnere,  and  an  excessive  rain  fall 

JjWorks  ti>  bring  in  water  were  completed  in  the  time  of  Queen 

*  eth,  and  up  to  this  day  they  remain  in  a  rude,  unfinished, 

n-»*t  improper  state*     Water  is  taken  from  open  streams 

8ur£u3e  contamination:   it  b  conducted   to  the  towns  by 

hneans  of  open  channels,  ^kaU^  cont4:»uring  hill -sides;   passing 

i^h    farm-yards,    cultivated  hinds,   and    receiving  surface 

[igs,  without  filtration,  from  these,  as  also  from  adjoining 

Water,  so  collected,  ia  di.strihut4il  for  use  intermittently. 

oo^  cast-iron  mains  and  lead  service  pipee.      Filling  ana 

reinntvmtT  the  mains  produces  rust.    The  open  leat  admits  mud 

(-•ontaminating  material;  light  and  air  produce  vegeta- 

i  t  uimaleulffi,  so  that  at  no  time  is  the  wator  fit  for  drmk- 

|.itig.     The   intermittent  mmie   of  supply   compels   the   poor  to 

"leottive  their  water  in  tubs,  pots,  pons,  and  other  open  vessels, 

which  expose  it  to  all  the  gaseous  contaminations  of  crowded 

dwellings.    The  price  charged  for  water  s<j  supplied  being  more 

^than  is  necessary  to  collect  the  springs  at  tneir  source,  and 

preserve  the  water  pure  until  it  is  delivered  within  each  room  at 

Qigh  pressure,  and  by  constant  service. 

**  In  these  remarks  it  ia  not  intended  to  cast  undue  censure 
upon  the  ejcisting  water  company,  but  rather  the  more  forcibly 
|lo  draw  attention  to  the  subject.  Devonport  has  increased 
iptdly  in  pitpulsition;  huge  works  have  been  established  by 
iGoveniment,  and  it  has  become  imperative  that  some  improved 
'  rstt  of  water  supply  should  l>e  established  for  a  population  so 
rand  so  important.  There  are  many  reasons  why  a  public 
__  _r  supply  shovdd  be  in  the  hands  of  a  popular  body.  Water 
\  requireil  without  stint  for  washing  f  xitwalks,  cbannels,  lane^ 
Durts,  alleys,  backlets,  &c.;  as  aJso  for  watering  streets  ana 
"s^  for  public  baths,  and  for  public  wa-sh-houses.  A  company 
ay  sell  in  bulk  for  these  purposes,  ami  prf>fitjibly,  even  at  com* 
atively  low  charges,  if  the  works  have  l>een  properly  devised 
nd  are  economically  managed.  An  exa^sive  charge  diminishes 
aptitm,  fosters  discontent,  and  sooner  or  later  begets  sue- 
rivalry.  The  present  company  must  either  sell  their 
works  at  their  value  as  assessed  by  a  Jury,  or  they  mtist  entirely 
alter  their  mwle  of  collection,  storage,  and  supply,  and  reduce 
tbeir  charges.  The  springs  should  be  tAken  at  their  source,  the 
^ter  shonld  be  conducted  in  closed  earthenware  or  cast-iron 
quedui^t  conduits  into  covered  service  reservoirs,  from  which  it 
ibould  be  delivered  free  from  contamination  by  means  of  proper 
"house  services  within  each  hooae  and  tenement.  Nothing  short 
of  thia  will  be  satisfactory/* 


With  these  remarks  we  quite  a^ree,  and  at  the  same  time 

deplore  that  the  office  of  supplying  the  inhabitants  of  the  town* 
of  Plymouth,  Devonport,  and  Mo  rice-town,  together  vnih.  tbe 
neigh ttniring  districta,  should  be  entruste*!  to  so  many  indepen- 
dent and  antagonistic  bodies  of  officials  and  divided  jurisdictions, 
instead  of  a  cttmbined  plan  being  entered  into  by  all,  for  their 
oommon  benefit  At  present,  the  arrangementa  in  all  these 
places  are  most  imperfect  and  unsatisfactory.  In  the  town  of 
Devonpoi-t,  the  anuiial  mte  of  njurtality  to  lorMJ  persona  is  27; 
the  cholera,  in  1849,  ma<le  fearful  havoc  amongst  the  lower  class, 
whose  dwellings  are  densely  overcrowded  and  entirely  devoid  of 
dniinage.  The  density  of  population  to  houses  in  Devonport  is 
double  that  of  the  average  of  tdl  England,  and  the  mortality  is 
about  7  in  eAch  1(MX)  over  the  same  avei-age. 

The  RejK>rt  sets  forth — '*That  a  new  and  complete  system  of 
drainage,  a  full  and  pure  water  supply,  and  efficient  street  cleans- 
ing, are  required ;  that  one  hical  board  of  m^magement  should  be 
established  for  all  municiptd  and  sanitary  purposes;  that  the 
existing  water  supply  is  impure  and  irregular,  and  the  company*« 
charges  unequal  and  excessive;  that  the  sewerage  and  dndnage 
ia  limited  in  extent  and  defective  in  practice,  without  any  sys- 
teraatised  plan  of  pn^cedure;  that  the  present  system  of  cleansing 
streets  ana  removing  houf^e  refuse  is  imperfect;**  and  recommends 
the  establiahment  of  |Hiblie  Imths  and  wa^thhouses,  and  proper 
receptacles  for  the  dead;  and  also  recommends  that  the  mayor^ 
aldennen,  and  burgestses  of  Devonport  be  nominated  as  the  local 
board  of  health  fur  Uie  district 


PEIIMAKENT  WAY. 
JOHH  Ptm,  Patenteey  March  29,  1863. 

This  invention  consists  in  constructing  sleepers  (which  are 
transverse  sleepers)  of  eai'thenware,  slate,  stone,  or  other  suitable 
materials;  and  of  whatever  material  they  may  be  made,  they  ore 
formed  hollow,  instead  of  solid  as  heretofore-  In  order  to  prevent 
what  is  termed  sopping,  the  patentee  perforatee  the  bottom  or 
aides,  to  allow  the  water  to  enter  the  mterior  chamber  thereof, 
and  to  run  off  at  either  end.  To  fix  the  chairs  upon  tbe  aleepei-s, 
where  not  desirable  or  practicable  to  adopt  the  methods  now  in 
use,  the  sole  of  the  chair  is  formed  sufficiently  long  to  overlap 
the  aides  or  edges  of  the  sleeper;  and  the  ends  of  tlie  sole  are 
aectired  by  passing  a  bolt  fi*om  aide  to  side,  through  the  sleeper^ 
and  fastening  the  same  by  a  nut,  pin,  or  rivet. 

To  prevent  the  jarring  of  the  chair  and  sleeper,  wood,  feltj  or 
other  suitable  material  is  placed  between  the  chair  and  the 
aleeper. 

(flaim. — I*  The  construction  of  hollow  perforated  sleepers,  aa 
hereinbefore  described;  2.  Tlie  construction  of  sleepers  of  slate 
and  earthenware;  3.  The  construction  of  chairs,  and  mode  of 
fastening  the  same,  as  hereinbefore  described. 


STEAM-EN'GINIIS. 
Nathakikl  Clattoh  and  Jorkph  Shuttleworth,  Patenteew. 

This  improvement  consists  in  placing  the  working  cylinder  or 
cnrlinders  of  portable  or  locomotive  steam-engines  in  a  steam- 
cliamber  or  jacket  within  the  smoke-box,  whereby  condenaation 
of  steam  within  the  cylinder,  and  radiation  of  heat  therefrom,  is 
etfectually  prevented. 

The  form  of  the  steam-cbamber  or  jacket,  its  position  within 
tbe  smoke-boz,  and  the  communication  between  the  eteam- 
chamber  and  the  boiler,  may  be  so  disposed  and  varied  as  to  suit 
the  particular  construction  of  the  engine,  and  the  purpose  for 
whicb  it  is  used, — the  best  arrangementa  of  which  uiU  occur  to 
B.nj  intelligent  workman.  The  patentees  remark,  tliat  they  are 
aware  that  the  working  cylinders  of  steam-en|finea  have  been 
heretof<:>re  surrounded  by  a  steam  chamber  or  jo^cket,  and  alao 
that  the  working  cylinders  of  locomotive  and  portable  steam- 
engines  liave  been  sometimes  placed  within  the  smoke-box;  but 
they  have  found  considerable  aa vantage  to  arise  from  surround^ 
ing  the  working  cylinder  with  a  steam-chamber,  such  steam- 
clwiml^^er  being  placed  within  the  amoke-box  of  the  engine. 

Claim. — The  combination  of  surrounding  the  working  cylinder 
or  cylinders  of  portable  and  locomotive  steam-eujgiues  with  a 
steam  chamber  or  jacket,  placed  within  the  amoke-box  of  tbe 
engine. 


230 


THE  CIVIL  ENGIKEEE  AND  AECHTTECPS  JOUENAL. 


BEVIEWS. 

Ldciurea  an  Arehiiecture  amt  Pahtiittg^  delivered  at  Edhiburffh  in 
N'otferttber  1H53,  By  Jons  Huskik.  London:  Smitli,  J^der, 
and  Co*  1854.     pp.  239. 

Wfi  are  very  glad  to  aee  thii*  book;  we  atrongly  recommend 
our  architectuiiU  readers  to  buy  it,  fur  it  h  a  cheap  one,  mid  not 
I  A  very  big  one,  and  it  will  enable  them  t^  understand  what  Mr. 
Ea«kiii  is,  though  they  are  none  the  more  likely  to  understand 
what  he  nays  or  ineana.  We  are  ver)"  thaukfiil  to  Mr*  Ruakin 
for  publishing  this  book,  as  it  can  be  retui  or  looked  through, 
while  his  nmre  jwnderouB  tomes  fright^jned  away  many  a  sober 
readeri  who  therefore  took  Mi*.  Ruakin's  reputation  by  hearsay 
aiid  on  tnist  fi»m  his  a^lmu'ers.  This  little  volume  is  tlie 
quinteeaence  of  Ruskiiiiam;  it  coutains  in  a  couciae  fozin  the 
af>ctrines  of  the  gi-eat  master  on  the  subject  of  art  an  exemplified 
in  Architectuj'^,  Turnerism,  anil  pre-Riphaelitiam;  and  aa  it  is 
printed  fterrrmmt  ^ttf/eriorum,  its  authenticity  «inn*it  be  gainsaid. 
The  ]}npi\}  authority  nf  RuHkinisui  has  issnt*d  this  bull,  and  the 
faithfid  must  acknowleflge  its  infidlibility  until  the  said  authority 
again  changes  the  infallible  decre<;,s. 

This  is  no  inferior  work  of  the  great  master;  it  boasts  all  the 
Tiguur  of  his  mind,  and  is  marked  ^ith  liia  distinguishing  char 
mct^ristics,  and  if  at  other  times  his  etfualons  have  been  of 
gi^ater  length,  they  have  never  been  more  authoritative  or  more 
preMiae  in  tJieir  t^^rms.  We  aay  tluit  this  book  shows  what  Mr. 
Kuakin  is,  and  the  portrait  so  dagueri'e<:»tyf>e<l  is  not  a  flattering 
one.  Whether  we  l<x>k  at  Mr.  Raskin's  couciueions,  or  the  means 
by  which  he  proposes  to  arrive  at  them,  the  impression  is  equally 
unsatisfactory.  The  unprejudiced  resuler  will  wonder  how  such 
a  man  can  have  been  bo  bepraised  and  held  up  as  an  authority, 
bt'fore  which  artists  and  the  public  were  to  bow  in  reverence. 

It  is  in  the  spirit  of  cliqueism  that  we  must  seek  the  solution 
of  the  riddle.  As  a  University  man  he  received  the  support  of 
many  members  of  the  jiress  on  his  first  appearance  as  an  author, 
and  he  hua  since  been  bepiiJlWland  btslainWl  by  the  confmternity 
of  Puseyites  in  its  \"arious  sects.  In  thi«  band  of  misguided  and 
wrong-minded  men,  Mr.  Ruskin  is  one  of  many  wh<»,  like 
Kewman,  Pusey,  and  others,  have  unite<l  geniua  with  ilebasing 
8uj:*erstition  and  mystic  cant  Then,  toi»,  he  made  his  debut  cun- 
ningly on  a  subject  where,  though  the  modus  operandi  wijs  the 
canonical  one,  the  end  was  not  recoguisiible  neo-cutholic.  iVIr. 
Buskin's  homilies  on  Turner,  nevertheless,  lia<l  all  the  maiks  of 
its  parentage, — they  wei'e  dogmatical  and  intolerant;  they  were 
mystifie^i  and  mysterious.  Even  in  thi^  <by,  without  fear  of 
exclusion  from  the  fold  of  ne<>-c?itholiciHtn,  he  can  revert  to 
Turnerism,  and  bnng  it  wnthiu  the  limits  of  his  orthoilox  works. 
The  puVilic,  who  would  have  shrunk  bac*k  from  o[Hfnly-a vowed 
Fuseyism,  Ii3t43ned  oti  a  subject  cff  art;  thev  ailmired  his  elo- 
quence, his  subtlety,  his  fervour,  as  they  would  those  of  a  Jesuit 
preacher.  Pn>titing  by  this  reception*  Mr.  Ruskin,  having  got 
the  ear  of  the  pul>lie,  has  yn^ooeeded  until  he  is  a  rect^gnised  mis- 
sionary of  neo-catholicLsm. 

Just  as  the  Jesuits  of  the  Roman  Catholics  adopt  various  dia- 

ffuiseii  and  resort  to  varioua  schemes,  to  cet  access  to  the  popo- 

Jation  whtjm  they  pmpose  to  corrupt,  so  do  the  Jesuits  of  Anglo 

Catholidsm.     DiveiT<<>  in  mejins,  sometimes  cttnflicting  in  opinion, 

their  end — that  of  enslaving  the  ndnds  of  a  free  people — is  the  same. 

One  writer  ailvocates  the  sports  of  the  middle  ages,  and  would 

lead   the  flock  to   the  confessional  thrt>ugh  the  cricket-ground, 

a!  licit  his  love  of  art  and  nature  is  not  so  great  as  that  of  some  of 

his  brethren. 

**Lel  orts  nod  learni&g,  trade  tktu\  commerce  die, 
But  giv9  us  «tUJ  our  <Aii  nobility," 

h^iiiic,  earnest  in  jK)int8  of  architectural  aesthetics,  attach  them- 
selves to  symb<ilism,  and  catch  the  ears  of  the  unwary  countiy 
parscm,  who  »traight\^'ay  gi^*e«  himself  up  to  the  vesica  pi?*cis,  to 
aedilia,  monatrances,  ami  candles  lightM  or  uidighted.  Young 
la4lies  of  pious  aspvirationa,  who  are  content  to  marry  cunites  and 
make  love  to  vicsxrs,  are  led  to  embroider  altjir-cloths  instead  of 
slippers,  and  to  decorate  the  church  inste^id  of  the  boudoir.  The 
lo\'er  of  soDff  is  awakened  to  the  horrors  of  the  n.'isal  twang  of 
charity  childi^n,  and  lendi*  himself  to  tlie  Gregorian  chant,  little 
tbltiking  that  his  part  in  the  jilay  is  aubservieut  U\  that  of  Pope 
Owgfirv  himself,  whose  Hildebrandine  pi^etensions  are  the  re^ 
nims  o{  his  art-loving  leatlers.  If  a  miin  hm  a  love  of  masonrj', 
they  claim  him  for  the  fi'^eemasons  of  the  church,  and  persumle 
him  he  is  restoritig  an  institution  of  the  midiUe  ages  which  in 


the  xniddle  ages  was  tinknown.  The  painter  is  appealed  to;  tk^ 
love  of  mysticism,  which  in  inferior  minds  stands  m  the  staid  of 
genius,  or  is  the  alloy  of  it,  is  fostered,  and  Hunt,  Miilai% 
Rossetti,  and  other  like  disciples  are  enlisted.  Thus  the  fbrtus  of 
the  middle  ages  are  restored, — and  be  it  not  supposed  that  Ihfl 
spirit  la  wantmg.  Pope  Gregory  tlie  Great  will  never  die  while 
sect  or  priest  exists,  and  the  liaughty  and  overbearing  monkerj 
of  the  middle  ages  will  always  End  fitting  copyists  m  nmrow* 
mindetl  pedagogues  and  over- weening  parsons.  Thoe  is  goC 
together  an  army  of  oo-operating  bodies,  neither  confederates  nor 
allies,  moved  by  their  own  special  objects,  but  made  to  tmite  in 
the  promotion  of  one  great  end,  which  they  are  ignorant  or  beed- 
less  that  they  are  ful tilling. 

There  is  one  marked  characteristic  and  distincUon  in  all  tkbi 
movement.  With  all  the  zeal  for  the  revival  of  the  midiile  ages 
in  their  entirety,  there  is  no  deaire  to  revive  forms  of  national 
freedom  and  individuid  independence,  which  are  the  most  tniljT 
interesting  features  of  the  middle  ages,  which  are  the  germs  of  our 
free  institutions,  and  many  ancient  types  of  which  oouid  worthily 
be  imitated  or  restored.  How  little  of  the  spirit  of  a  Dante,  a 
Chaucer,  or  a  Wickliffe  enters  into  the  proceedings  of  the 
media^valists;  how  little  do  we  see  of  the  freshness  of  genius,  of 
the  halestrong  vigour  of  thought,  of  the  noble  expansion  of  mind. 
What  they  seek  to  restore  is  3ie  slavery  of  mind  from  the  cradle, 
the  ilebasement  of  thought,  and  its  confinement  within  fetters  ox 
which  priests  indeed  bear  the  keys,  but  wliich  are  never  nse<l  to 
unlock.  Tlie  inculcfition  of  a  mind-debasing  mysticism  is 
pernicious  enough,  but  to  subject  the  human  reason  to  that 
ecclesiastical  tribunal  which  for  so  many  s^  has  warred  witii 
free  thought,  more  strongly  marks  the  insidious  enterprise  for 
evil.  The  fate  of  architecture  under  such  an  influence  can  be 
only  that  of  the  other  arts; — the  genius  of  its  professors  must  be 
unshackled  in  order  to  have  free  scope.  Degrading  restrictioos 
are  however  laid  down  to  trammel  tne  aspirant;  to  one  style  d 
architecture  bis  exertions  must  be  confined,  and  the  precetlenta  of 
the  ancients  and  the  dictations  of  the  priest  are  to  De  his  strict 
guides.  The  canons  of  taste  are  to  be  abandoned  for  the  mystleil 
i*elutions  of  magical  numbers  and  colours  and  forms,  trine  sluiI' 
septenary,  legends  and  symbols  and  types.  Against  stxcb 
influences  it  bSiomes  every  well-wisher  of  architecture  to  proteat| 
as  they  can  oidy  operate  to  the  retrogradation  of  art. 

In  the  udddle  ages,  there  were  holy  and  salutary  infTiiMne&a, 
there  were  free  and  noble  inspirtdions,  which  ennobled  ;  ] 
In  the  contest  of  mind  against  priestly  thnddom  and  su| 
which  nltiraately  resulted  in  tlie  libemtion  of  a  larg^'  ['  t 
Europe,  the  fxiet  and  the  artist  were  found  enrolled  on  i  n-  ^.  ie 
of  lnde|»endence,  and  they  were  co-operators  with  the  pi  ie::3t  in 
consequence  of  the  latter  conceding  to  the  claims  and  merits  of 
the  artist.  Had  the  artist  been,  as  Mr.  Ruskin  and  his  fellow* 
dis<Tiples  believe  and  wish,  the  slave  and  tool  of  tlie  priest,  w« 
should  never  have  witnessetl  those  noble  works  which  it  is  sap* 
poscii  the  call  of  the  priest  «in  now  reproduce. 

As  a  missionary  of  the  neo-cnthrjlic  system  for  the  enslave* 
ment  of  the  hurmm  mind,  Mr.  Ruskin  made  his  a|ipeanuioe  tUi 
Edinburgh — an  enteqirine  daring  in  its  conception,  and  ernMl/ 
carried  out.  Edinburpjh  is  a  place  where  the  morbid  horror  of 
popery  overcomes  the  inherent  love  of  the  benutifid,  engendered' 
among  a  p<3etical  f>enple  by  constant  ass(3ciation  with  the  m< 
romantic  scenery,  and  earnest  syrajiathy  with  the  works 
nature.  Mr.  Ruskin  l>egins  by  praising  the  modern  Atheniani 
and  raodenj  Athens  beyond  even  tiie  degree  of  Scotch  laudation, 
and  that  ilidtribution  of  mutual  and  reciprocal  praiiie  in  whicb 
the  lowlaijilerw  pi^»vei'l>ially  indulge.  On  the  sti^npth  of  this 
gluritication,  ^Ir.  Ruskin  proceeded  to  pour  into  the  f  1 

ears  of  his  auditory  the  c]ioic?eBt  dogmas  which  distbi  -i 

system;  but  f«irtimately  he  has  gone  further,  and  bavin  I 

his  hicubrationa,   he  has  given   Ids  dupes   the   opp*»v  ;" 

scanning  at  leisure  those  passages  whicn  in  their  deli^^-j^y  i*A> 
reailily  met  with  acquiescence  and  aeceptaiice. 

Eiirnest  in  the  proimgfititjn  of  false  (hjctrines,  he  |>o8ses8es  th^ 
aealous  spirit  which  distinguishes  many  sut^li  mirtstonan*  s,  and 
which  gives  his  style  an  air  of  canii«tneaa,  impresaivein  -s.  ..ud 
(so  far)  of  originality,  as  to  claim  by  symmtliy  the  rea-i 
nitit^  of  the  unreflecting.     By  appealing  boMly  to  the  [  -s 

of  his  auditors,  he  gains  a  heaiing  fur  crotchets  «>f  bis  o^vn,  •  >  i.  h 
pfiss  muster  on  the  cre<iit  of  their  intn*diiction.  Mr  L'  i  kin  is 
necessarily  less  a  reasuuer  than  an  advocate, — less  it  !  .;  i m  tIcu 
a  sophist, — less  anxious  for  truth  than  for  the  pr  j  .iu::.U'»it  ^i  % 
sect  and  a  iaith.    Many  of  his  assertions  ax^  dmpie  con 
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to  Ma  lifit«D«ra,  and  his  own  sjstem  k  one  of  paradoxes  anil  of 
r  myetical  formulae,  Tlnia  is  brought  together  a  inaan  of  ccmtTa* 
[  dictioD3y  audi  ii»  a  m/iaked  Jesuit  can  alone  parallel  The  pre- 
'"■-pluielite  appeob  to  John  Knox  to  court  hiu  audience,  and  to 
.1  bible  because  the  bible  ia  the  auperstitioua  shibboleth  of  the 
pftorthem  Atheniana.  An  appeal  to  John  Knox  the  iconoclaat 
^  pomes  paaainff  strange  firom  such  lipa^  an<l  the  bible  appealed  to 
f  as  a  standara  of  thought  among  the  bold  apij-its  of  tlie  north 
h^orda  the  Pmjeyitcs  and  medi«iralist«  only  a  convenient  eitory 
[•  whereon  to  string  a  aeriea  of  aubjecta.  For  a  sample  we  give  the 
^following  example: — 

*  Whatever  has  been  advanced  m  the  couTBe  of  thia  eTenln^,  Iiaa 

mted  on  Uie  aaeumptioo  Uiat  alt  architecture  was  to  be  of  bridt  and 

ttone;  and  may  meet  with  aome  heiitatioa  in  ita  aoceptauoe^  on  account 

of  the  probable  nae  of  iron,  gbuw^  and  such  other  materiala  in  our 

Allure  efiifioea.     I  cannot  now  enter  into  any  statement  of  the  poanble 

Haea  of  iron  or  glaai,  but  I  will  give  you  one  reacion,  wliich  I  think  will 

veigh  strongly  with  most  here,  why  it  i«  not  likely  tbat  they  will  ever 

'  become  important  elements  in  arcbiteotural  effect.     I  know  that  1  am 

IttMakin^f  to  a  company  of  philofophera,  but  you  are  not  philofiophers  of 

llua  kind  who  auppoae  that  the  Bible  ia  a  superannuated  book;  neither 

e  you  of  those  who  think  the  Bible  i§  diahonoured  by  b^ng  referrod  to 

r  judgineot  in  nnall  matter*.     The  very  dinnity  of  the  l>ook  aeema  to 

,  on  the  contnuy,  to  justify  ua  in  referring  every  thing  to  it,  with 

^t  to  which    any  conduaion    can    be   gathered  from   its  pages, 

ning  then  that  the  Bible  ia  neither  auperannuated  now,  nor  ever 

siy  to  he  ao,  it  will  follow  that  the  iUustratioiia  which  the  Bible 

pIojB  are  likely  to  he  dear  and  inielligOfle  iiitistratioM  to  the  end  of 

I  do  not  mean  that  every  thing  apoken  of  in  thf^  Bible  hktories 

I  oontmue  bo  endure  for  all  time,   but  that  the  thingi«  which   the 

lie  uses  for  itlustmtion  of  eternal  truths  are  likely  to  remain  eternally 

|iDiteUigible  illuatrationa.     Now,   I  find  that  iron  architecture  is  indeed 

poken  of  in  the  Bible.     You  know  how  k  is  aaid  to  Jememlah,  *  Behold, 

have  made  thee  thia  day  a  defenoed   city,   and  an  iron  piUar*  and 

waUi^  againat  the  whole  huui'       But  I    do  not  find  that  iron 

ig  ii  ever  alluded  to  aa  likely  lo  become  familiar  Ui  the  minda  of 

but,  on  the  eontraryi  that  an  arehitecture  of  carved  stone  ia  con- 

nuaily  employed   as  a  aourco  of  most  important  iUuatrationa.      A 

iMmple  inatance  must  oocur  to  all  of  you  at  once.     The  force  of  the 

linage  of  the  Corner  Stone,  aa  used  throughout  Scripture,  would  com- 

'  lei^y  be  loat,  if  the  Chriatian  and  dvilia^  world  were  ever  extensively 

» employ  any  other  material  than  earth  and  rock   in  their  domestic 

uildin^.     I  firmly  believe  that  they  never  will;  but  that  aa  the  laws 

~ef  beauty  are  more  perfectly  eatabliihed,   we  shall  be  content  still  to 

build  aa  our  fordathena  built,  and  stiU  to  receive  the  same  great  lessons 

%hich  such  building  ia  calculated  to  convey;  of  which  one  Is  indeed 

r  to  be  forgottssi.     Among  the  questions  respecting  towers  which 

laid  before  yon  to-night,  one  him  been  omitted:     *\Vliat  man  is 

I  of  you  intending  to  build  a  tower,  that  sitteth  not  down  first  and 

nteth   the  coat*  whether  he  have  sufficient  to  Bniah  it?'     I  have 

I  upon  you,  this  evening,  the  building  of  dooiefttic  towers.     Vou 

ay  think  it  right  to  dismiaa  the  subject  at  once  from  your  thoughta; 

nt  let  us  not  do  so,  without  considering,  each  of  ua,  how  for  (Aat  tower 

I  huittj  and  how  truly  its  cost  has  been  counted.** 

From  the  ^lae  pmtion  on  which  Mr.  Ruakin  fii«t  entered,  he 
ver  eacapea,  had  he  even  the  desire  to  do  ao.  Empty  descrij)" 
►a  and  paradoxical  aaaertion  form  the  st^iple  of  each  discourse* 
To  examine  auch  a  work  aeriotialy,  or  to  contraat  its  pr©p>sitioiia, 
would  be  an  utter  waste  of  labour,  aad  a  grievoua  affliction  on  the 
patience  of  our  readers.  If  there  are  any  Ruskiuiatii  among 
ftrchitet^ta,  it  would  be  firuitleas  to  attempt  to  change  their  mm- 
victit>ns;  but  aa  architects  are  men  of  senae,  they  neSl  but  little 
to  enable  them  to  appreciate  the  exertions  of  3Ir.  Rnskin,  With 
them,  Mr.  Ruakin  is  not  an  authority  on  matters  of  art  or  of 
la^te^  Dor  ia  he  likely  to  become  so,  and  they  will  listen  to  his 
dicta  with  more  impatience  than  attention. 

After  a  great  deal  of  parade  about  what  Mr.  Ruakin  has  done 
and  waa  to  do  for  architecture,  and  about  the  new  style  be  was 
to  invent,  it  turns  out  that  his  grand  syatem  is,  to  introduce  the 
mediieval  styles  in  a^  their  compteteneaa;  a  doctrine  which  it 
needed  no  new  expositor  to  lay  before  the  architectural  world,  afi 
it  was  propounded  by  Mr,  Pugin, — ao  that  Ruskiniara  tuma  out 
to  be  only  a  new  name  for  Puginiam,  with  the  ditferenoe  that 
Mr.  Pugin  wa^  a  practical  man. 

It  ia  very  datigerouB  to  quote  from  Mr.  Euskin  what  seems  to 
be  right,  for  there  ia  so  much  error  mixed  up,  that  it  ia  aearcely 
powtible  to  get  at  an3rthing  straightforward.  As  to  give  examplea 
of  choice  morcmujp  uf  Ruskiniam  is  a  waste  of  print  and  imper, 
we  hardly  know  whether  we  are  justified  in  stating  that  the  fol- 
lowing piece  of  tomfoolery  is  an  exemplification  of  Mr*  Ruskin's 
theory  of  style: — 

**  You  muBt  all,  of  course,  have  observed  that  the  principal  distinctioni 


betWMB  SEziating  atylea  of  architecfetire  depend  on  their  methods  of  roof- 
ing any  apace,  as  a  window  or  door  for  instance,  or  a  apace  between 
piilani;  that  is  to  say,  thi^t  the  djaracter  of  Greek  architecture,  and  of 
all  that  is  derived  from  it,  depend*  on  its  nnifing  a  spaoe  with  a  s'mi^le 
atone  laid  from  aide  to  side;  the  cliaracter  of  liomuji  architecture,  and  of 
all  derived  from  it,  depends  on  its  roofing  spaces  with  round  archer;  and 
the  character  of  Gothic  architecture  depends  on  ita  roofing  spMCcs  with 
pointed  arches,  or  gables.  I  need  not,  of  course,  in  any  way  fellow  out 
for  you  the  mode  in  which  the  Greek  system  of  architecture  ts  derivt?d 
from  the  horizontal  lintel;  but  I  ought  perhaps  to  explain,  that  by  Itoumii 
architecture  I  do  not  mean  that  spurious  condition  of  temple  form  which 
was  nothing  more  than  a  luscious  imitation  of  the  Greek;  but  I  mean 
that  architecture  in  which  tlie  Roman  spirit  truly  manifested  itaelf^  the 
magnificent  vaultings  of  the  aqueduct  and  the  bath,  and  the  oolosenl 
heaping  of  the  rough  stones  in  tlie  arches  of  the  amphitheatre:  an  an^hi- 
tecture  full  of  expreasiou  of  gigantic  power  and  strength  of  will,  and 
from  which  are  directly  derived  all  our  most  impressive  eariy  buiUUngH, 
called,  as  you  know,  by  various  antiquaries,  Haxon,  Norman,  or  Hoinan- 
esque.  Now  tiie  first  point  I  wish  to  insist  upon  ta,  that  the  Greek 
•ystem,  considered  merely  as  a  piece  of  construction,  is  weak  ;uid 
barbarous  oompared  with  the  two  others.  For  instance,  in  the  case  of 
a  laige  window  or  door,  If  you  have  at  your  disposal  a  single  large  and 
long  stone  yuu  may  indea^l  roof  it  in  the  Greek  manner,  as  you  have 
done  here,  with  comparative  sifcurity;  but  it  is  always  expensive  to 
obtain  and  to  raise  to  their  place  stones  of  this  laige  size,  and  in  many 
places  nearly  impossible  to  olitiun  them  at  all:  and  if  you  have  not  such 
atones,  and  still  insist  upon  roofing  the  space  in  the  Greek  way,  that  ia 
to  say,  upon  having  a  square  window,  you  must  do  it  by  a  miserably 
feeble  adjustment  of  bricks.  You  are  well  aware,  of  course,  that  this 
latter  is  the  usual  way  in  which  such  windows  are  now  built  in  En^hmd; 
you  are  fortunate  enough  here  in  the  north  to  be  able  to  obtain  single 
stones,  and  this  ciriTumstance  alone  gives  a  consideFable  degree  of 
grandeur  to  your  buildings.  But  in  all  caaea,  and  however  built,  you 
cannot  but  see  in  a  momt<nt  that  this  cross  bar  is  weak  and  imperfect. 
It  may  be  strong  enough  for  all  immediate  intents  and  purposes,  but  It 
ia  not  so  strong  aa  it  might  be:  however  well  tlie  house  is  built,  it  will 
still  not  stand  ao  long  a«  if  it  had  been  better  constructed;  and  there  In 
hardly  a  day  pasaea  but  you  may  see  some  rent  or  flaw  in  bad  buildings 
of  thia  kind." 

As  the  book  before  ua  is  strictly  a  reprint  from  Mr.  Ruskin'a 
lectures,  and  baa  engravings  fn^m  the  original  illuBtrations  to 
which  frequent  refei-ences  are  ma4ie,  it  ia  further  difficidt  to 
find  passages  conveniently  adapted  for  quotation,  were  we  even 
disposed  t)>  take  advantai(e  of  the  oppoilunity.  We  are  nevei^ 
theless  tempted  by  the  friUowing: — 

"I  have  hitherto  appeiderj  only  to  your  national  pride,  or  to  your 
cnmraon  sense;  but  surely  I  should  treat  a  Soottish  audience  with 
indignity  if  I  appealed  not  finally  to  something  higher  than  either  of 
them, — to  their  religious  principles. 

'*You  know  how  oflen  it  is  difficult  to  be  wisely  charitable,  to  do 
good  without  multiplying  the  sources  of  evil.  You  know  that  to  give 
alms  is  nothing  unlets  you  give  thought  also;  and  that  therefore  it  is 
written,  not  'blessed  is  he  tkAifeedeth  the  poor,'  but,  'bleased  is  he  that 
cmmdereth  the  poor/  And  you  know  that  a  little  thought  and  a  little 
kindness  are  often  worth  more  than  a  great  deal  of  money. 

"Now  this  charity  of  thought  is  not  merely  to  be  exercised  towards 
the  poor;  it  is  to  be  exercised  towards  aJl  men.  There  is  assuredly  no 
action  of  our  soda!  Efe,  however  unimportant,  which,  by  kindly  thought 
may  not  be  made  to  have  a  Iteneflcial  infiuence  upon  others;  and  it  is 
imfKiBsible  to  spend  the  smallest  sum  of  money,  for  any  not  absolutely 
necessary  purpose,  w-itliout  a  grave  reaponsibiUty  attaching  to  the 
manner  of  spending  it.  Tlie  object  we  ourselves  covet  may,  indeed,  be 
desirable  and  harmless,  so  fiir  as  we  are  ooncemed,  but  the  providing  us 
with  it  may,  perhaps,  be  a  very  prejudicial  oocupation  to  some  one  ebe. 
And  then  it  becomca  instantly  a  moral  question,  whether  we  are  to 
indut^  ourtelves  or  not.  Whatever  we  wish  t-o  buy,  we  ought  first  to 
consider  not  only  if  the  thing  be  fit  for  us,  but  if  the  manu^M^ture  of  it 
be  a  wholesome  and  happy  one;  and  if,  on  the  whole,  the  sum  we  :ure 
going  to  spend  will  do  as  much  good  spent  in  this  way  aa  it  would  if 
spent  in  any  other  way.  It  may  be  said  that  we  have  not  time  to  con- 
sider all  this  before  we  make  a  purchase.  But  no  time  could  be  spent 
in  a  more  important  duty;  and  God  never  imposes  a  duty  without  giving 
the  time  to  do  it.  Let  us,  however^  only  aoknowled^  the  principle; — 
once  make  up  your  mind  to  allow  tlie  conatderation  m  the  effect  of  your 
purchases  to  reguUte  the  itiarf  of  your  purchase,  and  you  wiU  soon  easily 
find  grounds  enough  to  decide  upon.  The  plea  of  ignorance  will  never 
take  away  our  responsibilities.  It  is  written,  'If  thou  aayest.  Behold 
we  knew  it  not;  doth  not  he  that  ponderth  the  heart  consider  iti  and  he 
that  keepeth  thy  soul,  doth  not  he  know  it?* 

"I  could  press  this  on  you  at  length,  but  I  hasten  to  apply  the  prin- 
ciple to  the  subject  of  art.  I  will  do  so  broadly  at  first,  and  then  come 
to  architecture.  Enormous  sums  are  spent  annually  by  this  country  in 
what  is  called  patronage  of  art,  but  in  what  is  for  the  most  part  merely 
buving  what  strikes  our  fancies.  Thie  and  judicious  patronage  there  ia 
in4eed;  many  a  work  of  art  is  bought  by  those  who  do  not  care  for  Its 
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poiMinion^  to  aBtift  tbe  itruggUng  axtist,  or  relieve  iho  unsnooeeaful  one. 
But  for  th«  mo6t  pat%  I  fear  we  aro  too  much  in  the  habit  of  buying 
aimply  what  we  liKe  best^  whollj  ureiDOotive  of  kdj  good  to  be  done, 
etiber  to  the  artist  or  to  the  echoolii  of  the  country.  Now  lei  lu  remem- 
htSTj  tliat  every  farthing  we  spend  on  objecta  of  art  luui  influeDi:^  over 
mail's  minds  and  apmtaj  far  more  than  over  their  bodies.  By  the  pur* 
cluiaa  of  every  print  which  h&ogs  on  your  walU,  of  every  cup  out  of  which 
jroii  drink,  and  every  table  off  i^ch  you  eat  your  bread,  you  are  educating 
a  mft««  of  men  in  one  way  or  another.  You  are  either  employing  them 
healthily  or  unwholeaomely;  you  arem^dn^  thetn  lead  happy  or  unhappy 
live*;  you  are  loading  them  to  look  at  nature  and  to  love  her — to  think* 
to  feel,  to  enjo7, — or  you  are  blinding  them  to  nature,  and  keeping 
them  bound,  like  bea«tA  of  burden,  In  mechanical  and  monotonoufl 
employments.  We  ahall  be  all  aaked  one  day,  why  we  did  uai  think 
tuore  of  thia, 

''Well  bui^  you  wUl  say,  how  can  we  decide  what  we  ought  to  buy, 
but  hy  our  Okinffs?  You  would  not  have  he  buy  what  we  don't  like? 
No,  but  I  would  have  you  thorcmghly  sure  tlmt  there  is  an  absolute 
right  and  wrong  in  all  art,  aud  try  to  find  out  the  right  and  like  that; 
and,  secondly,  sometimea  to  sacrifice  a  careless  preferenoe  or  fancy,  to 
what  yciu  know  is  for  the  good  of  your  fdlow- creatures.  For  instance, 
when  you  spend  a  guinea  upon  an  engraving,  what  have  you  done? 
You  have  paid  a  man  for  a  certain  numtier  of  hours  to  sit  at  a  dirty 
table,  in  a  dirty  room,  inhaling  the  fumes  of  nitric  acid,  stooping  over 
a  steel  plate  on  which,  by  the  help  of  a  magniiyiog  gUss,  he  is,  one  by 
by  one  labouriously  cutting  out  certain  notches  and  scratches,  of  which  the 
«fi«ot  is  to  b©  the  copy  of  another  man's  work*  You  cannot  suppose  you 
havo  done  a  very  charitable  thing  in  this)  On  the  other  hand,  whenever 
you  buy  a  small  waterooluur  drawing,  you  have  employed  a  man  biippily 
and  healthily  J  working  in  a  dean  room  (if  ho  likes),  or  more  probably 
titiU,  out  in  the  pure  country  and  &esh  air,  thinking  about  aomethingf 
anfi  learning  something  every  moment;  not  straining  his  eyesight,  nor 
breaking  his  back,  but  working  in  ea^e  and  hnppines^.  Therefore  if  you 
mn  tike  a  modest  wateroolour  better  than  an  elaborate  engraving,  do. 
There  may  Indeed  be  engravings  which  are  worth  the  suffenng  it  (»ata 
to  produce  them;  but  at  aU  events,  engnmngs  of  public  dinrnfTs  and 
laying  of  foundation  stones,  and  such  things,  might  be  dispensed  with. 
The  engraving  ought  to  be  a  fint-rate  picture  of  a  first-rate  subject  to  be 
worth  buying.'* 


FEmiAKENT  WAY. 
JoHjr  Shae  Perrikq,  Palent^ie,  August  1,  1853. 

This  inventiou  relates  to  an  improved  form  of  that  part  of  the 
pemuuient  way  of  railways  (Xiiled  pointa  or  awitchei^,  and  eoiiBiHts 
in  »o  forming  the  raila  wtdch  conatitube  such  apparatua,  that  they 
cai>  be  turned  over  aud  used  oii  either  siile — taat  Ib  to  say,  the 
two  moving  or  tongue  rails  are  cut  or  otherwiaa  fonned  to  a 
pjvttem  which  will  admit  of  their  being  adapted  either  side  up,  ao 
that  when  the  one  sui-faoe  is  worn  out,  the  other  may  be  brought 
upward  for  the  carriages  to  run  upon,  and  in  like  manner  the 
fixed  rails  are  oonstruoted  which  constitute  the  other  portions  of 
switches. 

The  annexed  engraving  represents  an  end  elevation  of  one  of 
the  switches,  a  ft  explaining  the 
sections  thereof  at  various  points. 
Up<3n  the  figure  are  marked  the 
8e>'eral  numhers,  1,  2, 3,  4»  5,  6,  7> 
which  indicate  the  sectionul  shape 
of  the  rail  at  various  p«dnts; 
»uch  sections  gradutdiy  increase  in 
breadth  a^  the  wheels  of  the 
carriage  lose  their  bearing  upon 
the  fixed  rail,  that  at  7  being  of 
the  full  liren^ith.  The  upfier  part 
A^  and  the  lower  part  B,  are  of 
the  «aino  fi>rni,  mt  that  when  the 
i>ne  is  worn  out,  it  may  be  turned 
upside  down,  an»i  moved  to  the 
other  side,  as  from  a  to  6,  which 
hitter  being  also  in  like  manner 
fshifted,  so  aa  to  occupy  the  pUvce 
of  a,  two  new  suriaces  will  be 
obtsin^  as  bearings  for  the  train. 
The  dxed  rails  e,  of  the  switL-h 
ai'e  formed  in  the  aame  ninnner^ 
so  that  ther  may  be  reversed  when 
ds«ijred|  and  pr^ent  the  proper  relative  sliapes  to  the  moveable 
parts  it)  6. 
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PREVENTING  COLLISIONS  ON  RAILWAYS. 

W,  OosLiKo,  Woolwich,  Invmior. 

This  apparatus  consists  of  a  neiidulura  attached  to  the  __ 
side  of  a  locomotive  tender,  which,  coming  in  contact  with  a  i 
when  tiime<l  up  on  a  sleeper,  causes  it  to  raise  a  lever  which 
placed  by  the  side  of  the  tender.     Connecting-rods  are  attached  t 
this  lever,  which  raise  the  break,  turn  off  the  steam,  and  ring  i 
bell  to  apprise  the  driver  of  danger.     Attached  to  the  driverd 
bell  are  wires^  which  pass  under  each  of  the  carriages,  ^     *   *      v 
pecuhtuly  ccmstnietea  crfink  the  bell  can  be  rongw^ 
train  is  travelling  on  a  level  or  descending  an  inclinei  i^*  Lii»i  lu^  | 
guard  or  any  pa9.%enger  can  immediately  give  warning  to 
driver  in  the  event  of  <langer.     A  lever  is  also  provided  on 
engine,  which  is  made  to  act  upon  every  carriage-wheel,  ao  t 
the  train  would  not  pass  over  more  than  fifty  yards  after  thd^ 
breaks  are  appUed;  oonsequently  any  oollisioQ  would  be  prevented* 


TEMPERING,  GIUNDING,  AND  POLISHING  STEEL, 
AKD   OTHER   METALS. 

JaM£8  Chestermax,  Patent^  November  1,  1853. 

This  invention  conaiats — First,  in  the  process  of  harde 
tt^m peering  strips  or  plates  of  thin  steel,  such  as  saw-blade 
The  coil  of  steel  is  wouutJ  into  a  circular  cast-iron  esse,  in' 
side  of  which  is  an  aperture  through  which  one  end  of  the  oo3 
protrudes.    The  case  is  then  closetl  in  by  a  cast  metfil  lid,  iin<ll 
placed  in  the  fiu-nace,  where  it  remains  until  red-hot.     It  is  then  J 
removed,  and  the  strip  of  steel  ia  drawn  out  through  the  apertuiWI 
in  the  case,  and  passed  between  a  pair  of  cold  steel,  metal,  ( 
stone  dies  or  plates,   by   which   it  is  hardened  and  flattent 
Means  are  provided  for  Keeping  the  dies  or  plates  oool.     Smalls 
anil  thicker  lengths  of  steel  are  placed  in  the  mmace  until  red-i 
and   th tm   subjected   to  pressure  between  two  dies  or  pi' 
mounted  in  th©  manner  of  a  press;  the  effect  of  which  treati 
is  to  harden  the  steel  and  prevent  it  from  warping  or  buck! 
The  press  is  c*>oled  by  the  application  of  cold  water  to  it.     The_^ 
shorter  lengths  are  tempered  in  the  ordinniy  manner,  but  the 
tliin  strips  of  steel  are  removed,  after  passing  from  the  diea,  to  n 
stretching  table,  where  one  end  is  secured  between  screw-clamp 
or  otherwise,  and  the  other  end  ia  clipped  between  another  i 
of  screw  clamps  attached  to  a  leather  strap,  which  ia  fastens 
a  drmn  or  rcjller  furnished  with  a  lever,  weighted  so  as  U)  prfHluoftj 
a  gentle  stniiu  on  the  steel.     Oil  or  pfreaae  ia  then  apjiliea  to  i 
steel,  an*!  bkzed  off  by  the  heat  of  a  portable  furnanje  or  g 
light,  or  other  source,  which  imparts  a  tine  spring  temper  to  thf 
steel,  and  flattens  it  at  the  same  time.    The  steel,  after  passiid 
from  the  hardening-^ies,  may  be  drawn  through  a  fixed  ^S1 
furnace,  thus  rendering  the  two  operations  of  hardening  and  tem- 
pering continuous. 

Secondly,  in  the  process  of  grinding  both  aides  of  a  flat  articlfl| 
or  the  entire  T>eriphery  of  a  circular  or  similar  shaped  articles 
Upon  a  central  tube  or  axis  is  attached  a  cylindrical  grindstone 
which  is  made  plain  or  indented  with  semicircular  or  othe' 
grooves,  according  to  the  shape  of  the  article  to  be  grtmnd.  A 
second  similar  grindstone  ia  mounted  over  the  first.  Rotar 
motion  is  imfiarted  to  these  rollers,  and  the  article  to  be  grounl 
is  jjasaed  through  them  in  a  direction  contrary  to  tlmt  of  th 
rollers.  WTien  the  articleis  t<i  lie  ground  are  flat,  the  aides  of  on 
of  the  rollers  are  provided  T^ith  colUrs  or  flanges  formwj 
grindstone,  and  of  larger  diameter  than  the  roller,  which  effec 
the  p-iutUng  of  the  edges  aa  well  as  the  sides  of  the  article  whe 
requisite.  Themj  rollers  are  capable  of  adjustment  to  the  varyic 
thickness  of  different  articles.  When  one  side  only  of  a  steel  t_^ 
metai  article  is  required  to  be  ground,  !l  plain  wooden  roller  ii 
substituted  for  one  of  the  grindstones.  Combined  with 
arrangement  are  guide-rtdlera  for  cross-grinding. 

Thirdly,  the  inventor  employs  in  the  operations  r>* 
bulhijg  and  brushing  blades  of  steel  and  other  metal  art 
Mijtiilar  ndlers  formed  of  soft  wo.>d,  with  emery  on  the  sui1iu»j,  i 
buff  lejither  or  briatlea,  or  partly  of  buff  and  partly  of  bristlee* 

By  these  improvements,   men  engaged   in   grinding  will    _ 
enaliletl  tt*  stand  to  their  work  at  a  much  greater  distance  froq 
the  Mtmies  than  at  present,  and  in  front  of  the  stones  instc 
leitning  over  them;  they  will  thereby  be  less  liable  to  the  injl 
etlects  of  the  sttme  grit,  and  more  removed  from  danger  * 
e^ent  of  a  stone  flying  to  pieces. 
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AECHiTECTUEE  IN  THE  HOYAL  ACADEJ^fY 
EXHIBITION, 

TSE  fine  art  collections  are  now  in  full  glory,  and  first  and 

Mfiicwt    the    **  Royal  Academy  of   Painting,    Sculpture,   and 

rcKitectur^/*    We  propose  comlucting  tlie  reader,  to  the  best  of 
iiir  ability,  through  the  comparatively  small  portion  of  the  exhi- 

'tion  devote^i  to  the  latter  a ubjeet,  but,  before  starting,  it  wiU  be 
U  to  get  a  notion  fi-om  the  cataJogne  of  what  we  are  likely  to 
i, —  and  what  we  shall  not  This  latter  clause  we  may  safely  add, 
remembering  the  experience  of  pnat  years,  and  f>erceiviiig  that 
the  usual  complement  is  this  year  maintained;  and  it  revives  in 
U8  the  annual  wonder  at  the  patience  and  ingenuity  so  largely 
taxe^l  to  cram  1531  works  of  art  within  the  given  space.  What 
a  pity  'tis  that  quantity  is  still  so  much  the  desideratum,  and 
tli/it  in  the  it^m  of  their  being  hnnff,  though  **  excessive  breaiUh 
in  frames  may  prevent  pictures  obtaining  the  situation  they 
otherwise  merit,'  a  lueking-fittiug  frame  stands  a  better  chance 
than  a  good  picture  of  less  happy  dimensions. 

To  say  nothing  of  the  wn  ill  ess  monotony  and  manifest  absurdi- 
ties which  this  system  occasions,  nor  of  its  detracting  inflaence 
on  the  subject  it  professedly  seeks  to  promote:  not  to  allude  to 
the  disheartening  effect  on  many  a  one  who  chuckled  at  his 
ffood  fortune  in  being  admitted  an  exhibitor,  till  he  deecried 
his  favoured  effort  in  some  spot  over  which  his  familiar  eye  had 
repeatexily  wandered  without  its  detection,  and  then,  in  the  depth 
of  chagrin,  as  heartily  wiahal  his  work  a^s  safely  oiit  as  he  dad 
b<*en  overjoyed  to  learn  it  was  in: — n<:>t  to  dwell  on  these  matters, 
if  it  were  only  for  the  sake  of  the  plodding,  gazing  public  who 
p>  and  pay  their  shilling,  anticipating  a  fejist  on  the  good  things 
before  them;  and  so,  beginning  with  right  goodwill  at  the 
"  Clieeuhs"  of  No.  I,  follow  on  seriatim  till  a  bewildering  surfeit 
comes  over  them,  and  they  make  a  hasty  exit,  with  but  chroma^ 
tropic  ideas  of  the  pictures  they  have  beheld,  but  with  sensibly 
stiff  necks*,  aching  headn,  and  strained  optics; — we  wish  it  were 
otlKTwiye.  How  C4in  the  public  taste  thus  be  expected  to  improve, 
or  a  relish  l»e  created  for  that  art  of  which  they  have,  generally 
spe^aking,  but  little  notion?  The  necessity  for  a  separate  archi- 
ttjctiiral  exhibition  is  every  day  more  apparent.  We  do  not 
desire  to  run  counter  to  the  Academy;  but  it  is  evident  that  its 
D umbers  and  predilections  sfit  vastly  preponderate  in  one  channel, 
that  tlje  otiier  siater-ftrta  (as  they  are  called)  are  now  shjimdeasly 
slighted,  and  must  seek  to  secure  some  footing  of  their  owil 
The  exclusively  art!hitectural  exhibitions  which  liave  been  held, 
though  under  many  and  manifest  disadvantages,  have  shown  the 
disposition  both  on  the  part  of  the  prttfession  and  of  the  public 
to  f«3*4ter  such  a  acheme,  and  we  hear  tliat  there  is  a  possibility  of 
the  f;^Teatest  o1vi<tacle  to  its  establishment — the  want  of  a  per- 
man^Mit  gallery- — Im-iii^  overcome.  At  any  rate  there  is  to  be  a 
meeting  of  the  aubscriljers  and  frien<ls  on  the  7th  of  this  month 
(June),  at  the  rooma  of  the  Institute  of  British  Architects,  in 
connection  with  the  subject.  An  annual  eoOection  of  purely 
architectural  drawings — ^not  showy  or  tricky  ones  got  np  for  the 
fmrpose — -would  be  instructive,  interesting,  and  easily  available, 

id  would  especially  serve  to  indicate  the  current  tone  of  feeling 

aong  all  parties  around. 

But  ti»  return  to  our  subject.  We  regret  to  find  that  not  one 
of  the  Architect-Academicians  has  this  year  contributed  a  single 
production.  This  argues  something  bad,  even  if  we  infer  tfiait 
they  are  at  length  satisfied  with  honorary  distinctions,  and 
content  to  resign  the  more  active  duties  to  their  juniors  or  less 
fnrtujjatt^  c«>mpeer8.  Even  the  worthy  Professor  himself,  whose 
d./i;  ri.rr,,!  Hn^liitectural  groupinga  are  familiar  to  all,  has  this 
ti  platxj  to  another  diatingnished  individual  who  is  not 

h'  Mi  exhibitor.    The  absence  of  other  first  architects  is 
:   _'i>^tt€d.    This  is  an  age  of  m-chit^ctural  transition; 
lb     ^  f;i  u-  iH  in  the  act  of  formation;  and  those  who  ought 

U*  fonn  ifc  seem  to  shrink  too  much  from  the  d^mgremms  attend- 
ing the  task  Art,  it  is  universally  admitte<i^  has  a  high 
educational  influence  urM)n  the  mind;  and  architecture,  perhaps, 
A  hirg4?r  influence  than  her  slater  arts,  since  it  is  more  univyraalljr 
pr»^4*ent  in  the  sjocial  and  religious  life  of  the  people*  The  archi- 
tect, thi^n,  is  H  public  teacher,  and  when  he  is  invited  to  come 
iLi.  '  '         At[  principles  U^  the  great  assembly  of  art-disciples 

V  vear  by  year  for  instruction,  he  m  surely  neglect- 

iDg  I  nuiy  wnen  he  leaves  it  to  the  inferior  meuibers  of  his  pro- 
fess on  to  diaeminate  meagre  or  &lse  teaching,  without  let  or 
Antidote. 

^e  ardiileetiiial  drnwings  are  placed  in  the  same  room  aa 


usual,  which  onoe  bore  a  corresponding  title;  this  haA  been  of  late 
exchanged  for  the  more  ehiUy  one  of  "  North  Room,"  since  canvas 
|j{iintings  are  now  permitted  to  overhang  and  overwhelm  our 
poor  paper  drawingB.  However,  we  are  flowed,  this  year,  three 
sides  of  the  apartment  instead  of  hoo. 

The  most  elaborate  drawing  on  the  walls  is  the  one  to  which 
we  have  referred,  by  Mr.  Tite,  and  it  appropriately  faces  the 
spectator  on  entering  the  rcwmi.  It  is  (1172)  a  composition  of 
tlie  works  of  Inigo  Jones,  including  his  full  design  for  the  White- 
hall palace;  views  of  old  St  PauTs,  as  altered  by  him;  also  old 
Somerset  House,  Covent-garden  and  Church,  Stoke,  Ambresbury, 
Brumlanrig,  Burley  on  the  Hill,  Castle  Ashby,  the  Water-gate 
(London),  r*arts  of  Greenwich  Hospital,  St.  John's  College,  Wilton, 
the  Qtieen  8  house  at  Greenwich,  Heriot^s  Hospital,  ColeahiU,  and 
other  houses;  and  in  the  distance  his  mill  and  Uanwrst  Bridge. 
These  form,  aa  will  be  imagined,  a  magnificent  group,  and  con- 
tain a  mine  of  valuable  study.  No.  1121  is  also  an  important 
drawing,  and  more  attractive  at  first  sight  than  that  just  nameih 
In  it  Mr.  J.  D.  Harding  has  lavhjlied  his  w^eU-knoi^Ti  skdl  in 
landscape  delineation,  to  set  off  the  new  Crystal  Palace  and 
grounds,  showing  the  fountains  that  are  to  pciform  such  wonders, 
and  also  the  restored  antediluvian  creatures  (which  look  like 
giants  according  to  the  appiirent  scale  of  the  picture),  in  and 
about  the  lake.  Noa.  1168  and  1234  give  us  more  ideas  of  tho 
fairy  scenes  to  be  enacted  at  Sydenham  untler  the  magic  wand 
(or  hand)  of  Sir  Joseph  Paxtjn.  While  flpeiiking  of  this  place, 
we  may  mention,  that  Mr.  G.  H.  Stoker  has  a  view  (1152)  of  the 
She  jibe  id  Court  as  it  is  to  appear  when  complete  and  fitted  np. 
The  Pompeian  i-estorations  of  Mr,  E.  FalkeneT  (1173,  1174,  117^,) 
are  beyond  iill  praise  fur  care  and  delicacy  of  treatment,  and  the 
crjloiired  decorations  introduced,  "for  the  general  character  of 
which  thei-e  is  abundant  autliDrity,"  are  gorgetmsly  rich,  yet  with- 
out gaudiness.  The  secret  of  this  result  we,  in  England,  have  yet 
to  leani.  Near  Mr,  Falkener'«  draT^Hngs  is  one  by  Mr.  M.  D. 
Wyatt  (1162)  of  the  Pompeian  house  now  being  erected  in  the 
Crystal  PiOace,  in  which  the  coloured  enrichments  fona  n 
prijicipal  feature.  These,  which  are  here  cleverly  shown,  have 
been  in  tlie  original  "executjed  under  the  superintendence  of 
Siguor  Abbate,  of  Naples,  from  tracings  maiie  uiKin  the  walls  of 
the  principal  buildings  in  Pomj>eii;*'  so  that  we  maj  rely  on  the 
fidelity  of  the  translation. 

There  are  a  great  many  views  of  public  buildings  in  course  of 
erection,  aad  of  designs  for  others,  a  tew  of  which  we  must  notice. 
No.  1228  is  the  **Town  Hall  at  Leeds"  about  to  be  erected  from 
the  designs  of  Mr.  BrodricL  It  ^hows  an  ample  use  of  coluiiin$ 
engaged  and  detached,  both  in  the  building  iUelf,  and  in  the 
towr  which  it  is  now  proposed  to  add.  "TFie  Public  Kooms  and 
Com  Exdmiige,  Kidderminster,  by  Messrs,  Bidl'ike  and  Lovatt,'* 
form  the  subject  of  (1144).  This  is  A  very  gocnl  Italian  oompisi- 
tion,  and  shown  to  advantage  by  excellent  colouring.  The 
preceding  number  (I14li)  is  attached  to  a  view  of  a  design 
submitted  in  a^mpetition  tor  the  "Music  Hall  and  Assembly 
Rooms,  Newcastle,"  and  which  obtained  the  fij^t  premium  of  100 
guineas.  It  is  the  interior  which  is  shown;  it  has  a  dull  heavy 
appearance;  partly,  it  may  be,  owing  to  the  way  the  di-awing  is 
tinted;— decorative  enrichment  in  colour  ia  not  indicated,  but  it 
woidd  certainly  be  needed.  There  is  considerable  boldness  and 
better  eifect  in  an  "  Interior,  by  Mr,  E.  B.  Lamb,  of  tlie  Exchange 
and  News-room  in  the  proposed  Town  Hall,  Preston**  (1135),  iu 
which  arches  in  various  directions,  springing  from  columns,  ai'e 
judiciously  intro<iuced;  the  room  is  partially  lighted  by  glaxed 
panels  in  the  ceiling.  In  (1188)  we  have  an  exterior  view  of 
another  "Town  Hall  at  Wakefield,  about  to  be  erecte*!  from  the 
plans  of  G.  T  Robinson.**  This  design  somewhat  lacks  identity  of 
character,  the  front  being  spread  out  by  long  winga  which  do  not 
explain  their  pni-pose;  imd  it  is  otherwise  deficient,  especially  in 
sculpture,  whicli  the  breaks  in  the  attic  story  decideilly  require. 
There  n  considerable  merit  in  the  ''Houses  now  being  built  in 
Ashley  Place,  Victoria-rtpeetj  Westminster,*'  and  Mr,  Ash  ton's 
drawing  of  them  (1111)  scarcely  does  them  justice.  It  is  a  pity 
the  heights  of  tlie  different  fioors  are  so  nearly  equal,  but  we 
know  the  awkwardness  in  such  cases,  as  well  as  the  difficulty  of 
combining  the  whole  symmetrically.  Had  the  top  story  been 
mai:le  less  important,  and  a  bolder  cornice  been  used,  we  ventm*o 
to  think  the  fe^ade  would  have  been  improved  The  great  featuio 
in  the  plan  (and  it  shows  extemally)  is  tlie  Urge  open  staircases, 
screened  from  the  street  by  arcades,  Ac,  in  continuation  of  the 
main  line  of  the  front,  "on  the  Scotch  principle,"  as  it  is  tix- 
pressed  in  the  catalogue.    In  (1131)  *^ Chambers  erecting  in  New 
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Omnon-itreet,  J.  Belcher/'  tbia  equality  of  division  in  the  atnriea 
IB  again  detrinientAl  to  the  deaign.  Another  impoi'taiit  contribu- 
tion to  our  nietrojM>UtAn  street  arohitectiire  is  shown  in  (1171) 
**New  Warehtmse^  of  Meaars.  J,  and  R,  Morley,  Wood-street, 
C  heapj^ide,  built  under  the  ^uperint'endence  of  Mr.  J.  Wallew." 
This  IB  &  very  fine  range  of  buihiiiig,  reminding  one  of  the  almilar 
«tately  eatabliahmenta  in  Maiicheater,  Not  far  from  the  last 
mentioned  ih  the  **  Ansti^alaaijui  Bank,  now  being  erected  in 
I  Threftdneedle-street,"  of  which  (1164)  is  a  delineation,  by  Mr. 
P.  C  Hard  wick.  This  will  alw  be  an  acceptable  addition  to  our 
public  buildings;  but  the  outline  of  the  plan^  and  aonie  general 
features  in  the  design,  utnick  ua  having  t)een  previously  eaiTied 
out  in  the  neighbouring  "Sun  Fire  Offire/'  We  do  not  like  the 
broken  entablature  againet  the  sky-line,  more  particularly  as 
there  is  no  attic  or  other  relief  above  the  cornice.  Mr.  Armstrong's 
"Public  Building,  Newcastle-upon-Tyne"  (1237)  h  good;  the  light 
and  shade  which  the  receaaed  centre  (t^ehind  anarch  and  screened 
by  columns  in  a  line  with  the  ntain  fixmt)  seciues,  is  by  a  .simple 
and  very  effective  scheme.  The  identical  notion  la  repeated  in 
f  1 138),  by  the  sjune  author,  in  a  desi^  for  the  Burslem  Town 
Hall,  and  which  gained  a  premium.  (1224)  ia  an^tther  competi- 
tion deaigix  for  the  Newcastle  buildings,  by  Messrs.  LaT^-ford  and 
Heneker,  and  it  obtained  the  fiiist  premium  of  ](J0  guineas.  We 
presume  tliis  exterior  is  the  companion  to  (1 143),  before  noticed. 
There  ia  notliing  striking  in  the  genei-al  elevation;  but  could  not 
the  sxibdi visions  in  the  lower  story  he  improvt:d?  At  present  they 
make  what  shoidd  appear,  as  well  as  lye^  substantial,  look  liny  and 
weak,  ProfcHHor  Donuldson  Rhows  (1 20(5)  a  scheme  for  exposing  to 
piiblic  view,  the  sarcophagi  of  Nelson  and  Wellington,  under  the 
centre  of  the  dome  of  St.  Paurs,  by  means  of  a  circular  opening 
in  the  pavement  so  as  to  throw  open  part  of  the  crypt.  He  styles 
his  dniwiug — **An  Architect's  Dream."  The  idea  waa  suggested, 
doubtless,  by  the  similar  treatment  of  Napoleon's  tomb  at  the 
Invalides, 

We  find  in  (1 137)  one  of  the  Grold  MedaJ  designs  lately  sub- 
mitted to  the  Royal  Acaiiemy,  bv  Mr.  J.  T.  Christijpher,  The 
subject,  '*tt  College,  Military  Academy,  and  Asylum  f>3r  Veterans, 
in  honour  of  the  late  Duke  of  Wellington,"  is  treated  on  a  very 
extensive  scale,  and  of  course  with  a  profusion  of  enrichnienta.  It 
forms  a  very  plea>*ing  Cimip<:>3ition,  and  the  author  has  done  well 
in  following  as  his  models  in  some  {rnrts  of  the  design  such  men 
as  Wren,  Inigo  Jones,  and  Vanbrngh.  (1169)  is  placed  too 
obscurely  to  be  seen  critically.  It  is  a  "Design  for  a  Metropolitan 
Horse  and  Carriage  Bfizaar,  by  Mr.  R.  Suter,"  a  good  straiglit- 
forward  elevation,  unpretendingly  tinted  in  India-ink.  There  ia 
no  attempt  at  ornament  except  two  or  three  bita  of  appropriate 
iculpture,  (11J>6)  and  (1197)  are  designs  for  a  college  (probably 
in  the  same  eompetition)  by  E,  M.  Barry,  and  by  H.  Field.  The 
former  is  of  red  brick  with  white  dressings,  and  on  the  whole 
exceedingly  good.  The  centre  part,  in  particular,  has  iK-en  care- 
fully studied,  and  the  turret  rising  from  the  roof  above  la 
unusually  well  designed.  The  other  design  is  more  homely  and 
oidinary'  (1229)  "Cotton  Factory  Weaving  Sheds,  R  Rawliii- 
son,**  has  an  air  of  appropriateue-ss  and  character  which  looks 
well;  and  the  same  may  be  said  of  Mr.  Tinkler's  "Erris  Fishing 
Settlement^  Cotmty  Mayo,  Ireknd"  (1230).  We  cannot  fall  in 
with  Luke  Ltmnei^s  sugieitions  for  the  glazing  of  the  **  Semicircu- 
lar end  windows  of  St  Geoi^'s  HaJl,  Liverpool."  The  author's 
name  prepared  ns  for  something  original, — in  this  case,  we  think, 
nnsucceaafully;  even  if  we  grant,  a«  he  intimates  has  been  his 
aim,  thai  the  jointing  of  the  several  portions  should  be  mystified 
At  much  aa  poasible;  since  the  pattern  on  tlie  glass  is  a  series  of 
delicate  lines  more  elegantly  flowing  than  geoinetrically  arranged, 
and  so  wanting  in  concentration  and  evident  meaning.  In 
another  part  of  the  room  (1335)  is  a  "Cartoon,  illuetrating  the 
true  principles  of  Stained  Glass,"  J.  H.  Powell,  very  differently 
conceived.  This  is  medifievally  treated,  and,  of  couree,  conven- 
tionally in  some  degree.  The  incident  (Uxe  offenng  up  of  Isaac) 
is  fully  told,  the  drawing  good,  and,  beai-ing  in  mind  the  different 
riKM  of  stained  ghi^  we  are  disj^osed  to  thiidt  tlie  way  of  handling 
the  materials  here  shown  is  altogether  the  best.  (1158)  and  (1232) 
are  de«igus  for  Venetian  Palaces — at  least  so-oLlled; — we  suppose 
becauae  a  kind  of  Venetian  window  is  repeated  in  every  space; 
otherwise  there  is  an  entire  absence  of  tne  genuine  character. 
(1186)  "Design  for  a  Canopie*! Tomb,  G.  Goldie,"  is  boldly  drawn 
and  tinte<l,  and  in  the  idea.s  has  scime  praiseworthy  originality.  As 
much  cannoi  be  said  of  the  design  for  Congregational  Church 
and  SchooU  (1201),  by  E.  C.  Robins;  nor  for  a  simikr  building 
'*now  ereciingi'"  we  are  tmly  ashamed  to  lind,  ''at  Craven  Hillj 


Hyde  Park,  from  de«ignfl  by  A.  Trimen  (1179).  In  both  thoie, 
as' well  as  (1245),  by  J,  James,  there  is  a  miserable  attempt  to 
mask  a  sprawling  roof  of  one  span  by  a  triply-di>ided  end  or  front 
wall;  and  in  the  Craven  Hill  case,  the  shape  of  flying  buttresses, 
as  if  frc»m  nave  over  aisles,  is  t'lken  advantage  of  (the  wall  of  course 
fiUing  them  up  in  reality),  'while  the  ridge  acts  ns  paittid  coping 
to  the  Stiid  roof: — such  a  perpetration  and  outrage  of  priniapUi 
we  have  not  seen  for  a  long  time.  Unhappily  (or  perhaps  by  a 
sly  humour,  in  terrorem,  if  we  can  suppose  tne  hanging  committee 
to  be  waggish),  the  drawing  is  hung  immediatelv  opp*>site  the 
door!  It  IS  refreshing  t<i  mis^  on  to  (1182),  by  T.  W.  Goodnuin, 
which,  though  **In  Nubibus,*'  and  likely  to  remain  there^  is 
really,  setting  aside  a  few  extravjigancies,  a  clever  oonceptioQt 
and,  as  we  overheard  the  i^maik,  a  decided  "inflation!"  Posaibly 
tbis  latter  word  may  be  applicable  also  to  Mr.  Betts's  "Design  for 
a  Church  Exterior"  (124i),  which  we  are  not  skilful  enough  to 
criticise. 

Mr*  F.  P.  Coekerell  has  three  excellent  drawings;  the  largest 
(1205)  is  callal  "Thaukagi^^^  in  St.  Paulas  after  the  Victory 
over  the  Spanish  Fleet,  1718,^  but  is  in  reality  a  uearly-wert 
e.rbemal  view.  From  a  j^lance  at  the  surrounding  buildings,  we 
learn  tliiit  Meaai-s.  Cot»k*s  great  wTirehouae  was  in  progress  of 
erection  at  the  time;  and  tlie  scaffolding  here  Bho-wTi  was  only 
the  otlier  day  removed !  This  beats  the  one  man  and  boy  at  the 
Nelson  Column,  that  Punch  talks  alK>ut. 

There  is  a  tolerable  sprinkling  of  sketches  from  abroad,  by 
Meaara.  G.  P.  Boyce,  V.  P.  Sella,  H.  Jenkins,  De  Fleury,  Jyraee, 
and  othen§.  Mr.  W.  Deane  hm  made  a  very  clever  view  of  the 
"Interior  of  a  Church  at  Capri,  Bay  of  Naples"  (1112), — Mr, 
Maequoid  has  two  from  Spain,  viz.,  "The  Doors  of  Toledo 
Cathedral"  (1193),  hung  so  liigh  that  the  details,  which  seem 
cunous,  cannot  be  examined; — and  (1218),  "The  Court  of  Cbe 
Lions,  Alliambra,"  very  beautifully  shown.  The  architectnre  is, 
of  course,  peculiar;  the  basins  of  the  fountains  have  considerable 
elegance  in  outline.  There  are  two  views  of  Antwerp  Cathedral; 
one  by  S.  Be^id  (1195),  and  the  other  by  J.  Chase  (1220)— both 
very  good;  in  the  former  especiidly,  the  Cathedral  is  perlectly 
detailed.  Mr.  L.  J.  Wood  exhibits  two  charming  little  odi 
nietures  of  the  Palais  de  Justice,  Bouen  (1240);  and  the  Hotel  da 
ViUe,  Ghent  ( 1 244).  In  ( 1 1 94),  we  see  a  most  elaborate  elevation 
of  Giotto^s  "Campanile  de  Florence"  (F.  Oliver),  which,  Qererihe- 
leaa,  gives  little  idea  of  the  real  effect — (We  do  not  aay  this 
depreciatingly  of  the  drawing.)  "In  1332,"  as  writes  Lord 
Lindsay,  "  Giotto  was  chosen  to  erect  it,  on  the  ground,  avowedly, 
of  the  universalitY  of  his  talents;"  and  "  the  republic  poased  a 
decree  that  the  Campanile  should  be  built  so  a.i  to  exceed  in 
magnificence,  height,  and  excellence  of  workmanship,  whatever  tn 
that  kind  had  been  achieved  by  the  Greeks  and  the  Komans  in 
the  time  of  their  utmost  power  and  greatness.** 

The  few  old  English  buildings  that  have  been  depicted  it  will 
suffice  to  enumerate: — Lichfield  Cathedral,  fll26);  and  York, 
(1191);  Eltham  Palace,  (1184);  Wooton  Church,  Gloucestershire, 
(1118);  ami  the  North  Doorway  of  Stone  Ch^irch,  Kent,  (1217); 
Tintem  Abbey,  (1119  and  1222);  and  Water-Gate  Row,  Chester, 
(1126). 

We  shall  cadi  attention  to  a  few  other  drawings  exhibited, 
of  works  in  progress.  We  find  (1165),  Sir  Joseph  Paxtan*s 
"Entrance  Court,  Mentmore,  Bucks,  for  the  Baron  M,  A- 
Kothschild  "  which  forms  so  striking  an  object  in  the  landscape 
beyond  Tring,  on  the  North-Weatem  I^lway.  The  design  ia 
highly  enriched  Elizabethan  of  the  "John  Tliorpe'*  school,  and 
b^rs*  also  nnmistakeable  ^mnathy  with  Wollaton  Hall,  near 
Nottingham.  There  is  a  toncn  of  the  severe  in  the  exterior  of 
what  appears  to  be  the  seulpture  gallery.  "An  Artist's  Residence, 
near  Windsor,  E.  O.  Pennington  (1104),  is,  as  it  should  be,  pio- 
turesque;  and  the  same  may  be  said*  of  (1107),  a  Mansion  at 
Haverfordwest,  by  Coe  and  Goodwin,  who  also  exhibit  a  view  of 
another  Mansion  at  Bridgenortb  (1161),  very  elabc»rate,  and 
revelling  in  Jiicobean  oddities.  Mr,  Andrews,  whose  former 
beautiful  drawings  i»f  S^^merleyton  will  be  remembered,  has  a 
pretty  view  of  the  Winter-Gaiden  there,  designed  by  J.  Thomas 
(116tJ).  The  architecture  seems  brought  into  too  violent  contact 
with  the  slender  metal  work  and  glass,  and  there  seems  an  unsnit- 
ableness  In  the  four-columned  ^lortico,  besides  its  being  heavy^— 
the  glazed  domes  are  well-m;uiaged,  and  vety  good-lookii^. 
"Somerlejrton  Village"  (1120),  a  series  of  picturesque  < 
and  churdi,  the  whole  designed,  we  believe,  by  Mr,  Th« 
the  result  of  that  generous  lil>erality  for  which  Mr.  P< 
(ystinguifihed.     (1106)|  "Ince  BlundeU  Hidl|  Lancashire,  with 
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iJfche  Intended  Additions  »nd  Alterations,  by  J.  J.  Scoles,"  is  a 
pod  Italian  pile.  Geliy  Deg,  CarmArtliennhire,  by  W.  W, 
i^okkis  (U22),  h  plain  Italian  of  a  very  aubnrban  character* 
Mr.  F.  C  Hardwiek  sends  (1133),  View  of  the  Abk>i^-Sompting, 
Soirey,  and  (1180),  (lurtlener's  Cf»ttage  at  Laverstoke  House, 
lx)th  exhibiting  eonaidemble  pi<|iiancy  and  good  tii^te  in  design 
and  in  the  materials  ohoaen,  with  a  atroii|j  feding  for  the  **  conti- 
nental/* (IHO),  **  Mansion  near  Erith,  by  J.  Brooks,"  is  every 
way  the  reveree.  It  has  altogether  a  very  poverty-stricken  look, 
with  nnnieaning  featiirej**  attenuated  mouldings,  and  pimping 
battlemente-  (12D3),  "Mansion  nt  Ham>w,  F\  Bamev  is  not 
much  better  The  aJterations  at  Hooton  Hall,  t  'heshir**,  by  Mr, 
J.  K-  Colling  (1225)»  are  vaij  excellent  and  jnilicioiis.  We  have 
only  to  refer  our  readere  to  the  engniving  in  the  pi'esent  Nuinljer 
in  corrolxiration  of  the  opinion.  In  (1 16*i),  Tromer  Ixnlge,  Down, 
Kent,  by  J.  Tarring,  the  most  is  made  of  a  very  commonplace 
&tMr.  The  tower  is  the  beat  feature;  it  rises  frum  tlie  grt*imd, 
having  a  circular  turret  at  one  comer,  which  corbels  out  mto  a 
sqtiare  at  the  cornice  level,  and  ia  carried  up  above  the  general 
parapet,  fini.sh*mg  in  a  lea<l  roof. 

The  *^  View  of  AlmshouAea  about  to  be  Erected  at  Tunbridge 
Wells"  (12fl4),  is  l>etter  than  the  ordinary  kind  of  building;  tjfie 
group  18  effective,  and  haa  many  good  points*,  alioi*4ng  attention 
to  wlhtt  are  often  deemed  minor  matters,  and  therefore  unim- 
portant, but  which,  in  truth,  are  often  the  making  or  mnrring  of 
a  design.  This  holds  good  also  with  (ll5(->),  Mr.  Talbot  Bury's 
Almaiuiu^ieftatLamliome,  Berks,  which  ha^  moreover  a  thorough  ly 
quaint  lc»ok;  and  we  must  commend  the  pnu^tice  which  we 
oliserve  here,  and  on  one  or  two  other  drawings,  of  giving  little 
vigiiette  aketchea  and  plans  in  further  elueidation  of  a  Hubject. 

There  are  one  or  two  good  designs  for  schools,  particularly 
(1155),  one  for  Cheltenham,  by  G,  F,  B^^lley.  Every  detail  in 
this  evinces  ctfusiderable  taste  and  study,  and  there  ia  an  ingenious 
diversfitv  in  the  several  windowa  and  chimneys.  Effect  is  also 
gained  fey  varied  matt'rials.  Mr.  Ferrey  exhibits  but  one  small 
aj'awing,  which  is  of  thin  claaa; — "Buildings  of  Brick,  for  Educa- 
tional Piir{>o8eH,  in  Ireland"  (123^).  They  appear  plain,  and 
rather  poor  in  design. 

We  recogniae  Mr.  Hardwick  again  in  (1161),  "The  Clergy 
Orphan  School,  Canterbury,"  an  important  building,  which  has 
the  merit  of,  to  a  great  degree,  explaining  externally  the  real 
arrangement.  Still,  we  can  scarcely  call  it  a  g*»<Mi  architectural 
comy^Misition.  The  larg6  four-light  windowa,  both  in  the  main 
and  dormer  gables,  coming  immediat<?ly  on  the  head  of  puny 
single-lights,  are  too  cruMliing,  and  the  Bueeesaion  of  these  littfe 
lanct^ts,  which  almost  touch,  and  are  continued  along  the  whole 
frtmt  and  uing  of  the  huildiug  close  under  the  eaves,  is  pnjductive 
H*  ^ .  d  yet  not  happy  effect.     We  uuderatand  they  are  to 

1  'S  of  doiTuitones;  but  eouJd  not  these  ha\^e  been  ilif- 

tei  r J  ]  L I  >  J uimnetl  ? 

Tlie  two  drawings  of  cemeteries  and  cemetery  chapels  do  not 
commend  themselvea  to  our  good  opinion.  **The  I^ambeth  Bunal 
Ground  at  Tot^ting,"  by  \Vehiic"rt  und  Ash  down  (I '209),  is  in  the 
worst  possible  taste  in  eveiy  respect.  "  The  Cemetery  Chiipels 
now  erecting  at  Han  well,  by  Mr/P.  Allom"  (1170),  cannot  he 
redv^emed  even  by  the  pictctrial  talent  of  the  artist 

"The  Clock-Tower  for  the  Market-Square,  Geelong,"  deaignetl 
by  James  E*lmeat*Dn,  jun.  (1239),  will  attract  attention  frt>m  the 
novelty  of  the  subject.  We  have  ascertained  the  fidlowiug  lyar- 
ticulara  ns  to  its  construction.  The  matei-iids  are  cast-iron,  with 
terra-cotta  *ind  encauatic  tOea  introduced  in  the  pivnels.  Tliese 
latter  fill  in  the  sur^ees  l)etwe*!n  the  constructive  skeleton,  and 
aJao  serve  for  varying  the  colours.  None  of  the  tiles  are  to  be 
K^azed.  "Wrought-iron  is  wholly  avoided,  so  that  there  will  be 
no  necessity  for  galvaniaiBg,  and  it  is  so  contrived  that  the  whole 
will  fit  and  hang  together  by  means  simply  of  sockets,  dovetails, 
&c»  The  experienc*?  and  skill  of  Mesara.  Sylvester  and  Co.,  have 
greatly  asi<isted  in  the  practical  workinjj  out  of  the  design. 

The  show  of  churches  this  year  ia  neither  ven^  great  nor  very 
giKxl.  The  most  important  of  these  is,  nnquestionably,  (11^2),  a 
**8outh-East  View  uf  St.  George^s  Church,  Don  caster,  as  now 
being  rebuilt  by  Mr,  G.  G.  Soott."  This  is  a  drawing  which 
fthonid  certainly  have  been  hung  on  the  sight-line,  were  it  only 
for  the  amount  of  beautiful  detail  it  containsj  as  a  picture,  it  has 
an  unfinished  look,  and  in  the  situation  where  it  is  placed  is  not 
00  attraci:ive  as  its  merits  deserve.  Then  we  have  Mr.  P.  C, 
Hard^^^ok's  "Kew  Church  at  Deptford"  (IL'U);  an  exceedingly 
go<H!  design,  of  "Decorated"  chfimcter.  The  tower  and  spire  are 
trell  pri  -jKfrtioned,  and  have  evidently  been  well  studied.     In  the 


belfiy-staffe,  the  management  of  the  two  lights,  having  one  label 
carried  gaDle-&shion  over  both  (whicli  allows  of  a  niche  in  the 
space  thus  inclosed),  is  very  g<:>od.  St  Marj^s,  Newark,  may 
have  suggest-ed  the  idea.  There  is  something  odd  about  the  bnae 
of  the  tower  buttresses,  which,  just  ab>ve  the  plinth,  jut  out 
Bbar|:>ly  and  without  apparent  reason.  We  obaerve  the  like  in 
the  other  church  which  the  same  gentleman  exhibits  (1176), 
"Elatree,  Heiis,  as  liebuilt"  by  him,^-a  plain,  sensible-looking 
structure.  Mr.  Norton  contributes  several  tlrawing: — (1187, 
1189),  Interior  and  Exterior  of  St.  Andi-ew's  ChiirL^)i,  Somerset- 
shire;" a  very  gmvl  design,  only  a  little  too  laboui'ctl.  In  the 
nnve-piers  and  font  (which  is  very  tasteful),  marble  shafts  are 
introJiHH^d.  (1246),  a  large  church,  "Erecting  at  Badminster, 
BriHto!,'*  is  by  the  same  architect;  and  so  is  (114o),  a  nicely- 
colourir^c^l  int«rior,  taken  a* toss  the  building,  of  the  Collegiate 
Church  of  WestburyHm-Trjiii,  Gloucestershire,  showing  tlie 
rei^t^JHitiona  just  completed.  This  aeejns  a  veiy  creditable  edifice, 
only  that  the  array  of  p*>ppyheail8  c>n  the  seats  might  have  been 
dLspensed  with.  Tliey  are  uncommrm  in  that  part  of  England, 
nor  do  we  ev-er  like  their  appearance.  Once  more,  in  (114f^),  Mr, 
Nort43n  exhibits  a  lieautiful  ilrawingof  a  simple  Village  Church,-— 
Abttrtily,  in  the  diocese  of  LlaiidafT;  showing  also  tlie  surrounding 
buildings,  which  incltide  a  d<>ui»le  group  of  schools.  The  whole 
oil  a  highly  picturesque  antl  favourable  site, 

Mr.  E.  W.  Pugin's  {11^24}  View  of  8t  Mary\s  and  St  Peter's 
Cathedral  t*hurches,  Shrewsbury,  ia  very  lofty  and  long  drawn 
out:  it  hns  r[uite  a  foreign  aspect.  The  smaller  parts  are  indis- 
tinguislmble,  as,  like  several  other  drawings  wc  have  mentioned, 
it  ia  hung  too  much  above  the  eye.  Tliere  is  a  nice  Lychgat-e  »ind 
Railing  lat^^ly  erected  at  Horsham,  by  Mr.  Truefitt  (1 154),  in  th.it 
gentleman's  usual  taste.  (lH>r>)  is  W*oolpit  Cimreh,  Suffolk, 
showing  the  new  tower  and  spire  being  erected  from  the  designs 
of  Mr,  Phipson,  of  I][3swich.  We  confess  to  not  liking  this 
design  at  all.  ^^at  authority  has  the  architect  for  a  atone  spire 
in  a  locality  where  spires  ai'e  rare  in  the  extreme,  and  those  old 
ones  that  do  exist  (and  we  fancy  we  rememl>er  such  a  one  at 
Wool  pit)  are  btit  little  leaden  ones  a  few  feet  high  ?  The  one  he 
proposes  t-o  erect  is  excessively  commonplace;  and  so  are  his 
alterations  in  the  tower  itself. 

In  1177,  11  Bl,  and  1210,  Mr,  Raffles  Bn^wn  exhibits  views  of 
the  new  church  about  to  be  erected  at  Old  Brentfonl.  This  is 
altogether  a  very  iiiir  design,  a  little ott/r>' perhaps  in  such  matters 
as  very  pointed  windows  with  very  short  jambs,  with  very  sloping 
buttresses,  and  a  very  slender  spii-e.  The  doorway  to  the  tower, 
which  ia  well  planned  by  filling  in  l>t*tween  the  buttresses  and 
forming  a  ciu'tjiin  wall,  ia  as  much  too  large  as  tlie  clock-face  just 
over  is  ridiculously  small.  We  oliscne  there  is  a  double  aisle  on 
one  side.  (115V*),  Decorations  of  St.  John's  Church,  Hawarden, 
Flintshire,  R  P.  Phillan,  show  a  prrffusion  of  colour.  The  large 
columns,  which  are  painted  like  the  "  barber's  pole,"  are  perhaps 
the  be«t.  The  wall  diaper  is  i>bjeetionnble,  since  the  lostenge-s  are 
coloured  so  tm  io  appear  sunk  priamaticJilly^  instejui  of  being 
surface  work  only.  The  pulpit  is  quite  unworthy  <»f  the  rest  of 
the  fittings,  especially  of  tbe  prayer  desk,  which,  with  its  gig?mtic 
angels  on  each  side,  holding  long  tipers  so  high  as  t-o  ensure  a 
"  dim"  if  not  "  religious'*  light  below,  is  one  of  the  most  extrar 
vagant  notions  that  am  be  conc-eived.  Mr.  Christian's  "  Interior 
of  St  Luke* a,  Marylel>one^"  (1227)  is,  as  u>iual,  eold  and  correct 
The  Decalogue  &c.,  take  the  place  of  an  east  window,  there  being 
only  a  small  circular  one  in  tiie  gable  above,  and  this  is  treated 
sphericfiliy  inside,  to  harmonise  with  the  outline  of  the  roof. 

We  have  now  ^one  carefully  over  our  tisk,  jotting  down  such 
notes  aajsuggeatea  themselvea,  and  which  in  a  more  connected 
form  we  have  laid  liefore  our  reatlers.  It  remains  only  to  tftjte 
leave  for  the  present,  hoping  that  another  year  may  bring  aVwiut 
a  change  for  trie  better,  both  in  the  character  of  our  Architectui'al 
Exhibition,  and  the  mode  o(  its  appreciation  at  the  Royal 
Academy. 

■ -^ ' 

The  Directctrs  of  the  West  of  England  and  South  Wales 
District  Banking  Compjmy,  on  the  IfHh  of  last  month,  decided 
on  acceptine:  for  their  new  build ing  at  Bri.stol,  the  designs ji re- 
mred  jointly  by  Mr.  W.  B.  Gingeli,  of  Bristol,  and  Mr.  T.  R 
Lyaaght,  of  London,  wlueli  ia  to  lie  carried  out  under  their 
8Uf>erintendence.  Tlie  premium  of  50^.  wha  awai'dal  t^^  Mr.  E. 
M.  Rirry,  of  London;  the  premium  of  'M)L  to  Mr.  J.  Gibson,  of 
Ij<3udoni'  and  the  premium  of  20/.  ti>  Messrs.  Gabri«jl  and  Hirst, 
of  Bristol^  for  their  designs.  Upwards  of  lifty  individuals  sub- 
nil  tted  plans  for  competition. 
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rsrsTrruTfON  op  cirn^  engineebs. 

Afrit  25. — JkMS^  SiMP8f:>N,  Esq.,  Pre^Ulent,  in  the  Chair. 
Thk  discwitton  being*  remumed  on  Mr.  D.  K.  CUrk'a  '*  Description  of 
iUe  DetJp-Hea  Fishing  Ste&mBTt  Enterprite^  with  Hutliven'a  Prriipeller  ;" 
ill  Jiliu^iun  to  th«  former  e\'p«rinieDt3,  it  wm  shown  that  the  power 
required  for  the  propulaiou  of  the  Ehterprijtff  at  t*^  miles  per  hour,  waa 
Ktt  indictited  horse-power,  as  eetimatod  by  Bourne  »  fonuubv  Tor  resistance^ 
found^^d  on  the  restilta  obt^ned  by  the  RatiUr  ;  this  power  wan  neaj-ly 
wljjht  WM  stated  in  the  paper,  {iO-horae  power,)  with  which  abo  the 
■talCNi  oonsuniptiou  of  fuel  w«ui  iu  aocoi-dbmoe. 

It  ynA  »rgufld,  with  respect  to  the  supposed  loie  of  power  in  ooromu- 
nloating  to  the  water  the  velocity  of  the  T^sasel,  *^t,  inaamuch  as  the 
awrtion  of  the  proi>eUer  was  in  principle  the  same  as  if  the  intercepted 
water  wa»  raised  to  the  height  due  to  the  velocity  imparted  to  it,  tlie 
velocity  wa«  only  lent  to  the  water,  and  rea^iy,  in  virtue  of  that  head,  to 
be  refundeii  when  retjuired ;  and  that  the  necessary  eni^nijcj- power  wan 
equal  to  that  which  cauM  nuae  the  quantity  of  water  re^iuired  for  pro- 
pulsion, from  tl:ie  level  of  the  aea  to  the  height  due  to  the  velocity  of 
eftlux.  i)n  the»e  principles,  it  was  calculaU^  from  the  data  contained  in 
the  paper,  that  in  the  man.wement  of  tlie  water,  excluaive  of  all  frio- 
tiooai  resistance,  the  ratio  of  power  to  effect  was. 

The  power  used  —  12*28  horse- power 

Ditto  wasted    .  »    3'U     ditto 


Total  .  .  16-22  ditto 
and  it  was  concluded  that  there  w«a  mueh  to  be  said  in  favour  of  Ruth- 
vens  mode  of  propulsion.  The  statemente  aa  to  the  former  experi- 
ments were  reiterated,  viz.,  that  the  power  required  to  communicate 
velocity  to  the  water  {>a«ieci  tlirough  the  propeller,  wae  not  afterward* 
utilised.  For^  that  aMumiug  a  ball  to  be  suspended  over  the  vessel,  at 
a  height  due  to  the  velocity  of  the  vessel,  and  moving  at  the  same  rate, 
it  was  urged,  that  to  raise  the  hjdi  to  that  height,  and  to  communicate  to 
it  the  velocity,  would  obvioudy  require  just  double  tlie  power  necessary 
to  raise  it.  Assuming  the  ball  to  be  detached,  it  would  deitoend  verti- 
vtilly,  a^  n^arded  the  Ye»el,  and  would  act  upon  it  precisely  as  it  wouM 
if  both  the  ball  and  the  vessel  were  at  rest ;  a«  a  coosequenoe,  therefore, 
it  would  only  act  with  the  effect  due  to  the  height  from  which  it  fell. 

As  another  illustration,  it  was  assumed  that  the  deck  of  &  vessel  was 
level  with  the  surfiice  of  the  surronnding  medium,  and  that  a  given  por- 
tion of  fluid  was  transferreti  from  the  medium  to  the  level  of  the  deck ; 
then  a  certain  amount  of  power  would  be  expended  in  changing  tlie  con- 
dition of  the  water  and  imiiarting  to  it  the  velocity  of  the  ve««el ;  but  as 
this  water  would  only  be  at  the  level  of  the  surmunding  meilium,  it  would 
not  flow  out  agmin,  and  the  power  that  had  been  absorbed  would  not  he 
again  utilised. 

It  was  contended,  that  the  inference  from  the  experiments  quoted, 
vis.,  that  the  pressure  was  double  the  hydraulic  height  due  to  the 
velocity,  was  incorrect;  for  the  pressure  was  measured  upon  the  reduced 
section  of  the  *' vena  coutnbcta,  which  wati  only  five-eighths  of  the  area 
of  the  real  aperture,  upon  which  area,  aa  had  been  shown  the  nnbalanoed 
prennire  sbould  he  estimated,  and  it  waa  contended  that  the  contnuy 
itifereiioe  led  to  inconsistent  and  imoinAlnus  results.  But  in  no  respect 
(Ud  these  experiments  apply  to  the  case  of  water  passing  through  a 
tube  or  pipe  beyond  the  "vena  oontraota,"  as  the  area  of  unbalanced 
pressure  would  then  be  immediately  reduced. 

Referring  to  the  experiment  quoted  in  the  paper,  and  asouming  the 
pOAsibiliiy  of  the  reaction  pressure  being  equal  to  double  the  height  dne 
to  the  velocity,  viz.,  23  feet  per  second,  i.  e.,  —  8 A  feet;  then  double 
that  would  *  17^  feflt  +  {^  foot  (the  height  of  the  issue  above  tlie  sea) 
would  give  a  total  height  of  IS-^feet;  this  x  25  feet  (the  quantity  of 
water  per  second)  and  k  into  60  (seconds  per  minute)  and  -?-  5'28  feet 
(the  quantity  of  water  raised  one  foot  high  per  minute,  per  horse- power) 
g»ve  5 1 -horse  power;  then  adding  to  that,  the  loss  fnnn  the  friction  of 
the  water  in  tne  passagea,  as  it^^ted  in  the  paper,  together  with  the 
friction  of  the  engine  itself,  it  would  appeaj-  that  this  power  applied 
must  have  been  »  SO-horse  power  instead  of  iO-hone  power  as  stated, 
and  thus  showing  that  the  experiment  and  the  inTerence  could  not  be 
reconciled. 

A^min,  it  was  argued,  that  the  useful  effect  was  expressible,  simply  by 
theiSfi^fenoe  of  the  power  consumed,  in  giving  to  the  water  the  speed  of 
the  vessel  and  the  power  in  expelling  it ;  tlut,  in  the  admission  and 
in  the  expulsion  of  tne  water,  reacting  pressures,  measured  by  twice  the 
head  due  to  the  velocities  of  admiasion  and  expulsion,  were  exerted 
lotigitudinatiy  upon  the  veasel,  the  difference  of  these  reacting  preasures 
expreoing  the  useful  effect.  Putting  V  for  the  speed  of  the  boat,  and 
V'  for  the  effluent  velocity  of  the  water,  vrith  respect  to  the  nozzles 
from  which  it  issued  ;  then  the  power  expended  being  t&ken  as  unity, 
the  useful  effect  WM  foimd  to  be  represented  hy 

V— V 
2  V 

which  showed*  that  when  the  forward  speed  of  the  vessel  and  the  effluent 
speed  of  the  water  wero  equal,  there  was  no  useful  effect ;  and  thst  the 
tnaximum  useful  eff^^ct  was  obtained  when  the  efilueut  speed  of  the 


water  was  twice  the  speed  of  the  vessel,  and  when  the  uaeftil  i 
just  one-half  of  the  power  expended,  exclusive  of  the  friction  p 
Whereas,  with  the  paddle  or  the  screw,  there  did  not  appear  theoreticaUy,. 
any  limit  to  the  ratio  of  the  efficiency, — it  might  be  equal  to  the  po««r,l 
— and  in  practice  it  was  limited  only  by  the  extent  of  surfaoe  which  it  I 
was  convenient  to  give  to  the  pa<idle- board  or  to  the  screw.  StiU,  thi^ 
amount  of  power  obtained  by  the  jet  was  less  affected  by  deviatidnsf  ' 
the  most  useful  velocity  than  in  the  case  of  the  paddle  or  the  acrew ; 
there  might  be  found  to  be  practical  advantages  which  would  rendor  t^ 
plan  of  the  jet  very  advantageous  in  numerous  cases. 

With  respect  to  the  unbalanced  pressure  of  reaction,  by  the  florw  of 
vFater  through  the  side  of  a  vessel  at  rest,  it  was  aigued  that  all  attemprta 
to  explain  the  subject  by  reference  to  hydrostatic  principles  were 
fallacious,  and  that  experiment  alone  could  detemiiiie  the  reeulta. 
Whitelaw,  in  his  account  of  the  reaction  water- mill,  had  shown,  by 
experiment,  that  the  reaction  was  measured  by  the  weight  of  a  column  of 
water  of  twice  tlie  head  when  the  orifices  vrem  at  rest. 

A  recent  experiment  on  the  reaction  pressure  was  aUo  described.  A 
cylinder  was  fitted  with  a  jet  pipe  in  idie  side,  at  the  bott^jm,  of  the 
form  of  the  "vena  con tracta."  It  was  suspended  fiwn  a  c-  '  ''^  \ 
height,  BO  as  to  hang  freely,  and  was  filled  with  water,  whics, 
lup  to  a  oonsunt  level ;  when  the  water  was  permitted  to  flow  ^ 
an  unl>alance<i  pressure  of  one  and  a  half  the  hydrostatic  presaur©  1 
tliat  hettfl,  was  indicsited  on  a  balance,  applied  against  the  oppositr 
as  measured  on  the  small  sectitm  of  the  '*  vena  contract*.' 

With  respect  to  the  formula,  showing  that  the  maximum  useful  m 
was  oiilv'half  the  power  expended,  it  was  considertsd,  that  the  oondltl 
of  tlie  formula  ilid  not  meet  the  case  of  a  propeller,  for  it  was  assumed 
that  the  engine-power  was  available  only  for  expelling  the  wat^,  and 
that  the  mass  of  the  vessel  necessarily  discharged  the  duty  of  tAkbg  V^ 
the  water.  Now,  the  facte  were  stated  to  be,  that  the  machine  not  0"^ 
discharged  the  water,  but  it  also  previously  drew  it  into  tlie  vessel 
exhaustion ;  and  it  was  contended,  that,  under  these  circumstanoea, 
maximum  effect  was  obtained  when  the  speed  of  the  vessel  was  equal  to 
that  of  the  effluent  water,  ami  amounted  to  100  per  cent,  of  the  migmt^ 
power,  minus  friction  re^tancea. 

In  fine,  though  much  difference  of  opinion  was  expressed  as  to  the 
mode  of  action  and  the  economy  of  Ruthven  s  propeller,  it  was  agreed 
that  in  numerous  situations  the  new  propeller  might  be  found  to  poeesH 
practical  advantages  over  the  paddle  and  the  screw ;  and  that  the  sulgeol 
demanded  further  biqtiiry  and  investigation,  theoretically  and  esperi* 
mentally. 

May  2.— The  paper  read,  which  was  "  On  WcUfr'M€Ur$,"  by  Mr.  I>avS4j 
Chadwick  (Salford),  commenced  by  showing  tlie  long- experienced  — -*■ 
of  a  gorwl  system  of  ascertaining  the  quanti^  of  water  deliv 
water  compauies  to  private  houses,  public  estubUshments  ormaau' 
direct  from  tlie  pipes,  without  the  intervention  of  cisterns,  and  i 
varying  pressures  of  high  and  low  eervioei,  or  under  the  circumstaDOSl  I 
intermittent  or  constant  supply.     After  alluding  to  the  statement  ^ 
the  Reports  of  the  Juries  for  the  Exhibition  of  1851  (Class  V.),   *'   ' 
no  instrument  had  hitherto  been  so  far  perfected,  as  to  satisfy  the  < 
tions  of  a  good  meter ;"  the  paper  gave  a  list  of  the  patented  wa< 
meten  from  1824  to  1853,  and  then  proceeded  to  exphun  suocdnctly 
several  systems  hitherto  employed  under  the  several  chywificatious  of,- 
Ist.  The  Diaphmgm  principle. 
2nd.  Tlie  Water- wheel —the  Turbine — ^the  Spiral  Fan — the  Drum — ana 

their  various  modifications. 
3rd.  The  Piston  and  Cylinder. 

Of  the  fir»t-das«,  the  machine  of  Mr.  Parkinson  appeared  to 
been  most  approved;  but  it  was  deficient  in  sensibility,  was  accompanie 
by  a  noise  from  the  tumbling  lever  and  weight,  and  was  very  liable  to 
derangement  from  wear  and  tear. 

The  second  dase  was  the  most  nnmerous;  and  among  the  machiiies 
deecribed  were  those  of  Mr.  Taylur,  Mr.  Siemens,  Meaars.  Siemens  and 
AdamsoD,  and  Captain  Eric^aon ;  which  were  considered  the  besL  All 
these  acted  upon  the  principle  of  registsring,  bj'  the  pressure  of  the  water 
against  the  vanes  of  a  circidar  drum,  or  of  a  spiral  screw,  or  of  a  fan.  In 
practice  they  were  all  found  to  permit  small  quantities  of  water  to  pass 
continuously  through  the  meter  without  registration,  in  oonsequcnce  of 
a  certain  amount  of  force  being  required  to  overcome  the  reeiatezio* 
offered  by  those  parts  of  the  meter  in  connection  with  the  ccmiltfc^g 
appAratus,  before  motion  could  be  given  to  it.  An  attempt  had  been 
made  by  Mr.  Taylor  to  remedy  this  defect,  by  using  a  guttapercha  drum 
of  the  same  8|}ecific  gravity  um  water;  but  though  the  meter  t^ue 
arranged  measured  correctly  under  full  pressure,  it  varied  much  f^^^ 
either  the  inlet  or  the  outlet  pipe  was  partially  closed.  Mr.  SiiJ' 
inventions  were  well  spoken  of  for  their  ingenuity,  but  the  defect  | 
mentioned  eiqually  applied  to  them.  Ca]»tain  Erie^on's  rotary  1 
meter  was  shown  to  bear  a  dose  reeembhuice  to  that  of  31  r.  Taylof^ 
to  be  liable  to  the  same  objections.  The  reciprocating  fluid  meter, 
by  Captain  Ericsson,  was  shown  to  have  been  need  to  some  extent  in  th 
United  States,  and  to  be  more  effective  in  its  actioo.  Messrs.  Don^" 
and  Go's  meter,  on  the  prindple  of  the  disc  engine,  possessed  a  oerl 
degree  of  merit,  but  it  had  not  hitherto  been  tendered  practic^jT 
efficient. 
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Tlie  machinei  in  ordmarj  ue  being  generally  defective,  the  want  waa 
In  foine  d^foe  9tlpplied  by  the  initruineDt  introduced  by  Meflsra, 
Hmziflcm  luid  Chadwick^  of  Salford,  which  waa  desoribed  by  ua  Iftai  mauth 
in  a  paper  read  at  the  Society  of  Aril. 

la  the  discuaslon  maoy  water  meters  were  mentioned,  and  among 
them  the  vau-toua  meaffuring  machinee  introdttood  by  Mr.  Siemene  were 
deecTibed,  and  it  wa«  abown  ti^t  although  a  single  screw  luspended  in 
&  cunnent  of  water  might  allow  a  oonaiderable  quantity  of  fluid  to 
pan  unmeaeuredf  st  low  Tolodtiee,  that  defect  had  been  countenoted  by 
the  addition  of  a  second  screw  working  in  the  opposite  direction,  and  by 
a  general  e^iuilibration  of  the  working  parte.  lliat  meters  of  thiJi 
daacriptign  had  been  found  to  meagiire  water  with  great  aocuracyi  at  all 
speeds  above  one  per  cenL  of  the  miutimum  ipeed ;  but  had  &iled  after 
working  dimng  a  period  of  from  six  to  fifteen  monthfl,  in  ocHiseqtienoe 
of  the  me vi table  abrasion  of  the  spindles  working  under  water.  To 
obrukte  this  sfirioiis  difficulty,  whi(i  applied  equ^y  to  piston  or  to 
diaphragm  moten!,  the  more  aiinpJe  contpivance  of  a  form  analogous  to 
that  oif  a  Barkers  mill  was  adopted,  Hia  water  entered  the  rotating 
disc  of  this  meter  through  a  contracted  funnel,  and  spreading  outward 
issued  through  tangential  apertures  into  the  nirrounditig  caaing.  Inas- 
much as  the  outleti  would  act  to  some  extent  in  the  manner  of  jets,  this 
drum  would  revolve  proiKinionately  faster  at  high  velocities,  to  coun- 
^^^ttact  which  upright  blad«^^  were  attached  to  the  some  revolving  portion, 
ipTing  a  resistance  in  the  water  increasing  as  the  square  of  the  velocity. 
A  uniform  ratio  within  the  limits  of  two  per  cent,  was  thus  practica^y 
obtained.  The  only  step  or  bearing  of  this  meter  was  effectually  pro- 
tected ftam  the  water  by  foiming  a  dosed  oil  chamber  at  the  bottom  of 
Ills  diae,  into  which  there  entered  an  upright  stud  with  a  steel  point, 
abutting  against  a  steel  plate  at  the  bottom  of  the  chamber.  In  like 
manner  the  reducing  wheiila  of  the  counter  were  eneios«<l  in  a.  sealed  oil 
ciiamber.  Out  of  three  hundred  roeteni  on  this  plan,  which  had  been  in 
constant  operation,  under  the  most  varied  circumstanoes  and  pressures 
for  ttlKiut  twelve  months,  not  one  had  failed  in  the  working  ports.  It 
was  contended,  that  as  the  machine  had  ample  power  to  overcome 
CStraneoua  resistances,  and  oa  the  friction  had  been  reauoed  to  a  minimum^ 
wutioiis  in  that  friction  would  not  aflect  the  measurement  to  any 
iiilllbls  d^ree.  The  advantages  of  this  meter  were  its  compactnessi, 
sbeapDess,  and  general  applicability,  either  to  waterworks  purposes^  or  to 
metaure  the  water  pumped  into  steam  boilers. 

May  9. — The  paper  road  was  "  A  DncripHon  of  the  Sliding  Caurnon 
at  hrr  Majesty  $  I/ockyard,  Keyham,  Devon,'*  By  W.  FAiBBAUiN, 
M.  Inst.  C.K 

The  subiititution  of  caissons  for  the  ordinary  lock-gates,  and  their 
employment  for  closing  tlie  wirte  entrances  of  docks,  was  first  suggested 
in  this  country  by  Sir  Samuel  Bentham ;  since  his  time  they  appear  to 
have  been  aomewbat  extenaively  used,  although  the  objections  of  occupy- 
ing a  otmsiderable  time  in  Imving  the  water  pumped  out  of  them,  ana  it 
bemg  nsvesntfy  to  float  them  entirt?ly  away  from  the  opening,  before  a 
vessel  eould  pass,  rendered  them  applicable  only  for  special  localities. 
The  great  width  of  opening  required  for  the  passage  of  ships  of  war^ 
induced  a  rather  general  use  of  such  caissons  in  the  Royal  Dockyards ; 
and  at  the  new  dockyard  at  Keyham,  where  it  was  ooosidered  desirable 
to  have  tJie  best  accommodation  for  the  newest  class  of  large  sliipa,  the 
great  breadth  of  the  month  and  the  depth  of  the  basin,  induced  the  trial 
wl'  a  new  form  and  amugeraent  of  caisson,  which  should  be  of  such 
capacity  and  dimensions  as  to  resist  the  pressure  of  the  water,  effectually 
doss  the  eotranoe^  and  still  be  so  easy  of  manipulation,  as  to  admit 
vessels  of  war  passing  into  the  dock  at  any  state  of  the  tide. 

The  Keyham  Do<ig  were  described  as  extending  along  the  eastern 
shore  of  the  Hamoaze^  immediately  below  Morris  Town ;  their  construc- 
tion was  commenced  in  1844,  and  they  consisted  principally  of  two 
capacious  basins,  with  several  entrances  or  locks  from  the  sea ;  one  of 
these  it  was  thought  desirable  to  construct  in  such  a  manner  as  to  have 
the  power  of  using  it,  when  necessary,  for  a  dry  dcKik ;  its  dimemsious 
were  260  feet  long,  80  feet  wide,  and  43  feet  deep ;  the  inner  end,  next 
the  dock,  was  cloised  by  a  caisson  of  the  ordinary  form,  and  at  the  outer 
CBidy  next  the  channel,  the  new  caisson  was  tried.  It  was  designed  by 
Mr.  W.  Scamp,  of  the  Admiralty,  and  was  constructed  by  Mr.  W.  Fair- 
baim,  by  whom  a  description  was  tnuwroitted  to  the  Institution. 

The  form  of  the  caisson  was  that  of  a.  rectangular  vessel*  82  fl.  6  In. 
long  at  the  top,  7d  ft.  G  In.  long  at  the  bottom,  42  ft  high,  and  13  ft. 
6  in.  wide ;  it  was  built  of  wrought-iron  plates,  varying  in  thickness 
from  |-inch  at  the  bottom,  to  )4uch  at  the  top,  well  supported 
throughout  by  an  iruiide  framework  of  angle- iron  and  gusset- pieces^  and 
by  two  dedis  of  iron  and  one  of  tlml>er  for  the  intenor  arrangements, 
but  which  at  the  same  time  imjiarted  great  strength  to  the  structure. 
Hie  plates  were  connected  by  *' butt-joints,'*  vnih  covering  pktea 
atUfihcd  by  double  and  quadruple  rows  of  livete,  and  at  Uie  bottom  jiitd 
ends  were  dothed  with  oak  tnnber  which  bedded  upon  the  ciil,  and 
s^^iunst  the  jambs  when  the  caisson  was  in  its  place.  The  internal 
anrangements  of  the  caisson  were  such,  that  when  it  was  required  to 
wtthrlraw  it  from  aorosa  the  opening  of  the  lock,  by  merely  opening  a 
valve  a  sufiicient  quanti^  of  water  escaped  from  the  upper  clumiljers  to 
aQow  the  body  to  rise  a  few  Inches  from  the  bottom  cill,  when  instead  of, 
as  in  the  ordinary  system  turning  it  round  and  floating  it  away,  it  was 


drawn  back  by  chains  Izansvsroely  into  a  channel  or  opening  in  the 
masonry,  at  right  angles  with  the  look,  leaving  an  opening  of  the  clear 
s|)an;  and  after  the  passage  of  the  ship,  it  was  drawn  across  sgain,  and 
by  opening  another  valve,  as  much  water  entered  as  settled  it  securely 
on  its  bed  or  cill.  This  operation  was  stated  to  have  occupied  only 
eighteen  minutes  for  the  passage  of  a  line-of- battle  ship,  ten  minutes 
for  opening  and  eight  minutas  for  closing.  The  total  weight  of  the 
caisson  was  shown  to  be  290  tons  ;  it  contained  ^3  tons  of  iron  balhist* 
and  had  an  internal  capacity  for  823  tons  of  water.  The  meohanieal 
arrangements  wore  minutely  described,  and  the  general  result  appeared 
to  have  been  veiy  suocessfol ;  and  from  the  tabuliir  statement  of  the 
deflection  of  the  caisson,  under  the  pressure  of  various  depths  of  water, 
the  stmcttLre  appeared  amply  strv^ng  for  rensting  either  the  dead 
pressure,  or  the  concussions  of  the  waves  which  fr^uently  beat  heavily 
against  the  entrance  of  the  docks. 

May  16.— The  Paper  reail  was  "On  thr  Fati/fite,  and  comequefU 
FrcLetun  of  Mefal^.**    By  F.  BaAiTHWAiTR,  M.  Inat.  C.E. 

^lany  accidenst,  the  cau»^  of  which  have  beeii  pronounced  "myste- 
rious,'' ha%^g  professionally  eagaged  the  authors  attention,  he  had 
carefully  examined  the  circumstances  of  each,  and  the  condition  of  the 
fractured  metal  in  all  cases,  and  at  length  arrived  at  the  conclusion  that 
abnost  aU  the  accidents  might  bo  ascribed  to  a  progressive  deterioratittg 
action,  which  might  be  terraefd  the  **  Fatigue*'  of  metals. 

Metol  in  a  state  of  rest,  although  sustaining  a  heavy  pressure  or 
strain,  as  in  a  beam  or  ginler,  and  exhibiting  only  the  deflection  due  to 
the  superposed  weight,  would  continue  to  boar  that  pressure,  without 
fracture,  bu  long  as  its  re««t  was  not  <li»turbed,  and  the  same  strain  a'os 
not  too  fre<}ueatly  repeated;  but  if  either  of  these  cases  occurred,  a  oertsin 
disturbance  of  the  particles  took  place,  the  metal  was  deteriorated,  and 
that  portion  subject  to  the  reiterated  strain  was  so  far  destroyed  that  it 
ultimately  broke  down.  This  might  also  arise  fr^m  sudden  concussions, 
when  the  metal  was  under  a  certain  strain,  and  those  concussions  might 
be  caused  by  the  girder  being  suddenly  unloaded. 

Several  exampba  were  given  of  accidents  of  the  kind  that  had  been 
alluded  to;  for  instance,  tAat  of  a  vat  in  a  London  brewery,  carried  on 
csM-iron  ginlers,  by  which  it  had  been  supporteii  for  some  veara;  but 
suddenly,  without  any  apparent  cause,  tht^y  broke,  and  killed  and. 
wounded  some  workmen.  In  this  case,  it  was  shown  that  the  girders 
were  not  originally  sufficiently  strong  for  the  loofl,  and  therefore  tlje 
intemiittetit  luml  of  the  vat,  which  was  sometimes  full  a.ud  at  other 
times  only  partially  so,  and  then  empty,  caused  a  constatitly  recurring 
defliection,  and  a  subsequent  corresponding  effort  to  regain  its  natural 
position,  by  which  the  composition  of  the  metal  was  disturbed,  and 
fracture  ensued. 

Other  examples  of  the  same  nature  were  given;  and  it  was  shown, 
that  the  repeated  buckling  of  the  tube-plate  of  a  locomotive,  arising  from 
the  action  of  tlie  pistons,  had  a  tendency  to  cauae  frTUjture  mechanically; 
and  also  that  the  side-straios  and  vibrations  to  which  the  nuspensioti^ 
rods  of  the  ash-pans  of  locomotives  were  subjected,  had  produced  very 
serious  results,  which  it  sufficed  to  point  out  forcibly  to  guard  against 
the  recurrence  of. 

Hie  author  contended,  that  presuming  adec[uate  dimensions  to  have 
been  given  to  girders,  and  the  stipuUited  weight  not  to  have  been 
exoeeaed,  the  chances  of  accident  were  remote,  but  that  any  repeated 
deflection,  either  at  intervals,  or  continued  for  so  long  as  to  induce  a 
permanent  depression,  must  be  productive  of  danger,  which  could  only 
be  averted  by  altering  or  replac^g  the  parts  deficient  in  strength,  and 
maintaining  a  rigid  supervision,  whether  of  beams  when  loafed,  or  of 
parts  of  machinery,  or  of  railway  stock  after  working.  By  suoh  mmoM, 
accidents  would  be  prevented,  and  a  greater  degree  of  oOflfiiiflKMSe  be 
established  in  structures  in  which  metal  was  employed* 

May  28.— The  paper  "On  the  C*isuaUie*  of  Ttwndli/I^,  vUh  Ametofcir,' 
by  W.  M,  Penistow,  M.  Inst.  C.E-,  was  in  reaUty  a  relation  of  the 
difficuItJes  encountered  In  the  formation  of  some  tunnel  lieadings  through 
chalk  and  greensand,  under  a  head  of  water  at  Holywell,  on  the  line  of 
the  Wilts  and  Somei-eet  Railway.  The  materials  had  been  collected 
from  the  author's  diary  of  the  proceedings,  and  it  had  been  his  intention 
to  give  many  more  detaihi,  as  practical  examples  for  the  youngt?r 
members  of  dbe  profession,  but  with  aooees  to  the  excellent  work  on 
'Tunnelling,*  by  Mr.  Simms,  it  was  feared  that  the  communication 
might  be  deemed  too  prolix.  It  wa«  intcniled  that  No.  1  Tunnel  should 
have  been  constructed  in  the  usual  manner,  by  sinking  shafts,  and 
connecting  them  by  a  bottom  hea<!ing  nmmng  through  between  open 
cuttings  at  the  north  and  south  ends ;  there  were,  however,  indications 
from  the  borings  of  the  ground  iM^ing  un^vourable,  the  body  of  the 
tunnel  being  in  chalk  full  of  faults,  whilst  the  cuttings  at  both  ends  were 
in  greensaivd,  and  copious  springs  showed  tliemselves  along  the  line  of 
opt^mtioufl,  whicli  were  conducted  through  strata  geDerally  dislocated, 
and  not  to  be  depended  upon.  In  sinking  the  shafts,  the  water  brought 
away  with  it  such  quanti^ira  of  sand  as  to  create  cavities  around  and 
produce  serious  Ewlures  in  the  timbering,  which  required  to  be  renewed 
and  repittced  several  times.  Numerous  coutrivanoes  were  essayed  for 
overcoming  tlie  difficulties — gullets  were  cut  at  lower  levels,  in  ho|ies 
of  theur  drawing  off  the  water,  but  the  tenacity  of  the  soil  and  the 
numerous  fiiulta  precluded  any  chance  of  their  being  useful;  nothing  but 
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uiceniani  pumping  could  therefore  he  relied  upon  ;  but  the  oooAoquenoe 
of  this  was  thiit  the  f ramijig  of  the  shaPt  wnok  bodily,  until  it  was  rat&ined 
by  a  h&nging  kerbs  and  rod  from  the  aurfiice ;  then,  in  spite  of  cloae 
iheathing  pl&nkBj  a  lateral  aettlement  occurred,  and  amidjit  a  recuirenoe 
of  these  acmoentfl  the  shaft  was  carried  down  until  the  sand  and  water 
rose  BO  rapidly  in  the  bottom,  that  it  wba  neoessatr  to  dose  it  by  a  timber 
platform  through  wliich  the  water  ro^e  to  a  certain  level,  whence  it  waa 
pumped.  Similar  difficulties  were  encountered  in  the  other  shafts, 
enhsjioed  in  the  one  case  by  the  frequent  recurrence  of  boulders  of  sand- 
atone,  which  occasioned  much  loss  «L>f  time  and  inconvenience  in  eictraot- 
ing  them,  and  left  hrge  cavities  behind  the  sheathing.  The  quantity  of 
water  also  inereaoed  w>  mucii  that  the  briefest  delay  in  pumping  obliged 
the  men  to  l«ave  the  headlngij. 

At  length,  it  being  observed  thai  the  dip  of  the  sand- rock  which  waa 
the  water-bearing  stratum,  was  in  eudi  a  {lirection  afl  to  induce  ihe 
inference  that  it  might  he  used  to  convey  the  water  away  by  liaving  it 
tapped  at  a  lower  level,  the  attempt  ww  made,  and  was  attended  with 
■ucceas.  In  the  sub«eiiuent  extension  of  the  open  cutting?,  the  numerouii 
vertical  faults  ware  shown  to  have  been,  in  a  great  degree,  the  cause  of 
the  slips  in  the  shafts. 

In  consequence  of  observations  on  the  saturated  strata,  it  was  deter- 
mined to  try  the  effect  of  a  syphon,  which  was  accordingly  kid  down  ; 
it  was  formed  of  cast-iron  pipes  six  mobee  diameteri  the  short  leg 
dipping  into  a  hole  at  the  bottom  of  one  of  the  shafts,  whilst  the  long 
leg  extended  through  the  crown  heading  and  terminated  in  a  cistern  in 
tho  north  cutting.  By  means  of  a  hand-pump  at  the  upper  bend,  the 
air  was  exbaujsted,  and  the  action  was  so  perfect  as  to  drain  Uie  blocks 
of  sand  and  enable  the  headings  to  be  completed. 

AoGonnts  were  given  of  numerous  ingenious  contrivances  reuorted  to 
for  overcoming  difEcuIties,  and  also  of  the  effects  pf  the  drainage  upon 
the  springs  and  wells  in  the  nBighbourbood.  The  various  machines  and 
devices  employed  were  described  in  connection  wiUi  all  the  tunnels ;  in 
&ot,  the  paper  was,  as  it  professed  to  be,  a  detail  of  the  cHsualties  of 
timnelling  under  circumstances  of  considerable  difficulty,  and  it  was  weO 
illustrated  by  a  series  of  diagrams  showing  the  works  in  all  stages  of 
their  progress. 

It  WM  announced  that  the  ne^rt  meeting  for  the  reading  of  papers 
would  be  held  on  November  14th,  until  which  time  the  meeting  was 
adjoun&ed. 
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The  above  Institute  baa  I'esolved  to  hold  an  Aj-cliitectural 
Exhibition  in  GUsgow,  in  December  next,  which,  in  fMldition  to 
viewst  models,  plans,  and  details  of  biiihUngH,  will  embrace  sj>ec!fi- 
mens  of  the  various  works  uf  art  and  mauiifttctures  connecteil 
with  nrchitecture;  such  as  carpets,  furniture,  tfipeatry»  |>aintiiig9j 
paperhmiginga,  and  aU  painted,  carve<l,  and  sculptured  dewira* 
tions;  painterl,  stained,  and  embossed  glass;  metallic  castinga, 
wrfiugnt-iron,  &a;  marbles,  mosaics,  fountains,  and  vaaea;  orna' 
ments  in  porcelain,  silver,  cast  and  cut  gbtas,  &c 

We  hope  that  the  enei'getic  efforts  of  this  new  Inatitute  will  he 
responded  to  by  all  interested  in  the  dissemination  of  a  connect 
taate  in  the  arts  of  design  amongst  both  mimufiictiu-era  imd  the 
public  in  geueral. 


FEW  FATEHT8. 

PEOVIBIONAL  PaOTBCmOjrS   GRANTED  TJ^TDEIl  THE  PATIENT  ULW 

AMKNDiflliTr    ACT. 

Dated  Jit-eember  16,  l^A. 

Wll*  A.  B.  CUIIbt,  Puiii  —  improreaicnta  in  the  uuuiiifactiire  of  tunhrdlw  aad 

Ihsted  January  26,  1S54. 
Iflt.  J.  Fetrie,  jno.*  BocbdAls,  Laiica«ti!r — IinpnrvaiiioDti  la  vpipmail^  for  drying  wool 
*ft«r  It  tuwi  ttnder^gocie  tbe  prooom  of  wtuhiflg  or  ioQQitn|[ 
Dated  Fehnutry  10. 
123.  W.  Dray,  SwanUno — Troproirraj'mtik  In  the  dmctnietfdll  of  portable?  fArm  and 
Q^hfT  bttildiflji*;  [Kkit  of  wbich  iinpn>vpnieut«  juv  ftjipikaye  Ui  the  ouiutnictlcm  ill 
cut  mad  wagoii  bodiea  mod  other  ftmcturM 

I>fi$«4  M^r^A  L 
499,  J.  B.  Gottmif »  HAnrley-pkoe,  Kentish-town — ^£mfaroideiiog  on  Icftthu'  for  hamjeaa 
aod  othor  yai^pomi.    (A  oommnmcatioD} 

tMtod  March  i, 
I2T.  G,  de  Bergiw,  I>ov8ikto-Mll~XmproveiDeatfl  ia  apparatiB  for  beuing  azkd  buffing 

pOfftOMi 

Dnttd  March  6. 
$Sd.  D.  Bur,  8Qdbrook-paik,  Rirhmonyt— Improved  oombiaed  hair  famiiti  a&d  oomb 

nuM  March  8, 

$49.  J.  C  Ediogton,  LeiceitarHMiuuv — Working  madiinerj  for  propelliog  tmuI*  sad 
flring  faut 

Dated  Mart!h  11. 
£ft8,  J.  Ct  HaU»  Koakwoannoatli,  tmrham^lmproTed  wi&d]a«e 
6H.  J.  $.  AftOQ,  Hlddlt  Itepil*— ImpniYvmeiiti  io  liie  oonitractiQa  of  tOTelopM 

DdSttd  Monk  16, 
fi<.  P.  A,  Lcworale  da  VIoatiiiiiMiMinsaii.  8tmtli-«litiet,  PbuboTy— Imptof^meiitB  fai 
hettUef  apiNmittiii.    {A  eommttuiration) 


SM.  E.  Esnonf,  C.  Maiiger,  Jan.,  and  Q.  W.  Lewu,  Joney— Improretxumti  ia  ] 

dwdUngn  and  Totildes  lor  tmreUerfl  or  ezoigmite 
Dated  M<ir<A  24. 
09t.  J.  Jtfjmt  Northuaptoa-^Mannlbceare  of  piUp  tirm  twHeb  or  ooneb  gtum 

OoMfd  Monk  SB 
Til  J.  Woodward,  Acton-itnBtp-'AppantQi  for  itoppiiiig  ihol  ami  otho  holat  ii  iibJp 

madremiBk 
714.  A.  Hodgkinwn,  SpHngfldd  Bleach  WoAm,  Bet)ikM^^lmps\rrmM^  la  blBKkIq| 

linen  Uhma 
719.  HI  PrandA,  Woit  Btrand— Improvenijenti  la  macliiiiBiT  for  crttaUflii  B^ii^L 

washinff,  and  amalgamating  i^aarti,  and  other  mattore  cootcdninf  gold  or  iUfvr 
718.  P,  C^amboD  um  A.  Me^roUc,  Chaylard^  France— ImproTemoito  Ia  hjwdihj  «r 

Kxraiioftdlk 
730.  E.  fiowland  uid  J,  Bowland,  Ma&obesler— Impmremaifai  tn  tht  ouunilMRirt  tf 

certain  metaUJc  flpringa 

JQialBd  ifordl  29. 

739.  C.  Barlow,  Chancefj-lane — Impfofemimti  In  the  permiaBot  way  of  railwign.  (A 
oonuamuoitiotn} 

Daitd  Mirolk  81. 
TAB.  J.  M.  G.  Ooffte,  Pasny,  nf^ar  PariA—Rt^virifying  animal  cbarDoal  tbat  hea  almdl 

boflQ  twed^od  obtaining  by  a.  pomliar  proceas  tn^wiaM  of  putoM  ur  R»da  tntm  H 
7&D.  A.  D.  Brown,  Gk^|ow-'ImproTementa  ia  beda,  eoochea,  and  dthcir  artldae  «f 

fsroitnre 

740.  H,  Homewood  uid  J.  Qngorj,  MountHftreet.  Lunbirth — ImprorM  fLnh^Kafw 
711.  A.  A.  Beebuld  Hdy,  Cuiaoo-row,  Weitiaiitsler— ICDpmnemeiita  appUcafata  U 

exhitadtlng  arnsiieaLaattiiat,  or  other  olifeet^  on  a  larg«  ic&le 

742.  W.  E.  New^iio,  OhaoeefT-laiie— Improrea  mannfadure  of  oarpei.     (A  ca 
cation) 

743.  A.  V,  Newton,  Chancery-lane—ImpfroTed  mode  of  mannftwrtgring  carpeti 

Affcki  April  1. 
745,  P,  8.  Thomoii,  OortLhUl,  and  Eook'A'nlla,  FuLb&m— Improremenii  (a  1 

747,  Sir  R.  J.  CUHom,  Clifton  haJl,  Nottinehim— Impruired  percuniottHibeD 

749.  A.  £1  L,  BelLToni,  t.V^t]t-i<tn>et,   UoUxjm— New  and  OMfnl  fabric  iot  bool  iBd 

iboe  *o\m,  macliliia  hajulini$,  ami  otUtT  purposes,     (A  commimkaUon) 
7S1.  W.  JobnMm,  LLnculu'Aiiui  fields— Ijuprovementa  ia  the  tfeatment  omdoction  U 

metaUlf  or<?4«  and  talto.     (A  rammuuicatlon) 
763,   W,  Siuitli,  Witney*  Oxfard— IraproTed  mop 

766.  W,  Kestall,  Bomnam,  Bciria— Improrcmunt  in  fixing  or  oeraenti^g  glaai  1 

fkit^i  AprU  S. 

767.  T,  fkxytt^  Brkphton — ^ImproTBincuta.  in  marMnety  for  propelUng 
i&B.  J,  Ponjtli,  Caldbeck,  Cumberland — tmprovementi  in  macMnery  Cor  | 

and  Rpmning  wool  and  other  flbrooi  inibBtanoea 
759.  P.  A.  P.  Bobtisnf,  Ca0tJe-stn>et^  Holbortt— ApplkatioB  of  eleetridly  aad  J 

moTcable  oeroetation  to  mUitur  ftrategj  and  pyrotechny 
7CD.  W^  Aihdown,  PLoeadiUj — ImprtmaneDtii  In  gaa-«tore« 
701.  R.  £.  HodgM,  8onthainp(ton>rttWr  EuMell^aan— Improrementa  in  caneetlM 

whed»,  drams,  oylindereL,  and  puU^ys  with  tAelr  oaTW,  axes,  and  the  ptrla  HmmoI 

one  to  the  other 

763.  W.  GoMRge,  Widnee,  LaotTaiiter'-ImproTvmeate  In  Ibtf  nusvlutBra  eC  ostali 
Idodaof  Boap 

7<^.  G.  DeTincena,  QnarvaoT'titTwi — Improvementa  in  produdnf  amameatat  and 
figUTftd  unrfaoeB^  and  BttrOaoee  for  printing  from,  alito  the  bardniung  or  prepariBf  if 
cKjrtuiu  ubjtxrttf  to  be  employed  in  the  prooeai 

764.  C.  W.^fkuT,  Bury,  XoocaMiter— Impnrrements  in  steam-engioea,  and  in  appgatrntaB 
applicable  to  lafety-valTea  for  eteam-boOen 

Dat(^  Aprit  4. 

765.  J.  Onrney,  Bradford,  York— IraprovBraent  inmachinefry  arapparatoafbrtplimlnig 
wool  and  other  tibrouM  materiuUi 

"l6fK  J.  Hig]^,  3Iancht]Mtar— lioproTemonts  in  the  mode  or  method  of  tepamfci&g 

ni4jtala  fpjm  tsRch  t)Lh6t  when  Ui  oonjondilon,  and  in  obtalntng  useful  prodncti 

thifjrefroui 
707.  J.  ^warbriok,  Ikviendfin,  Lanr^ajrU^r — [mprotctnente  ttt  ■team-bollen 
7fli.  J.  Bentlny^  Liv^rpoul— Iniprovement*  In  brc<>ch-loadlng  flro-anoii 
769.  H.  StHjh>hm,  Bradford,  York — Iiiiprnvemtinte  In  preparing  and  ocuiibiiig  wwl, 

fSoaJU'  hair,  alpaum,  cotton,  and  otb^r  flbrotLi  tiiiit4.Tijil 
7TU.  G.  S.  ParuEUOQ.  Weatbomme-parknuid— liupnncment^  in  railwav-bntaka 
7T1.  B.  Samud^on*  Banbiuy«  Oxfonl— ImprovemeatB  in  machinery  forouttiog  tiifiklia 

and  olbtT  TfRt'tjibltf  i<i]ti«tauoii'A 
772.  K.  BriHi^>,  Lc^w  )tilJ  bun^t?.  St,  Bwc,  and  P.  9,  Monmai^  94,  Jobm  Beckenovt, 

CuDiberland— ImprovL'fuetitA  in  bedding  machlOiMrr 
7731.  IL  Y.  D.  Scott,  QQoen*«^tenaoe,  Woolwidi — ^Improfwd  mode  of  mannfkctartng 

ctement 

774.  A.  V.  Newton,  Cbancery-lane — Improred  nuntMsitsj  for  laialng  and  forcing 
flnlda.    (A  commonlcationi 

775.  F.  G.  B.  Capoulllet,  Bntaaela— ImprOTed  appatatoa  for  ganflnking  Ileal  by  t^ 
csombnetlon  of  bitamUioiu  or  reslnou*  fubstanoea.    (A  oommauicatkmr 

776.  J.  E,  McCunntiU,  Wolvcirtcui,  Buckingham— Impirovementfl  in  wlieela,  a]ie>b(kaai| 
and  brcAkd  for  railway  iTarniigtsii 

777.  J.  H.  Glasaford,  GLugow  —  Improresaenta  in  lidnogrmpihio  and  liaeqgnphiB 
srinling 

77S.  H.  Blatter,  Farla— Improved  modeofeoiuitructingthermometen 

779,  W.  Gilpin,  MoOTgftf<'-»trei't— tmpruTomcnta  in  dpctricol  Ltunitionicaiiofi 

7S0.  G.  R«w,  FalTOustituux*— Improved  mode  of  preThutui^  the  alteration  of  btak^iUle 

froim  aii«'  deninniiiatlon  to  anotlier.     (A  communieatian) 
7RI.  W.  EL  Nowt^m,  Chxuiccry-laue — ImproTfKl  appaiatua  fur  printing  piece  goodaor 

fahrif^.     I A  comintmicAtion; 
7813,  C.  Bckiiert,  I'arut — ImpttiTi«ment«  in  nuvchinery  for  docibUng,  twi«t|j|g,  and  wind- 
ing flajt.  fiiUt,  cotton,  heinp,  wool,  and  otber  lllbrmu  lubirtranoea.    ^  t 

7S4.  J.  Hcirlow,  Binninglicim — linpmv«m«'nt!ii  in  thje  manofiictare  on  mi        

785.  S  Sinith  It  irtover  t«rraoe,  Bristol— I niprovcmcole  in  teeeeU  and  appanitaa  need 
fnr  t  I  teeseln  and  other  bodiea  in  the  water,  and  fur  liiworiog  matetiab 

for-i  !  xiaea  Ln  water 

736.  iJ  :  .  ..  .!  and  J.  M.  Wliiting,  Ebode  Inland,  U.  S.— [mpcmremenU  la  l^ 
manuliuriiin?  tii  w^hhI  icnewi 

787.  W.  £L  Glll&rd.  Kirhy-itncet— Improved  m<^od  of  eolcmring  and  nroainenilm 
l«ither,  velltuu,   book  cdge«,  paper,  aod  other  Hke  BubatanocsB  enipk^ed  is  book* 

Dattd  April  6. 

788.  J     W,..*..n      Vr.rnr         '        ' 

for  , 

7$i».  J,  . .....L.,  .:■„.   i^^....i... ,  Mi  Sea,  Snaaex— Improremeniti  in  Ibe  cooMntRioa  ti 

miiwaya 
790,  W,  G.  Craig,  Newport,  MnnmmjthAluTe — Improred  mode  of  makimr  eoiMDanlia«> 
J,        J  ..  ^  or  o£er  peooB  «n 


-,Trnr»yir[Mneot9  ill  trtwMnittitig  and  apply ^  aotiva  pow 
iijps'  lxiat«,  b&rgoA,  and  each  lOn  veaaelii  aiid for  oihflr 


tioiia  between  the  oooimandcr  and  the  eogtueer  or  4 
■hip-board 


THE  CIVIL  ENGINEER  AND  ARCHITECT' S  JOURNAL 


239 


it.  C.  d»  BaiM  1>0WR»to-bm--Afiptntiii  for  vtingoA  viler  iod  oOmt  Uquld,  foai 
to  tamt,  diftdaee,  or  pnipel  tlw  noM,  or  a  body  flofOiag  tl 


•W*  O'   O  Bcgm,    Lirvrpool  -^^  Imprnvomeota  In   tagtat-baOm  turotom  and  otber 

ftinuoet 
TM.  A.  t.  L.  Bdlitard,  GMiMtraei,  Holbon^— ImuntvenieiiU  in  Mwintf-maiiliinefl*     (A 

conaraairailim) 
TM.  J,  &  Bojd,  LewlihAai — ImpronsnientA  in  th«  ofiOiMtruction  of  ahip^  aodian 
t9<.  1.  Dnpool^    BoQlogjie-iizr-Mer,  Fruic«— liitinw7«iiMBit»  In  tht  aMnnfbeton  of 

6«t«aiD  eoaaK 
nr.  J.  Ttite,  Bart  DyndM^noad,  OU^ow— Impromneote  im  the  mMcUamj  tat  i«i«iag 


TM;J.  Ckum^  Dttvi<»4tiio^  Beiriel«f -iqiuui»— IinproTetoftnt  in  tins  (uaa&etnre  nt 
^afttiBtwlki  ukd  pvMols,  and  of  biulu  and  fub^tutM  for  booM  of  suji  and 

T99.   A.  V.  ygwtoa.  Chinrety-laaa-^ImprOTBlnenta  in  the  ee^utmetii)^  of  haUfclf  jaiiritv^ia, 

{A  oomnqniftfcm) 
aM.  J.  Beniard^  dniHshamlNra,  B«fla&t-atroet  —  Imprared  mode  of  stitching,  or 
Hatiflf  TirlMu  uteriali,  and  in  madliMrT  or  app«nt«a  for  tlu 

'.  wonvJ],  jnn.,  Salford,  Laocacier — ImprovvmaQti  Lo  the  method  of  1 
-  md  cMher  tcLxtile  fabrtcs^  and  in   the  uuKiilnerj  <ir  appftrmtna  < 

M 

m.  J.  H.  JotuiMO,  Iinooln'f-iiuifldda^S«T«4fing,  bkming.  and  rratilAting 

ttxinclar  for  drrinf  doth.    (A  oomnimiitttlon  finsn  T.  F.  &iD«,  Kev  Vorkj 
I0L  W.  Kidkanli,  Bamnkma^  Spain— Improremonta  in  wot  faa-uMten 

DaUd  JprU  T. 
804.  T.  WtmaoMi,  ]faBcAMt«r,  and  S.  Ainley  and  M.  Mffliv  OUhaah^ImproreBioitBlD 

A.  TTioTf  Wjarviidt-Iaaie — unmtivaneata  ia  moderator-lninpe,    (A  oommaoioallQOi] 
£L  Maea,  HaiMlkad-^tne^  QiTWidiah^iavs— Aoril^Ba  qoazti  inahing,  pal- 


,  anahific.  mptumtiag,  and  pB*n^matljif  uul4^hiafl 


finjT-ata'Det,  WMtnUnater  —  ImproftsiuBita  in  tiro^whafiled 

. ,  A.  LceoBite  de  FantainemcrcM.  Scntth-atreet,  FiuahoiT—IaprofnoBeotf  in  the 

prwmUm  oljduAogrmphic  papor.     (A  oommunkatiaD) 
WW.  L.  F.  aMgrin,  Paria— Improrenudita  In  the  conatrocUeitt  of  tktnatoaom 

810.  %.  Haritoi;  CMUBirali— Jfechankal  aiTM^eeraeata  tor  mnltipltiog  pomr 

811.  J./opliitg.  BidMnwanncMilh*  Butham— ImpnifiBMiita  in  piwerri^  the  kajere 
need  far  blmriiuf  u  ftm  and  other  Ainacw  frxMn  the  actinn  of  the  tn 

flS.  W.  H.  BaBt%,  BedJord—IintiriyreineBla  in  kiitHan  or  raachinea  Air  VB«erii» 
CTva  and  othtf  laBda,  njada,  toon,  flowen,  plaote^  ahmfaa^  and  Uvea,  and  aiifitlmhle 
ix  all  pnrpoaee  for  which  ordinnjy  iraleriaf-pata  an  emptored;  iMuta  of  which  ha- 

•tFT'wSi^'H^lSI^*^^  *o  jgmpa  !«■  nd^  and  §ot^  Uguida 


itreel,  Ozftnd  ^dwt^  JCancheater— Impnlvemtinta  in  fxntri- 

il4  V.  Bankitt,  livorpool— XaipTQiwneDia  In  machhieiT  for  deaniaff  von  aad  teed 
81*.  BL  B.  Oaody,  BaM«ne»-Lapnir«iiMmta  in  cuDcentmiof  beer,  ale^  ejdor,  «1b<^ 

8l<.  J.  &  WOma,  Oreal  Oeoife-atiBgt,  Weatmiaalat^ImpiwffVMnti  in  the  ooutmo- 

«k»  of  mn  ciiderB 
nT.  J.  K.  JowaaoQ,  Stanbrooli-ooitlafe,  Hai3ini«ninith— Improreaaente  Is  the  naaii- 

Ihetafe  of  Ijrpe  and  (Mher  nieed  iMoet  for  pcfntinf 
118.  J,  tL  JohnoaiL^Lhioalara-lBa^iaida^AlkiJiDeataaai^waahiiyr  mopantna.     fA  oom- 
D  from  ^.F.Kii^  Hew  York)  ^^ 


•*••  """[*  ^^7.  M*i»ehartar-^|»nw«aema  In  macUnaT  or  anpat»ttu  for  eogn^fioc 

mrttHtr  cjiiadBn  or  roUen,  eait>la9«d  for  printing  calico  and  ouer  9n1km§ 
9».  W.  Najlor.  yonyfah— iMptovwuciiia  fai  tocamollTe  eogtaea 
8tl.  w.  Xa? hir,  ITorwSdi— Improremenla  la  power-haaunen 


after,  ivorwich— Improri 
W.  K.  Ketrtco^  Chaneerr-Jaae^ 

aa  for  exhibitin,  _^_  „  __ 
Leeda— ImprafVemeajta  la 


aad  Ift  the  wpantaa  for  eihibiting 
WhilebAMl,  1    ^     - 


in  nrodudng  aterMMOopio  pdcfearei^ 
tictm.    (A  iwaamniffation) 
for  prepartaf  ,   ooubiact 
lanbetaaoea 


aiiplicabie  to  the  mannfa^ure  of 


kWlab  and  inJiiniag  wool,  flai,  oottoo,  lilk,  aad  other'ihnma 

l«  Oari^  Laiirnhna,  Fraoco— Improred  aaachinei?  for  prepariag  or  aentchlag 
I  aad  oUmt  flbrotte  maicriaJa  requiring  luch  an  cmeratUm.    (A  commtmkation 
a  Delatra,  Mmm,  Vnnn) 
Y.  Hewtflii,  Caanoery-laae— Impnyri 

(A  ftfWRwmala^tfrtnf 

Vmhd  AmU  8. 
w  ^S?jk?'  ^^**y<*J"'Iaiprorwianta  in  the  maaqforctnre  of  loap 

.  Worh!f,  IpawiiA—ljimroyenieata  In  ntachlner;  or  apparatna  for  ieparating' 
tna  etsaviL  brokea^  eata,  haalo,  and  ofther  ref^ue,  after  beinc  thxaahed 
.  WOliMBa,  Parit-c  "        —  /     -  -         .  _  -  ^  . 

B.  Oflnji^Tyiiats Mold,  Fliafr— mpniTOBiaoia In tha auan 
.  C.  Mat^  Btraod— KachJnfi  for  cnuhiDc,  palteriiliw,  aad  a 
S8t.  Q.  SavafB,  fll«fe»-BnaB,  Northjuntftou— LnprvfaiiMu  la  the  maanfhctnrt  of 

iKkte  aad  rooi^  tOea 
•84.  K  Oilbe^  SoalhreCnet,  FlnabnT7— IntpauTMnata  in  the  oanatracUon  «l  axle- 
basca  aad  aaliKbeariagi.    (A  ooncmiimicatloD) 

Dat<d  AprU  10. 
881.  W,  Wood,  Monhhill-bcqiBe,  Pontefract,  Yorlc--lnipti»«BieatB  hi  traatiiK 

via<t«n  aod  relttae 
817.  W-  Wood. 


wvrica,  ae 
01.  aB.4 


eatiL  haala.  and  otber  ref^ue,  after  being  thruhed 
Kbbw  Vate»  and  T.  K  WiUiaaia,  Aber^chan  Iim- 
ath— ImpRnaBMaii  hi  rsrarfaenAoiT  fiaraaoM 


_         . r  Baa«|wwL  Moamdoth— ImpfOTeBMOta  hi  rsTarfaenAoiT  fiarai 

881.  C.  B.  Oflngh,  TfMjn  Mold,  Fliafr— tmpnifaBiaola  In  tha  guanactan  of 
"  'faal^Btraad— J'    '       " 


nkjod  in  tha  manaCacture  of  cat  pile  fabric*  ^^ 

t^  A.  8.  BqUob  and  F.  S.  Bottoo,  Binninghain— ImprOTement  or  IttproTeaeata  hi 

ttaiam^wtfoBafiteani-boCkra 
181;  A-  A.  BallOB  and  F.  a  Btilt«ia«  Blnninehain— Kew  or  Impror^d  method  of  mnDiL. 
[f^tfoiiagcartain  kinds  DfuMftaltbttatiea 

F.  L.  Baawou^  PimliocH^aiprarementa  ia  dMilMjuf  lattj  bodit».  and  b  atOlB  or 

ppanitaaforaadidiatUIatJaQ  "-uaar 

.  L.  BaterKatgreaTe,  Nurthamptoa— Impcoreakenii  in  dock,  bowar,  turret. 

Dated  JprU  IL 
Fleet'ftTMt — ImptmreoKsnla  in  tht  aiaaafoictaTe  of  hata»    (A 

84t.  Jl  Booad,  Undiej,  Wortneter— Improreme&t  or  improrenuinU  in  bdcka  to  be  aaed 

laoitfiatBpartaofbaildingi  »«»«u 

••4>  ^.  ^  Biaeki,  Qoeen-itivet^ImpraTeffieuta  tn  ralvee  for  atmoepheric  railway 

ttf.  IL  larrcader,  Priaeei^road,  Bennondaer — Imiiroteaienta  in  appanlaa  tm  ^dxtba 
*.f*i**?^^"****"  inbj«:ted  to  h^t  l£  retort.  VV^^mm  mw lomBC 

SI-  »  Al?*??'vPk*^^*-  MartinVlana— Ptatabla  taixnirbath 
^Yj^^r?"^^^^*  Mahop«il«treel-ImptOT«Bi«rta  hi  aiadilaaiT  tor 

iSr  i  *-™^  Whitekavoa,  Comb^Uod-^ImptOTod  oooatmclkin  of  lifting  lack 
K.  U.  aoM^  oadaartown— tnipniTeauini*  in  the  adaptation  of  elaatic  material  to 

be^ aadahoea, and  i^oee for  buraee aad  other  animaja 
'^J.iJ^^A^*  *"•  ^  Burke,  liverpooi^IuipTvretBeota  la  nutihlMiy  for  tnai- 


8«8.  T.  Cart,  liTerpool— InproranMBte  hi  i&eeriag  apparatai 

844,  B.  FatheiiBiU  and  W,  WeOd,  Maacheeter— ImpnyvenMala  in  ataehiaenr  for  cooth- 

i^goattoa,  wool,  laa,  ailk*  aod  other  abrooa  matariali 
884.  W.  H.  Jacaea,  Oambarwell— ImprOTemente  in  marine  aad  other  ikractarei 

l>aled  Apra  13. 
869.  L,  Cnigar,  WaahlMrton,  U,  S.— Kow  and  improrod  mode  of  attaching  propellen  to 

•hipa  aad  Teanli  of  ill  clMue.    f  A  ormunicnicatioa) 

847.  K  Br^ga,  Caatletoa  MQla,  near  Bocbdale,  Lancaater— Improra 
and  apuamlua  for  awi*Kiny  jjunt  aad  thread 

848.  tL  whitoaide,  1!|r«iooqI,  Birkenhead— ImproTenaenla  in  treaiing  ur 
wheat  and  other  iEn& 

889.  W.  ColtBiaa,  Hitfb-«treel,  Lelfiefter- Iinprovetnent  hi  knttttna-fraaee 

840.  J.  Ptper^  Shoreoitch— Imprurementi  in  appaiatua  for  aAxuig  adhealva  atampa 
and  labeia  ^ 

841.  S.  Colt,  9prlQg-garden»— Improred  maehinefj  for  atttlng  or  ihaplng  metalJL 
(Fart^  a  txHaiaimicatioc] 

843.  O.  Letta,  Korthamptcn— Improwd  laolfr'tRip 
IkiUd  AprU  18. 
,   mwrora — improved  apparatm  8 
884.  K  W,  Hanaan,  Saxe  Gothar-Electfo-magnetk: 
148.  O.  IQliut.  St.  Hehm'     -  • 

ofeoda 

148.  A.1 

88T.  J.  Qraenwood, 


poiiiyiog 


848.  8.  B.  Parker,  Deptfocd— Improred  apparatm  for  conettmiag  Baiiaka 
in,  Saxe  OoCha — Electro-magnetic  ampailng  niachitie 
848.  O.  lOliut,  St,  Heten't,  Lancaeter^LmprorcBieata  hi  the  auumfactitza  of  carbcnata 


848.  A,  H.  OnK,  ShipHitreet,  Brighton— Iroprovemeata  in  ooatiiu  piJk  aod  balueee 
88T.  J.  Qraenwood,  IrweU  Springs^  near  Baenp,  and  R.  Stnith.  Bacu      ' 

In  alaelag,  etiflbning,  and  i!nl«hing  textile  materiala  or  fikbrica 
698.  O.  Derineenai,  Gio*Teaar-«troeit — Uethod  or  iDetboda  of  prodndag  eafraTod, 


( textile  materiala  orfikbrica 

MJt — 3f eihcid  or  iDetboda  of  ^  „ 

tenred,  aad  tTpagnphic  aorfiaoea  for  prinUngand  emboaaiaglktiimi  and  JGor  « 

alao  oertaia  nuMchlaerir  employed  thendn 


cup — I  Eupru  Vif  utciits 


i  machlaeij  employed  therein 

Z>Dled  A^  Ifi. 
888.  J.  Orlffltha,  Moocgate-etreet~Impfvred  portable  meaanrlag  tnatmmenl 


CtoUt, 
blanki. 


aad  other  almilar  articles 


8T3.  J. 

Ivay-aina, « 

8T8.  T.  lawet,  Cltyroad- Ii&prof«menta  in  proteeton  for  the  head, 
tioa) 


botta,  riTeli^ 


(A 


87L  H.  UeTor,  Manchweter- Improfwneoti  in  looiaa  for  weavl 
—    J.  CrvUr,  -         •  -  . .         - 

ewA  ' 
T.  I 
tioa) 
874,  A.  ChapUa,  Gla^^w- Itaprofreaiento  hi  the  applicaticBi  of  oait-ina  to  baaldiag 

porjaowv 
8T6.  P.  A.  LMomte  de  FaalaiMBonaii — ImproTementa  in  priming  fire-arma.    (A  cov^ 
mimieatioti;. 

877.  r  Baraett,   CarpliBa  JtWit,  Bedfard-eiinAze  —  HZuminated  ftirtiiture,  4c,   for 
IntKrior  aod  eitefrior  deooratkai 

878.  A.  E.  L.  Bellford,  Gaatla-atrBetk  Hotbora— lapcoTeBients  in  the  manofhctart  «f 
•teel  and  wnwftbt-iroci  dlreetljr  tfom  the  ore.    (A  fiommuaicaikm) 

879.  G.  L.  F.  Tiret,  Pari»--Impnmd  caarai  for  embroidering 

i^^stid  Apr^  IT. 
88««  6.  Hersit  Aapoll,  near  Wl^n,  Uacaateiw-ImprafeaMBla  ia  the  OMihod  of 

anaaging  and  oooitraotSag  the  geamg  or  drlTtnr«ii|Mntai  oCwadhtBarj,  to  j 

^reidgatat  and  aare  time  *«^  aapeaie  la  amagiiUE  taa  aanM 
881.  T.  Hawkina,  Nortfaieetk  Kaat^Apparatns  &  enatiair  aa  npward  draaght  or 

current  of  air  ia  dUmaajti  vhleh  apparatua  ia  alao  applicable  to  the  porpoaee  «f 

vaatHatioa 
BSi.  W.  WUkinaea,  Ktittitighaai— Impfotemeiita  in  the  method  of  and  tuachlnerj  for 

maaafacturuif  ropea  and  oontt 

883,  W.  H.  B««]tl«y«  Bedford— Improreiaeati  in  cannoioa,  guna,  and  other  Br«-«iaa, 
azkd  InprcijeaiQai  for  the  tmtm* 

884<  B,  FVaUwood,  BenaoadaeT^ImpnrremeDta  in  the  mamafaBtigg  of  eement 
888.  J.  A,  Amifh,  JBdinbttrgh— ImptDvemeuta  ia  the  mana&ctnre  of  exploaiTe  pia^ 
jectUea     ^^  »--     *- 

884.  D.  TaniiAhiU,  Qhugow — Iraproremente  in  liihugraphic  and  linoographic  prinyag 

Daigd  AprU  U. 
8BT.  C.  C.  DavlBi  Bath— Impnmmeata  hi  portable  blow-pipe  apparataa 

888.  S.  HealiT,Owrllani«i,atarr      '        '  

applicable  to  tteaaKbcdlfn  for 

889.  G.  MeaMm.  WarriagtoiL  lanoaaler— ImprorcaMnta  la  eapiirjing  ftael  and  water  ta 


kKximotire  engiaea,  or  ta  laa  t ,  

890.  J.  BersM^  Chtb^chamhen,  Bagaai-efcreet— Im|MVT«BeBla  in  the  aianufoctai^  of 
boola  aad  ahoai,  aad  la  tha  BiacblamT  or  appaxatoa  ooaaeeted  therewith 


fifaiekbarBt  Laacaatar— ] 


for  preveatiac  explodona  aad  aaTuu  fhel 

f  lanoaalar— uiproTeBMnta  la  eapp^ring  ftael  and  \ 

It  taadaia  of  loeoiDOtiTa  aaglnea 


891.  J.  Beraard,  €3ab<liaDbank  Begaaieliaet    Impporomepta  ia  vtilohing,  aad  la 

machiaeiy  aad  appaiilui  (mmoiJled  Iheiaalth 
883.  C.  Watt,  Okneeatar-ipudaBa^  Okraoaatarplioa,  Kantiih-tcrwn— ImproTemeala  ia 

bleadilag  heiap^  8as,  aiw  otiier  flhrova  ■iihatajiiwi 
Ui.  H.  H.  OlbH  BJAoiiagrto  atiiat    Improwgaerta  la  the  maaofoctare  of  nitrate  «r 


(A  oonxBiQnicatioii  tram  F.  Oambbaf) 
884.  J.  Freaiaon,  Bmethwidi^-lmnnmnaeata  la 

ed4.  W,  I>eaton.  Addinghaa,  Yorlc- Improveownt*  ta  oomfafaig  wool  aad  othar  ihraa 
89T.  J.  F.  F,  Ghalieten,  Brnghal,  France— MiicMnery  for  porif^rlng  and  mnrtaaaing 
peat,  and  alao  for  eaaTa]ring  it 

Da$«d  AprU  19. 

898.  J.  D.  P8Blflv,  Pkrla— baprvvementa  in  bookbiudiag 

899.  H.  Pocdav  AYeaofrfoad,  Ewwafik  park— Improremanta  in  diTing  and  weighiag 
i  hi  ooa  and  othar  anbataaeea,    (A  ocaQjnnnJoatioaJ 

90«.  J.  Kirkbaaa^  I^brldge-plaotH-lmpnyred  meana  of  oooaQBiiag  aidce  la  Ehnacea 

801.  J.  G,  Haddaa,  Ghdaeap-IiBproTenwota  hi  adheaive  atampa  and  labeia 

808.  X  Jeyea,  Northamptoa— ImproTementa  in  the  maaaJhotore  of  palp  aahalilt  for 

paper-maJdiig, 
90S.  J.  Bright,  Derbr-^Meana  of  oammnnioatlag  intaO^geaoe  from  ooe  part  of  a  railway 

train  toanolher 
901,  H.  Clarke,  Linoahi^ImiBtmnneote  hi  eaaaooa,  guna  aad  olbar  tra-anna 
908.  &.  A.  BrooaiaB,  Fteet-atnwt— IiaptwaiaaBta  ia  aeparatjag  aahataaeea  of  difcrr nf 

ipocUUt  pavitiea,  and  in  machinery  employed  tharda.    [k  oonuaaakatkm) 
iMed  AprU  SO. 

908.  T.  Vidttn^Mabcheete^— tmpnvTvraeatB  la  the  manofoietata  «f  manure 

907.  X.  Hnat^  walcot-aquare  Kfinnlnitnn  mad    Tmpmirrinrmte  la  tnafeing  miaerahi 

fbr  the  extiactlan  of  their  vahtahla  aatala 
808.  &.  lUdiardMiii.  Oieat  G«oi«»4lrMl,  Weataiiaater— inipror«4  taethod  of  Jdaiag 

or  leettrhig  the  Jobta  of  plpea 

909.  J.  Prm,  Bangor,  Gbnarvaa— Imarovetaenta  in  the  maanfoctarv  of  pi}iee  for  the 
tranamiaaiffii  of  water  aad  other  flnioi 

910.  H.  Brwwn^  HalUkt,  York  ~  ImpnrfeiaeDta  hi  eombing  wod,  haii-,  cottoa,  aad 
other  flbrooaiaatariala 

911.  J.  M.  Bead,  NorthvmberiaDd^atmat,  Straad^Improremeata  La  the  treaSiDeat  «f 

911.  G.  Joaea,  Sedgiej,  Stafford— Improretnenta  to  l&ndiog  apporaiTia  to  be  aiird  ia 

warkiac  talnaa 
81 S.  W.  Johnaon,  Unodn'a-hin-Mda— Improrameate  la  machhusrr  or  apparataa  fur 

making  brick*  or  tike.    (A  aaamiaiaathm  from  IC  A.  Jalhsaae,  Pariri) 
914.  W.  Jahnatm,  liooohi'a-laa-idda— Improrred  apparataa  fordiaeoverfnithc  hsakaga 

greacapeofgaa.    (A  coounanication  from  E.  A.  M accaud,  Paria] 
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icamunu  sad 


TkUtd  AwU  ai. 
»lft.  T.  Wood  Had  8,  E.  H^gittbatluin^  CiiJob«tb,  I  urmiirtwf  — Improwmaato  la  asAtallic 

|7iiri»iiM  for  tlMZD-eiudbiot  and  pump* 
9U.  F.  B.  AjuLerMii.  Omftfiiood— Itoproyoaunti  bi  tjfOtltidM  and  q^dtufti 
917.  R  J.  Cridmuar  Aad  F.  W.  (Mckuer,  BonuotidAev— -ImpfxiirBOiB&tilii  caud 

Oeldpidoat 

91S«  C.  DuunelL  Slieflleld^IiiiproTQineQtd  in  the  ftermAtuani  w»  of  milmiTt 
919,  B,.   H.  OollTer,  Noriblk-fltreci,  dtmtd— ImpruTwi  ouwhliiACT  lor  crnthing:  or 

tnttiTwUng  hard  sabntaiifca 
9^.  W.  Hftnxmrt  mud  J.  HikrooDit,  Hirm  i  n^h^m— .frnprnTMiMfiitii  In  ohjunber  or  !!*(• 

iKittoiii.-.i  .^ih<llc«iitl» 
92t  iind  0.  Aiutin.  Blfmloffham — Dnpromtiiiintfl  in  seotriitf  Aod  fiialfHiIng 

tip  ■<  Of  cum  aaed  far  padtlug  mMmfhctored  or  othgr  goodB 

9Z'2,  Vi  .  iilifiu,  M»rk-lAito — ImpiXfV^moiaU  in  Uinp«.    (A  otuomtuUiaitkiii] 

9as.  A.  BUvuu-,  CbemiaHl»-f<u-  de  TOwsct,  BoaJeriLrd  Moni  Fuiuum^  Paria— IinpcOTO- 

ueoto  in  tooomotivv  «Qgiti«« 

liai«d  ApfH  n. 
9U.  H.  B,  B«riow,  H«iicbfist«r— tmpfwtJiiMnitfi  in  maoufiictariii^  metal  niit«,  and  i& 

mMldnerr  fhr  atam^iig,  forging,  and  panchin^  the  ««jae.     [A  oonuauiiiauiou] 
MS.  P.  J.  F.  MtMicbiU],  rai«— Improreiiioiita  in  mdting,  and  in  treating  tlie  on*  and 

926.  J.  IlAriaw,  Mootlej,  Worcestor— Improranenia  in  tlie  nuum&iitiin  of  papfiTy  paate- 

board^  and  mUlbaard 
9ST-  T.  F.  Fiach,^  lidlniiyHrtiwI^  Woracfltcir-^IiDpnnrainaite  in  the  maniilu>turo  of 

Nittodu 
9311  .r  iiin   Mnniaiji^TwoSidltiia— ImproraneolafaiippantiiB  fnrthc  distillatioa  of 

09it  ,  Lambeth— ImpnwcinaitA  io  the  eoaftnietioo  of  faTnaces 

980.  .„.ip,  WAlbnMk  biiLne,  Wolbraok— Iraprmremmti  in  ubtaliiing  pover  by 
cartiotitc  Acui  i^sa.    <  A  coBuauaioi^iQti  Cram  H^  Greeidldd,  Nev  Orieaiuj 

981.  J,  Wamm,  UM  Broad-flrMt — Lnprommant*  in  the  ooortniotkii  of  nitlwayi 

IMtod  AprU  ^4. 
9>'l,  C.  E,  Pliiiik.  Tromp-strcet— tmprQTiun«at«  in  wiDdlng  or  reeling  yara  into  haoka. 

(A  roimhuni  cation  I 
9*1  1>.  linddo,  ^'    '  FirHflhirG— Mji^etic  WMHiwr^putgQ,  togire  irandng  of  tho 

appi-uoch  of  c  '  I  ,  ko. 

9!i.  C.  HaiI,  W,.  him— IinproTuraont  i&  tlko  woiio  of  applyiitg  pow«r  to 

oumbuitMl  ^irtMiiiJiK  luiu  nr^Ming  macniutM 
9U.  ML  Pooki,  Ateouf^-road,  £4gcntVpark^ImiiroteiiMmt8  In  waihlqg  ganneoti  «nd 

Ikhrict^     (A  coounnnlcation) 
990.  J.  Wiiscm,  Croydon— Lnprotenumta  in  the  coostniotjaa  of  portable  luniaot  and 

other  buildiiigii 
997.  W.  K  K ewton,  Chanoeij-buie-'IinprOTQd  machJnefy  for  caating  type.    (A  oosn- 

BuniGatdtio) 
9SS.  J.  Coinne»  Belfiut— 'IfflproTomatta  in  inadiininy  Jbrh«±lfngJRax  and  other  ftbrcnie 

■ubatanoeft 
919*  W.  B.  NevtoD,  Okaneny-tanfr^AppUoation  of  a  new  or  impruvied  BUit«Hal  or 


aibiiEknc«i4)th«  oooatractiuoQfoflitaiD  partaof  ntadUneiy.    (A  oooummiewtioQ) 
rk— unproircanaita  in  fliniace«  alid  firaplacet 
eSmtim  a  mora  ^^iffedt  oonibiutloo  of  Aid  and  provvntion  ofisaolte 


940.  T,  W.  DuddA^  Botberhaix^  York— Inuiravviiiciita  i 


firaplacet  fbx 


941.  J.  iHridMii],  lEdiBbat]^»— Xiiipniv«Duni«<i  in  braakwalan 

942.  W.  BlackwtHxi,  Arthiuiie,  Aimfrew— IinprufvimuioiB  in  the  treatment  and  fljiiahii^ 
ofthrvadsor  yarna 

DaUd  AprU  ^. 
948.  R.  F.  AtorvM,  Bitminttham— Improroniatit  or  iDprofanuinU  in  joining  iacUIb 
944.  y.  L.  H.  DanduUt,  Actoa— LnptovemefUi  in  obtaining  and  applying  mo^ivo 

pnwef 
9U.  F.  A.  T.  d«  B«aiitt^gaitl^  Faria^^laipnifgmaaia  in  Hw  maonfactisfQ  of  inks,  «d4 

bi  ilun  prvtMtmtkitt  uf  (i»twni  for  recelin&g  the  Batno 
944t.  W,  CniVr.  WMtiin,  i.li<>4ti«r— [mproT9m<niitslu<miporating-pan«fbrou&cieatrat^ 

Milutlinu*  tjf  cvrtjLlu  «dd^,  hUuiU^^  mud  taltii 
94T.  U.  EDijt.  Aud  J.  W.  Martin,  Bt.  Jamea'a.  Weatniinaler— Improvame&ta  in  the 

mod  a  <if  dryiugoT  duaiocatitig  by  the  ageociy  oi  atmoaphmic  air 
94^,  J.  Ajikr-ii,  IXMiKla%  lADark--Improv«aienta  in  aami9^ 
94B.  J.  Lamun  and  b.  Dear,  li9edji--Jisp{rov«mfnta  in  loouu  lor  unBaTlug 
950.  J.  C^iyDchitff  Warkaop^  Kotdfigliasif— JjtiptvveiuQOla  in  propelling  ■upi  and  olher 


DaW  ^rrS  ST. 
9f  1.  C.  FmoOf  Pari»— Improromenla  in  coatiitg  with  iinc  by  ea]TaniMilia& 


and  T,  Booiilnuui«  Wcfthongnton,  Laucaater^ImprOTB- 
obinery  for  manufiirtiuiug  cut  pilo  and  other  ftitnlc^ 
'ud,  Daiiton — ImnmnHt  aumtmctian  of  portalilo  filter 
:,  W«aliiilnfltt!i^-inipn>veineat  in  propdLling  ahipa  and 


(A 


fifldMsdiitha— -JnjprofaBwafia  la 


nsota  bi  wmn  i 
9fi».  T.  O,  Owej, 
9fi4.  W,  Oravau 

other  veiaflla 
9M.  J.  H.  Joluuon,  iJnooiara-laa'itotdi    ImpiofMaauta  In  iwidTlng  flT»«nna. 

ooBUDnnioatioa). 
9i9e.  4.  M.  Johnwm,  tJOcQlnVian-fltida->ImproTeoiciiti  in  poUihlqg  and  llaMimtiig 

metal  ^Is^U^.     'A  comuiuiiicatioQ  tlam  H.  Beaod,  Fttria) 
96T.  Sir  Q,  B.  Fanner,  Bidofnrd,  Demt^^ImptovemenLi  In  taiai^f-rakfrn  fbr  atoftm* 

boDisni 
9i9*  U.  Clarko,  linooln— Improvemfiotk  in  Hn-amu  wd  ordnaaeo 
M9.  R.  Qtven,  Sy  dney'Stnaut,  Brtimi^oQ— Inprurenenta  in  pnypidling  vegaela 
940.  J.  Bariing,  High^«traet«  Maidatonfe — Jjoproirciiijstiu  in  ^roating  tha  liop-buia,  and 

nttdflrine  ii  ap|ilicablo  to  tb»  aianttlactiire  of  paper  f~  ^   '" 
091.  F.  Woodfandge,  Oraen'ihlomce,  Loirar-toad,  J 

Aaraaoei 

IMdtd  Affra  28. 
949,  A,  W.  QihaoD,  Sdinbnigh— 'ImproTeousita  in  milli  for  the  maoufhoton  of  bajiey 

aiid  rice 
^8.  W.  L.  Tbard,  AJdgatf>— App^ratna  far  roaating  and  calcining  orea  and  mintfrala, 

and  separating  metal*  thercdxiii),  whkh  apparatna  i«  In  wbab  ur  in  part  appUnhle 

tu  the  drying  and  rmwtiug  til  nuUt  aod  othur  veg«taiilu  jmtMtaucoa 
9d4.  J.  Braua,  Abbot*  Luti^oy^  Uurtfurd — New  auuiulactttre  of  paper 
9Mv  J.  H«Tirood,  BatQUOB-bridfe,  LanGaattfi^lnipfVfwaaBta  ui  maehinafy  or  appa- 
ratus fctr  printing  yania 

Aitel  J|>pa  29. 
9(Mi.  A.  M.  I>b^  flaUbrd,  lanGaaier— Iinpni«vinciit«  in  appazatiu  Ibr  ni^lating  or 

nmndng  tlie  anppty  or  ptaaiuia  of  gaa  a«  it  la  cmtdaotid  fhan  the  main  to  tbo 

burner* 
9«7 .  B.  Dixon,  Birmiagham^bnprovemAnt  or  inproreaieato  \m  the  jointa  of  meamritig* 

{^c>^  J,  P.  VorlM,  Pah»--Lmxiroireniattt»  bi  ubstnicting  the  hoJea  pmdtiood  by  aoddaata 
or  projectile*  in  the  huUd  of  eldp«  and  hmu 

XJtatAl  Jfay  1. 
970.  J.  Fnftur.  Salloid,  Unmater^  and  R.  Hon 

9TL  JL  Bticp  wd  W, 

ptmaiiaff  iUlc  a^  In 

174    U*    \|..Tf* -!>..-    n 


in 


t7-'.' 


SallQid,  IJACMler,  and  R.  fioirica,  ICasdMelei^] 

Lanfluter-^tmnroTemcnta  in  tnating  and 
vaierciaiaia,  kvatoHea,  dnet-ldai, 
vikMt  Yoite-lttiptOTVBae&tein  laf^-valTflB 


970.  J.  HamiUoD,  Nffir  YoA— Impiofeuiaita  in  wiarftlnHiy  ftir  < 

other  nliataaoee 
9TT.  W.  B.  FabaeTt  Ifew  Tork— trnproteoMiita  bi  the  coaiinietkm  of  «|itkt  1 

madhiiMa,  vhoreby  all  liabUi^  to,  and  danger  <C  aoetdeBl  ta  th^  aat  fi  ra^eiil 

and  prerented,  and  by  which  tim  gnUii  lit  cleanaod  fttan  chaff,  amnt,  ke.,  at  iba  eaaia 

it  ia  Debig  threahed 
978.  J.  CUrke,  Lutoestas-IinproinaBieiibi  in  knitting  machLaery 

ne^td  Mm  % 
961.  J.  Kayer,  Bnnleni,  StaObrd,  and  J.  D.  lund,  Btnalagliam— lninnif«aest  or  \m- 

pnyveiocota  in  attaching  door-plata,  lotten,  and  iknzea  made  of  gl»M».  pomlaia. 

earUienware,  or  other  intreona  or  aeffli-Tltzwai  cabmBoe  to  doon  and  fwdi  oiler 


988. 


ware,  or 

nifft/oea  aa  the  iame  may  be  i:«qair«d  to  be  attad^  to 
9BS,  A.  IVmaan,  SwanMsa,  Olamorgaa — ^ImpronanenlB  la  ^m  ntundkclBrp  of  aalpbaila 

add  «rhRn  niaatbig  ooppr  oreo,  and  alao  when  bnmliig  enlpkttir  or  iroa  pyfl9aa 

~   B.  Waller.  Leeda— Impruvementa  in  v&lrea  applicaMe  to  ateaBL-cQtftakM  attd  olhtf 

parooaev,  and  in  apparatna  oaaiied«d  with  the  eaaia 
984.  W.  B.  Kewtoo,  Chjyic«nr-hui&— Improtr«u»«nta  bi  mooldiog,  preparta^  aad  Salih* 

tng  artidea  and  fikbncB  maoe  of  oomponnde  of  caootcboac,  gutta-percha^  atal  ochef 

moalanoea.    (A  coniniuuiaation] 
965.  Q.  Minaal,  Brecknodi-pLaoe,  C^unden-town — Improremente  in  appacalna  tat  hafeeb- 

ing  tt^  aad  br  raiiiag  or  rauiiig  the  yoong  when  flnt  taodnoed 
967.  oTmn^  Parto^ImpmraaeBta  m  the  uaanfMAmt  or  traeiag4da4te  aad  tndag' 

9S§^u.  FUsaon,  Parit— -Iimnomuttta bi  cliemioal  oondwirinig  appafstv 
9i)».  L.  QlQcknun,  8aokviBfr«trMk  Xhihlbi'-lmproromenta  la  eHbotlng  ulittilc  qoB' 
mooicaiiuoe  in  reOwa/  tralna  and  Teaaela 

990.  B.  Bi«hop  and  J,  Pyar,  Itinninghaai— Impgcrramenta  ia  the  mantafrctiua  of  ele^ 
batlaaado&erldagia 

991.  T.  MjdA,  Obuigow— Improvemeata  la  ■taaab<«gbie» 

99«  J,  H.  JohnioB*  UmsolnVinn'ftelda-^Inmvaseala  ia  XaOum  ftr  t«nib|g  «i»d  aid 

other  nmtoriala.    (A  cnmmnmioatitnn  Inom  A.  Waith,  Xew  York) 
998.  W.  W.  RIoharda,  Binab«liaia-^bapnnFMDail  or  bnprofemeati 

kindii  of  &n)-amia 
994.  A.  B,  L.  BeOibrd,  Oaitlfr4trM«»  Holbom— Dnpuvraoienta  ia  griedlag-mllla.    \k 

ootniniuilcatioii} 
99&   U.  H.  Baaool,  Calheriaa-fltraet,  Strand— Improvad  conneetion  for  drftiqr  ainv^ 

babdi,  or  belta.    (A  oonunnnioation  firaim  MdHa.  M.  OciiveBli»  Naney,  FMiotI 

998.  If.  Foole,  Araitio-rtiad,  Bagont'a-park— Inpiwaiaeali  In  pavlag  «r  oonfiagthfr 
anrfaoese  of  roada,  stiwt^  or  wave.    (A  flOBuaaakatioB) 

997.  W.  H.  Cnspp,  CnMa«ti«at»  Miagtoa^IiaiiioyaMimla  ia  the  iaanifft<taii  of  hati 
and  bonneta  ^^  ^  „     - 

999.  B.  Barlow,  Bottoa-lO'MoonL  LnUQaaUir,  W.  Johnaoo^  Fkmworth, 
W.  Slater  and  P.  Knowlv,  BQboii<le^Mooni»  Laaoaater— ImncOTementa  b>  i 
for  preparing  and  epinolng  ootton  aud  other  flbruoa  matexiale 

lOOl.  J.  Ka«nyth,  Paitrkatift^  tkear  ilaacbBfter-ImpraTeBeot  in  the pmeeeaef  paddlfav 
iron 

lOOS.  H,  Stewart,  Bakar^ftreot,  BedlOrd^aar&->Poekel-pnAeclar  and  pocket 

10(j5,  F.  0.  HUU,  Deptfcud— ImproTameota  io  the  meaiuof  proTentb^  or  eoOi^BJ^ 

Btnoke  in  firmacea 
1007.  A.  (I.  A.  Mattbi  aad  Gl  Lefol,  ftri»->IaiproveiMOfii  hi  fhe  aiaiialhetam  «f  kvm 


1009.  J.  Wonfbr,  Bridg^atreot,  BLadcfrian  —  Iapvot«aiivto  In  the  raanidhetwa  of 


^A 


in  the 


1011.  V.  Wanoalrocbt,  Qreat  Tuwar^eteeet  —I 
csnooQ,  aad  in  ^ic^^xsi^i^  Io  be  need  therewith. 

i>«C«difiiy  6. 

1012.  T.  W.  OQiion,  Tbfimaaitreet,  Btainftard-itreet-«*lfffw-  befreragt,  bdaoded  to  hi 
called  "Olbeotfe  pinerinm.  nr  tU'mt^'d  fjLi>|»arilla  " 

1018.  K.  J.  it  Archd«a<^  ^ed  hook  marit  or  bidet 

lOH   B  J.  La  Mothu,  IS  tite  in  the  oomtructioa  of  bdiMinfv 

law,  S.  d.  Jftiminge.  Grta  ,  Iil*ckfriai»— ImpiOTooianta  in  Ihc  nia&B- 

Ib^itoit'  of  earthenware  pipw  iui'  Unuiia  iUiti  itewere 
101^   B.  J.  Ia  Motbe,  New  York— ImproveaiBut*  in  the  cniutrtictiau  of  r&ilmad  CM* 
1017   J.  O.  JeoningB*  Great  Chariotte-ftrert,  Blackfilan— Improrcmenta  in  appafalBi 

for  r«guiating  aad  eapplying  water  fbr  watwcloeeta  and  other  purptiwi 
lOU    H,  O.  I>rewe,  Padilbigtoa--lAptoveBieBt«  in  obtaining  inetAl  from  area 
1019   Tr    w .""r    Tjoeda— liaprof«UMBBta  la  eagiaee  and  apparatiM,  and  bbcabb  4f 

ot,r ,  i>4wer  fh>in  lktiuda»  Tapoma,  gMea.  or  air;  pmta  «cr  wIdrJi  tuiilftft 

Qu^y  i^otoordimLfyateam  oroUiereittiuei 

1021    l:  Uui.^.1  -h  ^h*^cld~Impn]rtroiDeoti  in  biiaer.  draw,  and  bo«Hng  «prlag»  ftr 

ndlway  carriagai,  and  in  the  mnde  uf  or  apparatua  for  making?  the  ^ame 
lOSH   J.  VL  Hlggbibotbam.  Ajhby-de-la-Zonca,  Lekwter^linpruTvtneuttf  in  Uie  valfta 

and  apparatua  ooiuuMted  with  waterdoeate;  certftbi  portiotia  of  which  arc  appUoabli 

aa  oodb  or  vabree  for  other  purpoMa 

Awtad  JUhy  8. 
1035   S  Jeflbria,  Qroro,  Boothwaric— tmptOTeMePta  In  paAiag  tor  piBtona,  piatcif  lada 

nutnp^  jointa  of  pipea»  and  odher  liko  parpoeet 
lo5r  5.  il.  Kwlor,  Birmbigham— New  or  impRrred  Inatrament  for  odttlng  rmnm 

t02t»   0    B.  Qoodman,  ftalinbury  place,  New-road— Improreaiaiite  bi  a^parataa  (br 
biidlni;  together  lottera,  miuic',  and  oihor  looee  aheett.    (A  oomnunJmtiooj 

lOM   T  Lgatielle,  Brmetde*.  B<!igiom— ImprofedapparatwiigiyHeahtototliic  i 
of  "miue«,  bttUdinge*  aad  Other  phuM 


AM*d  Mag  9. 
1088.  W.  6.  Adaiaa.  AdAia-itreot^  Adelphi— Iiapnrfstaenta  in  taOfi  fbr  rallwayi,  aad 


10S5. 


1087. 


and  fixbigtben 
'    L-flitrwt»  Weetmlarter— Impniiamciita  la  moving  boaaa  m 


ofc  _ 
C.  Liddell.  Afi 

Mtd  rivora 

j^  V.  3s>wt«n,  cbAiJw?ry-laft*— ImproronHBla  In  the  mannfiiottixa  of  artlMll 
«  for  buildtng  and  crthor  purpowia.    i^A  nmamnninifctfpjj 


10S9. 


W.  C.  Fiillw, 

India-robber 
1043 
104A. 

nicatiuo) 


i?ttCed  JKm  19. 

ipdde— 1 


fittdclonibitry^  Chea] 
grabber  iprinw 

W,  WlUui^s.  l)obUn— ImproTedprop^UiT 
J,  Lawatai,  Ghu^w — ^Ln^troveaMsuU  lu  dia 


drawing  ahipa  out  of  water.    (A  < 


PATENTS  APPLTKB  FOR  WITH  COMPLETE  SPECTFICATION. 

g70.  W.  Ridgw;vy,  Uanley,  Stafford^lmproireaiaDta  in  the  eooatmctiaa  of  oteaa  ■ 
IdJuft— April  15 

10^  F  Eotfts  Wnnnbuter,  WUta— Taking  photographic  views  and  portialla  la  1 
oueo  air  by  meang  of  vtrrtiblo  machineiy  attwmM  tn  a  cubical  bua,  by  widA  I 
cha&gea  ar«  seen,  and  the  tight  and  the  tiow  of  expocore  regulated 
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NEW    FISH    AND    POULTRY   MARKETS,    NORWICH. 
{With  an  Engraving,  Plate  XXIV.) 

The  gener&l  plan  is  rectangular.  The  exterDiU  buildings  will 
be  occupied  by  §bop«  and  reaidenoea  for  iwirties  conueoied  with 
the  markets,  whUe  the  interior  area  will  be  ununged  similurly  to 
the  marketa  at  Birkenhead;  the  whole  being  njofed  in  by  a 
Semicircul;ir  iron  and  glazed  rfjiif.  A  gallery  will  probablv  be 
fbrmed  r<-:>\md  the  interior.  Whit«  brick,  with  Caea  or  ^th 
atone  dress juga»  will  be  used  in  the  ensction. 

A  description  in  detail  of  these  Markets  will  be  given  in  our 
next  nomber. 

THE    CRYSTAL   PALACE,    SYDENHAM 

ARCHITECTtJRE   OF   THE   SBYKRAL   OUCftTS. 

Much  aa  baa  been  said  and  written  in  refereuoe  to  the  mar' 
velloud  building  jtiBt  reared  at  Sydenham,  tliere  are  ft;w  pieraoua 
but  will  oonfeaa,  on  itB  actual  survey,  that,  even  in  ita  present 
state,  the  half  haa  not  been  told.  Tlie  prototype  to  a  great 
extent,  and  no  amall  portion  of  the  mat^irials,  it  ia  true,  nave 
previously  exiat^d  in  Hyde  Park;  but  the  general  proportions, 
features,  and  internal  arrangements,  have  been  »<i  vastly  motlitietl 
that  the  eye  at  once  approvingly  detects  the  ditference.  The 
experiment  of  the  one  case  has  resulted  in  a  nejir  approach  to 
perfection  in  the  other*  In  place  of  the  rectangular  forms  so 
monotonouidy  repeated  in  the  former  work,  the  outline  is  here 
most  agreeably  varieii  by  the  addition  of  tw  o  transepts^  which  pio- 
turesauely  break  the  aky  line;  and,  with  their  acceasoriea,  greatly 
heJp  the  perspective  lines  of  the  building,  as  well  as  the  play  of 
tight  and  ahadok.'  T>et  ua  add,  too,  that  in  these,  as  well  as  the 
main  rotif,  the  arr/i  form  has  been  adopte(i,  profiting  by  the  only 
refleeming  feature  (in  point  of  design)  which  tlie  Great  Exhibition 
Btruoture  preaentedi  one,  by-the-bye,  not  included  in  the  original 
scheme,  but  suggested  by  an  architect  during  the  progress  of 
erection. 

It  IB  a  cause  for  national  pride,  to  be  able  to  point  to  a  great 
fiict  like  the  Crystal  Palace  as  the  result  of  private  enterprise 
appealed  to  in  the  intereata  of  civilisation,  and  Uy  reflect  that 
the  project  has  won  the  favour  of  royalty,  the  aympatliy  i  >f  gene- 
ral opinion,  and  hearty  co-opei-ation  among  all  classes  r>f  dfatm- 
guiflhe<l  men.  And  as  the  chiiirmjJLn  of  directors  gracefully  atlded  on 
the  inaugurative  occasion,  "the  liberality  of  foreign  govenimenta 
opened  ever)'  museum,  and  afforded  facilities  never  Ijefore  kuown^ 
for  acquiring  a  complete  aeries  of  the  finest  worka  of  ancient  and 
modem  art.  The  educational  object  embraces  a  conipkte  hiato- 
ricftl  lUuatration  of  the  arts  of  sculpture  and  architecture,  frfim 
tlie  earliest  works  of  Egypt  and  Assyria,  down  to  modem  times, 
oompriifing  ca^te  of  every  celebrated  statue  in  the  wc^rld,  and 
restorations  of  some  of  its  most  remarkable  monuments.**  It  is 
thia  latt4^r  dp|>artment  in  which  we,  as  ardiitects,  are  most 
13!  i  CO  this  will  our  further  remarks  be  directed  as  we 

j  1 1  the  seveiul  courta,  to  examine  ftliswof  these 

r'  ,  iLiid   also  the  modem  creations  In  which  they  are 

i  .»iw  wuiild  we  linger  awhile  on  the  threshold,  to  gaze  over 
the  parterres  at  our  feet,  so  beautifully  diveraifie<i  by  wtwd  and 
water, — fain  would  we  creep  down  to  the  lakes  to  try  and 
o^mprehend  those  fearful -loo  Iting  monsters  that  find  place  on 
their  mai'gina; — t^ur  fingers  itch  to  record  some  of  the  curious 
statistics  uf  the  building  itself;  its  vast  dimensions,  all  lu^etl  on 
the  multiple  of  the  datum  8, — its  ingeuioua  construction, — its 
brilliant  colouring, — and  the  admirable  adaptation  of  the  whole 
to  iu  purposes  ^—-but  we  must  forbear,  and  enter  at  once  upon 
our  taak. 

Th«»  Architectural  and  Industrial  Courta  are  ranged  on  each 
wi  ^^  nave,  and  occupy  its  whole  lengthy  except  where 

T  I  by  the  transepts:  the  space  along  the  centre  of  the 

^  I  d  great  transept  being  devoted  to  a  promenade,  which 

i  'd  at  each  of  the  extreme  transepts  by  a  large  fountain. 

F«ir  iiir-  sike  of  convenience  our  route  aball  be  in  the  order  in 
which  th«?  C50urta  ai-e  placed  in  the  building,  b<?giniiing  on  the 
weMt  side  «»f  the  nave,  at  the  aoutli  end,  where  we  find 

77m»  Pompeian  Court — This  is  a  complete  reproduction  of  a 
Pompeian  house,  carefully — nay.  exquisitely— <ietailed  from  a 
variety  of  authorities.  The  prevalent  ammgeaient  of  the.<^  plana 
is  a  very  curious  one.  From  the  entrance  doorway  there  ia 
a  narrow  prothjfrum^  or  paassge  (on  each  side  of  which  is  a  room 
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devoted  to  the  doorkeeper  and  slaves),  by  which  we  are  oonducied 
into  the  large  area,  or  atrium^  the  part  of  the  bmlding  oommon 
to  all  visitors.  The  centnd  portion  of  thia  ia  open  to  the  sky, 
and  in  the  pavement  ia  a  basin  {implumum\  of  a  size  oorrespond- 
ing  with  the  aperture,  to  receive  the  rain  which  falls  from  above. 
To  conduct  this,  the  roof  oonvenres  from  each  wall  of  the  area,  and 
ia  carried  by  elegant  bracketa.  Bonnd  the  court  are  arranged  the 
ctihicula^  or  bed  chambers  (little,  dark  apartments),  and  theniee,  or 
wings,  wliere  buaineas  was  trausacte<L  Proceeding  onwards,  we 
come  to  the  more  private  part  of  the  house,  in  the  centre  of  which 
is  the  tablinum^  answering  to  our  modem  drawing-room,  and  on 
each  aide  is  a  passage,  the  whole  communicating  with  a  apaciouM 
fmri^tyii,  and  apartments  belongiDg  exclusively  to  the  master  of 
the  bouse  or  his  special  guests.  The  exterior  of  this  house  is  very 
simple  in  design,  and  gives  little  notion  of  the  gorgeous  ^cy 
displayed  internally.  Here  the  utmost  delicacy  of  tone  in  the 
decorations  ia  preserved,  the  arabesques  being  painted  almost 
uniformly  on  a  dark  ground  on  the  lower  psjrtofthe  wails,  above 
which  the  usual  ground  is,  like  the  atrium,  quite  light,  or 
even  white.  The  oolurans  of  the  peristyle  must  not  be  over- 
looked* The  order  is  a  kind  of  Ionic,  the  lower  part  of  the 
shaft  plain,  and  coloured  deep  red,  the  remainder  fluted,  antl 
white;  the  whole  standing  on  a  shallow  plinth,  coloured  green. 
Mr.  Digby  Wyatt  and  Mr,  Falkener's  excellent  drawing  m  the 
BoynJ  Academy  illustrate  our  subject;  and  to  the  investigationa 
of  these  gentlemen,  aa  well  as  Messrs,  Cockerell,  Oell,  Maaois, 
Donaldson,  Hayes,  and  Zahn,  we  are  indebted  for  all  the  practical 
oonolusions  displayed  in  tliia  interesting  building.  Retracing  our 
steps  into  the  nave,  we  next  enter 

The  Sheffleid  Qmrif  exchan^g  the  marble  and  te^sette  for  iron 
and  glass.  This  court,  like  many  others  in  the  building  is  aa 
yet  quite  unfinished,  and,  consequently,  it  is  only  poemble  to 
lorm  an  approximate  idea  of  the  intended  effect;  and  this  must  be 
our  apolog>^  in  such  cases,  if  the  design  be  miaunderatood,  or  if 
future  ex  penmen  tii  ahall  have  suggest-ed  alterations.  The  archi* 
tect  of  this  court  (Mr.  G,  H.  Stokes),  exhibita  an  interior  view 
of  it  in  the  R^fyal  Academy.  Externally  the  deaign  ia  eflective, 
without  adhering  to  any  particubir  rule.  It  occupies  the  full 
height,  up  to  the  ainslructive  giniei's  of  the  gallery,  of  the  build- 
ing, and  IS  divided  into  two  ranges,  the  lower  being  large  square 
efjuipartmonts,  entirely  filled  in  with  plate  looking-glaaa;  and 
the  upf>er  subdivided  by  a  aeries  of  open  arches  of  Moorish 
character,  renting  on  slender  iron  columns.  This  story  ia  pro- 
fusely enricheii  by  gilding,  relieved  by  blue,  pe4  and  chocolate. 
The  detail  of  these  ornaments  has  been  well  studied.  Between 
the  two  atonea  ia  a  long  horijBontal  strip  or  aeries  of  panels, 
painted  a  deep  blue,  which  connects  the  parts  and  teDs  very  well 
m  the  general  compoaitiom  A  word  of  commendation  is  due,  too, 
to  the  design  of  the  iitUe  open  metal  brackets  in  the  angles  of 
the  doorways.  We  have  said  that  this  elevation  reaches  up  tn 
the  girders,  which  are  (as  in  the  old  building)  deep  and  open, 
strengthened  by  diagonals  between  the  flangea.  Thia  oonstinic- 
tion  ia  now  being  masked^  above  the  arcfwle  juat  mentioneti,  by 
glas.«3  panels  corresponding  with  those  at  the  bottom, — but,  as  wt? 
submit,  to  the  detriment  of  the  general  appewance.  It  looks 
flat  and  heavy,  comj>ared  with  the  open  ironwork,  which  might 
h/ive  been  slightly  dccontte«l,  so  aa  to  be  in  keeping  with  the 
light  ironwork  just  below.      Adjoining  tJiia  court  is 

The  Birmingham  C(mrt,  designed  by  Mr.  Tite.  There  is  no 
novelty  in  tlie  architecture,  the  detail  of  which  ia  decidedly  poor, 
especially  in  wide.  The  nave  fa9ade  consiata  chiefly  of  a  cast-iron 
screen,  in  the  spirit  of  thtise  so  much  in  vogue  during  the  I7th 
century:  this  ia  both  "well  conceivetl  and  executed-  In  the  centre  is 
the  entrance  to  the  court,  between  pilasters  of  enamelled  slate  (I) 
having  heavy  bronze  Corinthian  capitals,  and  shallow,  liny  basea, 
which  rest  on  an  ornamental  caat*iron  dado  tilled  in  with  slate 
panels.  Thia  slate  is  a  perfect  deception:  how  far  such  rkceptiona 
are  allowable,  we  stop  not  hpre  to  eonaidcr.  The  frameu-ork  of 
the  interior  is  quite  tame,  nor  do  the  decorations  by  Mr.  Sang 
please  us  so  much  as  many  we  have  seen  from  his  hand.  Th«^ 
upper  part  of  the  wall  suVface  above  the— cases  of  goods,  wv 
presume,  for  the  work  is  incomplete — la  divided  into  panels  of 
a  light  ground,  on  which  an?  paintings,  in  encamitic,  of  alter- 
nately  vaaea  of  flowera  and  picture  gn^upa.  The  architrave 
above  ia  plain,  and,  with  the  cornice,  far  too  ahallow.  The  frieze 
is  tilled  m  with  scn^ll  ornamentation  on  a  very  *^lark  grounri, 
giving  it  a  coarse  look.  We  ai*e  sorry  our  great  manufacturing 
town  should  be  so  unworthily  represented. 


a« 
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Hie  Stationery  Court  presents  at  lenst  a  corUratt  to  the  one  we 

Imve  just  left.,  but  outride  in  not  very  preposseaaing.  Insteiid 
of  tbe  open  screen  uf  the  Birmingham  Courts  there  is  one  fiat 
euHlEWse,  dull  ia  otjlour,  and  tiia^iiaing  the  materiAl,  wliich  turns 
out  to  be  wood,  lu  the  sUt^aly  ♦intrsiu<jee,  however,  though  arrhi- 
tectural  ruled  are  little  attended  to,  a  apeciea  of  Clnqueceuto 
ornamentation  Is  used  with  gfxid  effect  The  tone  of  the  oolour 
IB  rich  and  agreeable,  while  mvrrow  crimson  diajier-panela  intro- 
dut?ed  between  the  pilasters  add  richnesa  to  the  composition,  as 
does  also  tbe  coloured  glana  of  the  windows  above,  T!ie  inaide 
decoration  ia  excellent,  and  worthy  of  its  designer,  Mjv  Craoe. 
There  in  a  kind  of  leiin-to  (that  is  to  say,  lean-/rom)  roof,  in  the 
way  we  hav©  described  over  the  Pompeian  atrium,  but  not  so 
well  managed.  Ita  covering  appears  to  have  no  thickness,  while 
the  supporting  brackets  are  xniedlesaly  heavy. 

We  now  ci\>sa  over  the  main  transept,  continuing  on  the  same 
aide  of  the  nave,  to  tlie  Architectural  Reatoiiitions,  and  Fine  Art 
ooUeotions,  which  form  an  iuvaluiible  aeries.  On  entering  the 
iirst  of  these — 

The  Eff^tiwfi  Cnurt^  an  indescribable  feeling  tAkes  poaie«tton 
of  the  beholder.  We  approach  it  from  the  nave  by  an  avenue  of 
lioiiH  (cast  fitjra  the  immense  granit-e  \m1ii^  in  the  British  Museum), 
and  see  befoi^  us  the  outer  walla  and  <:<iluMiua  of  a  tjontple,  against 
which  are  eight  gigantic  statues  of  Bftmesea  the  Great.  Turning 
to  the  left  ii*  a  colcinnade  of  early  date  wid  simple  character; 
whence  we  pa^*i  into  a  dark  toinb»  also  willi  coin  quia,  the  date 
supposed  to  be  about  16(>0  ac.  The  original  is  cut  in  the  miid 
cham  of  rockii,  bordering  on  the  Xi!e.  E'ol lowing  on,  we  come  to 
the  other  aide  of  the  colonnade  before  noted,  encountering  a  forest 
of  maaaive  shafts,  so  dos^ely  plantc'd  tliat  one  can  scarce  thretMl 
between  themi  and  0(*vereil  with  mysterious  hieroglyphics, 
papyri,  palm  and  lotus  leaves,  binis,  and  human  figures,  mended, 
nanded,  and  entwined  in  the  moat  odd-looking  combinations* 
But  we  look  through  ibi,^  outward  medium  to  it^,  to  us,  hidden 
purpose,  when  hbroglynhics  were  the  only  wi-itten  language, 
and  these  on  the  mo»t  conventional  syatem,  when  hiatoritmJ 
events  were  hande<l  down  by  btis-reliefa  and  sculptured  T'epi*^- 
^jCtationa,  and  the  whole  scheme  of  art,  awful  fw  it  was, 
I' jielded  to  the  austerities  of  a  stern  hiei'archical  religion.  Yet, 
says  Mr.  Bonomi  in  his  instructively- interpreting  hand-book 
to  this  court,  **  the  vast  scale  of  the  monuuients  of  Egypt,  com- 
pared with  the  space  at  uor  command,  absolutely  prevented  any 
Attempt  at  the  reproduction  of  a  single  monument,  or  even  a 
portion  of  one,  of  the  real  size.  The  moniunenta  forming  the 
Egyptian  Court*  must  therefore  be  regarded  aa  models  on  a 
cmmderabiy  reduced  scakJ* 

Well  may  we  retire  in  wonder,  musing  with  the  poet — 

" How  «fcrua«e  the  story 

Of  flMbra'  etreeta  three  thoKuaoa;  jtiwn  a^; 
Wken  tlic  MeannoiLiiim  wm  jdt  iJl  )I«  0£xrjt 
AM  Time  lukd  aoC  l>eigim  to  ortirihroir 
Tht»o  uidait  pfk«,  and  motLumeEilfl  Attipeiid0UBi 
Of  ivliicli  tbe  v«iiT  rtdjis  are  tremeudoiu !" 

Tfie  Greek  Conrt,--^¥rom  Egypt  to  Greece  the  transition  ia 
easy  and  natuml.  Tlie  fundamental  principles  of  the  one  may 
be  readily  traced  in  the  other^ — but  improved,  added  to,  and  per- 
fected. The  Greek  Courts  are  placed,  accortling  to  the  chroBO' 
logical  position  of  Greece  in  history,  between  those  of  Egypt  and 
Home;  and  the  mode  of  jtmction,  so  abrupt  and  tin  compromising, 
might  give  occasion  for  remark  were  we  disposed  to  carp  at 
U'iSes.  Suffice  it  to  say,  that  while  to  each  department  has  been 
allotted!  a  certain  apace,  that  space  has  not  been  found  too  great, 
and  so  if  one  group  rather  ungracioiwly  ellwiWH  its  neighbour,  it  is 
a  feiult  of  necessity  and  not  of  choice.  The  arrangement  of  the 
tlreek  area  is  very  simple.  It  ia  sa^ened  off  from  the  nave  by  a 
pi^n  wall,  pierced  by  thi^ee  openings  conducting  to  the  interior. 
These  opemogs  are  duah  in  the  thickness  of  tlie  wall,  and  consist 
in  each  case  of  distyle  oolunms  in  antU,  Tiie  order  throughout  is 
Doric,  of  the  proportions  in  tlie  temple  of  Jupiter  at  Nemea, 
which  is  less  massive  than  some  other  examples.  Instead  of  tlie 
irigiyphs  and  metopes  so  usual  in  this  style,  the  frieze  of  the 
IjiQiMle  ia  decorated  with  wreaths,  alternating  with  the  names  of 
tbie  ancient  Greek  citieB  renowned  for  their  connection  with  the 
fioa  arl^  There  is  an  appropriate  inscription  on  the  architrave 
over  each  entrance. 

The  central  entrance  opens  into  the  principal  court.  This  is 
8|UAre^  and  being  flanked  by  porticoes,  resembles  the  anoient 
aaara  (*a70f>a),  or  phM-'«  of  public  assembly,  answering  to  the 
K^man  forum  or  market  place.  Here  the  same  architectural 
features  are  preserved  as  in  the  firont^  abo  the  frieze  (of  a  rich  blue 


oolour)  is  enriched  by  wreaths,  &cl  in  the  like  manner.  Thare  Is 
an  extraordinary  degree  of  chaste  purity  in  every  detail  aarl 
ornament;  it  can  scarcely  be  surpassed.  This  court  anci  the  mide 
portieoea  communicate  with  a  large  gallery,  principally  for  bas- 
reliefs,  which  fills  up  the  remainder  of  the  allotted  space.  Down 
the  centre  of  this  is  a  series  of  square  ant^,  giv^  V  i^itor 
another  specimen  of  Greek  architecture.    The  c  :  ings, 

too,  will  not  be  unobsei'v'ed.  With  a  well-earn t-ii  (jumiJienaa- 
titju  of  the  very  beautiful  mo^lel  of  the  west  frc»nt  of  the 
Piirthenon,  nearly  one-fourth  Uie  size  of  the  actual  structure, 
in  which  the  minute  architectural  refinements  discovered,  chiefly 
by  Mr.  Penrose,  have  V>een  accumtely  reproduced  under  his 
direction,  our  ai'chitectural  notice  must  close.  We  cannot, 
however,  but  cast  an  admiring  glance  on  the  rturpaasingly  lovely 
collection  of  sculpture  around,  in  which  nature,  a  faithful  ad)u  r- 
enee  to  nature  alone,  reigns  supi'eme.  It  is  stated  that  tlu^ 
collection  **  is  to  be  regarded  as  one  in  companttive  infancy;"  yet, 
however  inexhauste<l  may  be  the  souroea,  or  temjirting  the  sub- 
jects, we  would  sugg^8t  that  the  a^lditions  be  not  so  numecwas  as 
to  disturb  the  sympathetic  repose  which  now  pervades  Uiii 
charming  npot;  where  the  gazer  may  feast  in  rapture  on  the 
clioicest  mtjnunieuts  of  art,  examine  their  individual  beauties 
and  find  new  delighta  at  every  tmTi.  Hegaining  our  place  in  the 
nave,  we  discover 

The  Eoman  Court  immediately  contiguous,  presenting,  a«  a 
front,  a  portion  of  lower  st«>ry  of  the  Coliseum  at  Borne,  about 
two-thirds  the  size  of  the  original.  In  this  elevation  we  find  the 
great  distinguishing  mark  of  Roman  arehitecture,  the  semiir- 
cular  arch.  This  feature,  m  a  decoration  to  buildings,  h%s  n 
very  lately  been  considei^iil  peculiar  to  the  Romana,  neverth 
it  was  long  known  U*  tbe  Egypti^ms,  and  consequently  1^ 
Greeks,  but  not  used  by  them  for  any  external  inirpoaea. 
pu'tion  of  the  Coliseum  is  of  the  Tuscnn  order,  whose  columns,  iuv: 
tlierefore  here  introduced.  Tliere  is  an  api^earance  of  heaviness 
in  tlm  screen,  not  a  little  owing  tx>  the  plain oess  of  its  parts, 
and  the  unrelieved  dulnesg  of  the  material  (an  imitation  of 
dark  nuu'bleL  Tlie  internal  apartments  are  em'iched  with  poly- 
chromy;  and  rare  marbles,  porphyry,  and  malachite,  are  obo 
copied.  The  oeilinga  have  been  pfiinted  and  decorated  in  acconl- 
ance  with  remaining  examples  at  Rome,  such  as  RalTi^Ue,  Giulio 
Rt>jmmo,  and  Giovanni  da  Udiue  delighted  to  pourtray.  Though 
the  architectural  restoration  of  this  coui't  is  correct^  and  so  lar 
inteiMisting,  neither  the  type  select^sd  nor  the  raw  contrast  in  the 
colouring  is  what  we  should  ourselves  have  preferred.  Amoitg 
the  numerous  Roman  cnsti?,  we  discover,  oddly  enough  (320),  the 
Athenian  Monument  of  Ly.^icrates ! 

T/ie  Alhambra  Courts  which  oomes  rext  to  view,  preseats  im 
entirely  new  phase  of  art,  betokening  a  high  degree  of  civiliaatioii, 
yet  flowing  in  to  us  a  comparatively  unknown  channel.  A  verbal 
descriptifni  of  this  gorgeous  work  ctniKl  convey  but  a  notion  of 
tlie  reality;   so  pecidiar  is  its  design,  its  detail,  and  ita  every 
ornament.     Mr.  Owen  Jones  baa  a  world-wide  fame  in  oofmee- 
tion  with  his  illustnitions  of  Spanish  art,  and  with  his  ounotts 
explorations  of  the  Alhambra,  on  which  the  adaptations  bcsfm.   r 
are  in  great  measure  founded.     The  part  here  pro<iuc6«l  \- 
celebra^  Court  of  Lions,  the  Tribunal  of  Justice,  and  ^' 
of  the  Abencerrageft.    This  Saracenic  or  MiX)ri8h  ar 
doubtless  sprang  fi*om  the  Byzantine^  the  common  pfn>:u. n   ni 
subsequent  styles,  and  the  legitimate  successor  to  tbe  Roman. 
The  Alhambra  may  be  characterised  as   "externally   a   »^'lid 
structure  of  plain,  aimple  masonry;  while  the  inside  was  lit»*r  i 
covered,  from  end  to  end,  with  rich  arabesque  work  in  ctdiui  ^  i 
stucco,  and  lidorned  with  mosaic  ijavemeots,  marble  founti4iri:<, 
and  sweet^smelling  flnwers."    Statues  alone  were  excludetl  by  the 
Mahometan  law,  liawed  on  rt'ligoua  scruples.     The  surface  deoonw 
tions  here  restore^l,  all  in  flat  relief,  are  tndy  wondoriul,  both  as 
regards  the  intricjicy  of  the  design  and  itn  ever-var\'ing  cont-  i    - 
They  afford  of  themselves  an  endless  opportiuiity  for  study,   ^   , 
of  outline  and  combined  coloming.     In  the  nmall  cast  r<xmi  ^v  li 
be  fonnd  many  luova  uf  the«e  ingenious  devices.     Gur  pen  w^  mI  i! 
fail   in  the  Htteiu]>t  tt)  de8oril>e  what  must  l>e  irevn  to  be  r 
uniler3tor>d,  and  we  therefore  relinguish  the  attempt.     Mr.  Ji 
haud-lxjok  is  lui  invaluable  C4^^>mpanion  to  the  vuiitor,  mad  ^t**- 
&oed  by  a  valuable  essay  on  general  art. 

Emerging  from  the  Alliambra  Coiu't,  the  scene  ia  tot.^illr 
changed;  aod  what  a  change  1  from  idtra-delicaicy  to  comparnti  v  • 
biirbtu'ism, — from  fairy  land  to  the  abo«Ie  of  giants;  for  know, 
O !  reader,  that  we  st&^  &ce  to  face  with  the  two  giizn  EgjpiisA 
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Tlieoe  huge  figiures,  even  in  their  eiUmg  pofltore^  rise  to 
a  M^t  of  nearly  70  feet,  aod  are  juBt  anngl/  throned  under  the 
arched  roof  of  the  traiiBept.  Cluee  to  theae  is  the  entrance  to 
the 

Attyrian  Courij  constructed  hy  Mr.  Ferffusaon,  with  the  aid  of 
Mr.  liyard,  out  of  date  fiimiahed  by  the  odimnations  at  NiMcveh* 
Tbeee  gentlemen,  it  is  well  known,  have  applied  themselves 
imweariedly  to  the  task  of  Uluatnvting  a  aystem  of  art  of  which 
no  gpecimen  has  hitherto  been  prtMluced  m  Eumpe^  and  which, 
indeed,  nntil  the  last  few  years,  lay  unknown  even  in  the  country 
whtire  it««  remains  have  been  unex|)eetetl!y  Immght  to  light  As 
now  laid  bare  to  n»,  Assyrian  architecture  displayB,  in  its  main 
characterb^tics,  enormously  thick  tiiUil-Urick  walH  covered  with 
liainteii  baa-reJiefs;  and  roofs  niipfioi'ted  internally  by  li^ht  yet 
tJei^^ant  wooden  ct>lumnH,  oni  amen  tod  with  volute.'*  and  the 
graceful  lumey^suckle  ornament  which  waa  aftej'wards*  iutix:wluce<l 
throtio:h  lonl-i  int<;i  Greece.  We  notice,  too,  in  thia  reproduction 
a  highly-enriched  semicircular  arch  (from  Khorsabad) ;  dwai'f 
Cobitnns,  ^nth  atraiige,  double-bull  capitaL*;  those  eunous 
emblem^  tlie  i^nngetl  bulk,  with  their  threr  front  legs;  and  hoBt« 
of  other  sculptures  and  inscriptions  in  which  the  3irrow-heade<i 
duiracter  is  evf-rvwIuMP  predominant  As  this  architecture, 
however,  like  tL  n,  is  to  us  of  but  historic  interest,  we 

Hhall  not  detain   '  •■  i  r  by  dry  enumerations  of  dettdl,  but 

lead  him  over  the  nave  to  the  remaining  conrta,  beginning  with 

2^,  ?>  '  jp.^The  treatment  of  this  court,  and  that  of  the 
ii:f  iasance,  wnd  Italiiin^  which  fullow  in  succession, 

sr^  ,.^,ix^i..T  i.tldy  from  those  which  we  have  just  left  In  the 
E^gyptun^  Greek,  and  other  4X»urt8  idready  describtHl,  the  forms  or 
diftnbcteristicd  of  some  one  *listinctive  structure  have,  to  a  greater 
or  lees  estent,  been  given;  but  those  into  which  we  are  aljout  to 
penetrate  are  not  architectund  restorations,  but  rather  so  many 
03tllect4uns  of  Dnuunental  details,  exhibiting  the  chief  transitious 
€]f  art  between  the  6th  and  Itith  centuries.  Our  reference  to 
tiiese  A>ecinijens  will  be  Ciinfined  to  glancing  at  a  few  q£  the  most 
valuable  or  interesting  of  ejieh  class. 

The  arcade  which  screens  the  Byzantine  Court  from  the  nave, 
is  tfkken  from  the  cloisters  of  St  Mary  in  Capitolo,  an  ancient 
church  at  Cologne,  supfKJseti  to  date  about  the  eighth  century, 
In  this  may  ba  trrv^d  ran^t  of  the  elements  of  the  style  in 
question;  its  bold,  deeply-recessed  an^hes,  often,  as  in  this  case, 
subdivided;  its  stunted  columns  with  their  j^eculiar  cap«;  it« 
maj!»ive  pilasters  and  flatly -mouldwJ  cornices,  all  clothed  in  a 
goo«Uy  array  of  colours*  mosaics,  iind  variegate<1  ntarble-s.    The 
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deserve  particular  attention  from 
dl 
..-  .^  ■  rLkipjirtment  of  the  cloisters  of  St, 
sme  (irJth  eeiitur\),  a  tine  exfimple  of  the 
,  ..    -iiyle*      The   detail   of  the   twi-i-- 1    .Milnmrn 
be  said  aa  to  the  form  itself)  is  r 
I  in  real  porph\T*y,  serj)t*iitine,  and  <^!  , 

■tiy  the  brilliant  etfect  of  the  ancient  *MJpus  irrecani- 
Di^bv  Wyatt's  t»eautifiU  delineations  in  his  book  on 
M  Enu  will  occur  to  mind.     Among  the  obji^^ts  which 
Lgainst  the  wiiJls  is  the  mHgniticent  doorway  fn>m 
dral,   and   others  from   Shob<len    and    Kilpeck 
own  cnuTitry.      In  both  the  latti^r,  painting  has 

Ay — it  is  to  be 

same  in  mo»t 

A\\i  but,  if  we 

^  one  to  which 

n  ,  MM  liK-d.     We  prefer 
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»f  the  surf  I 

rv.     Wei 
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«li  (lie  ligiirea  in   the  i> 
femark  by  Dr.  Wim^^en,  v 

unbjerrt?  fie  in  spe?ikiiig  of  part  *\i  tlie  pedtmental  sculpture  of 
the  Piirth' Tmn,  rfiniparf^d  with  it«  plaster  cast,  and  he  ol»er%'ei=i: 
**  I  nt  ^  *  L^reat  a  ditfereuce  between  a  plaster  cast 

and    I  '"   as   in   these   *  Elgin  marbles/      The 

ui  wlijoh  they  ai'e  ftn med,  hu«  a  wamij  vello^nsh 
ftne,  and  at  the  sanie  time  a  flear  gr?iin,  which 


goti.*'  How  a  eoating  of  colour  would  hftva  deeb\>yod  all  this 
shai-pneas,  and  dispersed  the  illiwion!  The  ejrtmt  to  which 
painted  decoration  waa  aDcienUy  carried  is  yet  undecided. 

Before  quitting  the  Byzantines,  let  ns  draw  attention,  among 
other  things,  to  the  "  Pribr's  Doorway"  at  Ely;  the  fountain  from 
Heisterbach,  on  the  Rhine;  the  inlaid  Florentine  pavementa;  and 
the  interesting  early  monuments  on  the  floor.    In 

The  Mediarval  Courts^  architecture  and  ^ulpture  have  taken  a 
progressive  step,  and  a  collection  of  objects,  renowned  for  their 
beiiuty,  their  variety,  and  their  avjuhibleness  for  study,  has 
been  secured,  which  time  would  fail  us  to  chronicla  There 
is  one  circumstance  which  this  superabundauoe  of  materials 
seems  to  have  forced  upon  its  arrangers  which  is  much  to  be 
regretted.  We  mean  the  composition  (nosegay  faahion)  of  certain 
giH>ups,  maile  up  from  different  sources.  Tnua,  in  the  large  bnt^ 
tresses  within  the  English  court,  the  weatherings  are  gabled  and 
niched  ailer  a  recogniseil  type;  but,  striding  on  these  gables,  are 
clostered  corbels  from  WelU^  which,  m  their  turn,  form  rather 
clumsy  pe^lestale  for  statues  from  another  place;  and  Uiese,  again, 
are  surmounted  by  modem  canopies  (as  we  presume).  A  Lincoln 
gabled  doorway  is  finished  with  a  Canibridgeshire  church  cross; 
and  little  figures  have  crept,  cuckLXvlike,  into  neata  which  it  was 
never  designed  they  should  fill.  Thus  anachronismfl  are  more  or 
le«s  committeii,  and  distinctive  localisms  cancelled;  and  while  Uie 
experienced  eye  detects  the  innovation  and  is  pained,  those  who 
come  to  be  instructed  g>T  away  under  a  false  impression.  We 
have  already  touche'd  on  the  subject  of  pi^lychromatic  decoration, 
which  is  hei*e  fi*eoly  adniLnistereil. 

Adjoininff  the  ^^Engliwh  Mediieval  court,"  are  two  smaller 
oneft,  devoted  reiqiectiveiy  to  ** German,**  and  to  "French  and 
Itjdian'*  sculpture.    Next  in  order  comes 

The  Renaismnce  Court,  which  iireseuta  towards  the  nave  an 
open  arcade  of  nine  liays,  imconifortably  crowde<J  with  petite  orna- 
ments. It  is  mo<ielled  from  the  Hfjtel  Bonrgtheroulde  example 
at  Rouen  (dating  alxtut  1  >ilO,  <»r  later),  the  open  arches  are  of 
a  nearly  ellijitie  form,  caOed  Burgundian^  the  whole  showing  a 
laviisk  amount  of  richness,  and  a  strutjgling  with  the  influence  of 
late  Gothic  art.  "WTiat  miiy  be  calletT  oy  a<imirei's  of  the  style, 
the  light  prettiness  of  this  screen,  with  its  delicate  g^dlng,  is 

Sreatly  marre<l  by  the  heiivy  sculptunil  frieze  from  Piatoia 
ruscaay),  introduced  above,  which  completely  overwhelms  It 
Tlie  harmony  of  ctdonr  in  th<'  interior  of  this  couil  is  nleasing, 
since  a  gmdatinn  *>f  tints  has  been  preaer\'ed*  The  wall  sariace 
ia  a  quiet  diaper  pfittem,  succeeded  by  more  positive  colour, 
chiefly  blue,  toned  aown  by  occasional  panels  of  other  hxies;  the 
whole  crowned  by  a  well -moulded  cornice,  and  an  unbroken  attic 
story.  Arabesques  and  medallions  on  a  white  CTOund  are  intro- 
duced  by  way  of  enrichment.  Within  the  inclosure  is  a  well- 
selecteii  series?  of  castings,  including  the  glorioiis,  the  matchless 
gates,  by  Ghiberti,  to  the  Baptistery  at  Florence.  The  rest  we 
must  pass  by  unnoticed;  but  perhaps  it  m.'iv  be  the  place  here  to 
refer  to  Mr.  Digby  Wyatt*w  sci^en  at  the  south  end  of  the  nave, 
pt*epai'ed  to  exhibit  casts  of  the  regal  stitues  executed  by  Mr. 
John  Thomas  at  the  New  Houses  of  Parliament  This  screen  is 
not,  to  our  uiiuil,  altogether  sittisfiictory.  The  scpiare  piers  seem 
t4-Hi  ma-Hsive  fur  tlie  slender  arcading  between,  and  they  interfere 
with  the  continuity  and  due  ImfK^irUinoe  of  the  figures;  the  cot^ 
nice  and  itj*  suiinounting  sculpture  are  poor,  and  the  narrow  cen- 
tral feature  in  the  design  exoejs-sively  paltry  and  frittered.  We  say 
this  in  defeivnce  to  its  tiilented  designer,  Mr,  M.  D.  Wyatt,  who, 
in  the  "iienxiissanee"  hand-book  (p.  14),  comes  out  aa  champion 
of  the  style  again Ht  those  who  have  tenned  it  "pestilent,"  and 
who  may  bts  better  acquainted  with  its  profier  moae  of  treatment 
than  we  can  profess  to  be. 

The  FMsnbt'thnn  Fiattibule  is  small,  and  its  architecture  little 
more  than  three  repetiti».»ns  of  three  arches  from  the  ejtterior  of 
Hfjlland  HiniKc  (cjdoiired,  of  coimse).  Tlie  four  doorways  withiTi 
are  also  all  alike.  Abuve  the  arcade  cornice  is  a  large  fleur-de-lis 
cresting,  which  in  the  original,  if  we  mistake  not,  forms  the 
termination.  Ilere,  however,  its  disprt*portion  is  more  evident, 
from  it^  Imncf  filled  in  solid  between  tne  ornament,  to  support 
the  last  nient^  of  the  Piatoia  frieze,  which  we  mentioned 

as  over  n^  Heuaiasance  fii^ade. 

Til  lis  L  lii  t  eiju tains  several  interesting  monuments, — the  Scr»t^h 
(,Jrieen  Mniy,  and  the  Englisih  EHzfdx^th,  with  the  Stratford-<tn- 
Avitn  Sh.'Lkspcare  looking  riown  upon  her,  —  Pud  the  elegant 
tomb  of  the  Countess  of  Richmond,  by   Torrcgiiino,   the   Flo- 
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rentine  artkt  who  deaigaed  that  of  Henry  YIL,  whicli  i&bo  fiod^ 

jTA^  JtMian  Courts  in  its  architecture,  is  borrowed  from  the 
Farneae  Palace  at  Rome,  which  waa  the  joint  work  of  Songallo 
9k\i\[  MicJuiel  An^elo.  Here,  i^ain,  colbur  is  introdut^d  of  an 
agreeable  tone.  The  internal  areii  is  ingenioiialv  btxiken  on  pka, 
8o  a«  to  make  a  central  ojMin  quadrangle,  and  two  side  passages 
which  are  treateti  as  interiors.  The  atyle  of  decoration  ia 
^imiliar  to  all  who  have  met  with  GraneFs  splendid  work  on  the 
art  aa  practme<i  in  Italy.  Behind  theee  areaa  is  a  long  gallery, 
the  flat  ceiling  of  which  (imitated  from  the  library  at  Venice)  is 
unusually  tasteful.  Copies  from  the  pro<iuctiona  of  Eatfaelle,  M. 
Angelo»  Bernini,  Sanaovino,  and  others,  form  an  inte  resting 
ajsaembiage  for  study. 

Tks  Italian  VeMibuk,  as  it  is  termed,  is,  like  the  "Elizabethan,^' 
but  a  amall  apaoe,  yet  containing  sevend  geniB  of  art.  Like,  too, 
the  court  juat  mentioned,  ita  areliitecture  conaist«  of  refrntitiona 
of  three  archea  of  an  ai'ca^le,  with  tiieir  approprijite  entablatui'e. 
The  model  chosen  ia  the  Ca3a  Taveraa,  at  Milan,  and  a  >>eantifiil 
Sfiedmen  it  Ia,  though  very  simple.  The  arch i volt  and  sfnandrils 
are  particularly  worthy  of  attention,  from  the  effect ivenesa  of  the 
overlaid  ornament.  TrigljTiha  are  intlicated  on  the  frieze,  bat 
painted  instead  of  being  in  relief. 

Bt?fore  we  pasa  over  the  central  transept  to  examine  the 
i-enminiag  comta,  we  ca«t  our  eye  on  the  sculptured  mcmnriala 
of  great  men  of  every  age  scattered  about  and  around*  Among 
them  ai*e  not  a  few  who  won  a  distinguished  name  aa  ai-chitecta; 
U)  wit,  Brnuelleachi,  Michael  Angelo,  Falladio,  Inigo  Jones,  and 
♦►thers. 

Ueamuing  our  trade,  we  approach,  oloe«  to  the  large  tranaept, 
the  French  and  Italian  j^eulpture;  and  next  to  this  the  French  or 
Foreign  cnurtj  de-signed  by  Sir  Joseph  Paxton.  The  style  he 
has  sdeoted  in  Late  Gt>thiu,  almost  Flamboyant,  if  we  take  aome 
o(  the  features  as  sampler.  It  is  constructed  of  wood,  emblazoned 
witli  colour,  and  with  panels  of  silvered  plate-glans.  lutemally, 
the  detail  is  tame,  and  somewhat  wiry.  A  aeries  of  arches,  form- 
ing reoesaes,  runs  round  each  of  the  aides,  inclosed  in  square  com- 
partments. The  apandrils  are  enriched  with  perforated  tracery; 
from  the  moulded  cornice  springs  a  amall  cove,  by  way  of  partioj 
ceiliii|;,  as  in  some  of  the  other  courts,  aiad  there  are  deooi^ationa 
of  shields,  emblazoned  with  the  arms  of  various  nations^  and 
leffend&ry  scrolls,  setting  forth  the  niunes  of  the  priucipal  seats 
ofmanutacture.    Next  conies 

The  Mired  Fabrics  Court. — This  presenta  some  novelty  in  its 
jpiait,  being  divided  into  two  parts,  one  covered  by  a  ceding,  to 
receive  the  more  delicate  fobrics  likely  to  stilFer  fvoiw  exposure^ 
ki-A  and  the  other  uncovere<l,  Jind  destined  for  raw  produce, 
ant  I  that  leas  suaceptible  of  injury.  The  ceiMng  of  the  covered 
portion  is  elaborately  piiinted*  Thei^e  is  consif^rable  invention 
m  the  general  deaigu,  which  may  be  called  of  Cinnuecento  charac- 
ter; not  that  we  like  the  broken  pedijnenta  and  vulgar  {>anela 
which  this  style  favours,  and  which  may  here  be  seen;  still  the 
architect  (Professor  Semper)  has  pro^luced  an  agreeable  variety* 

The  Printed  Fabrics  Cottrt  is  a  very  good  one.  It  shows  to  wan  Is 
the  nave  a  tvntrc  artTh,,  i!»nked  by  projecting  columns,  with  the 
entablature  bniken  round  them,  and  surmounted  by  vases.  Beside 
these  are  niches  for  statues,  above  which  are  |Mmel  paintings, 
dliistrating  on  one  screen  printing  and  wea\dng,  and  on  the  oppo- 
site spinning  and  dyeing.  The  columns  are  of  dovenjoloured 
scttgliola,  having  very  chaste  white  Corinthian  capitAls,  touched 
tiut  in  gold;  in  the  spandrel  of  the  entrance  arch  is  introduced  a 
monogram  of  the  arcmitects,  Messrs.  Bmdcs  and  Barry.  The  wings 
are  composed  of  three  Byzantine  arches  on  each  side,  sjiringing 
from  slender  doubled  iron  colimma,  and  over  the  whole  a  well- 
proportioned  entablature  h  continued,  with  a  modillion  cornice. 
The  walls  are  adorned  with  medallions  of  eminent  men  in  this 
branch  of  manufacture,  and  the  frieze  with  baa-reliefs  represent- 
ing the  raw  material,  and  its  several  processes. 

The  Musical  IiiMtrument  Court  m  the  last  we  have  to  visit 
tt  is  one  in  which  inventive  fancy  has  been  altogether  unre- 
•itrictetl.  The  four  angles  are  strengthened  by  engaged  columns, 
iu  which  organ-pipes  supply  the  place  of  flutes,— a  miaappHcJition 
by  no  means  to  be  tolerated.  Close  to  these  ore  diamlerea  corners, 
with  veritable  Gothic  stoppings.  There  are  symbols  of  every 
|>oaaible  kind  in  connection  with  the  practice  of  the  *^  divine  art, 
and  internally  medallions  of  the  moat  celebrated  English  and 
foreign  compoaersi  and  a  frieze  prettOy  enriched  with  figures  of 


boya  playing  on  Tarions  instruments.  The  opening  ■tuim  to 
Gollins's  'Ode  to  the  FaAsions'  iarma  an  appropriate  external 
inscnption. 

We  are  now  arrived  again  at  our  starting-pt'iint,  having  com- 
pleted the  circuit  of  the  building.  If  our  notes  have  appeoMd 
occaaionally  desultory,  let  it  be  remembereil  how  much  it  has 
been  necessary  to  condense  to  bring  them  within  reatlable  Limics; 
and,  now  that  our  readers  have  the  opportunity,  as  they  hart 
doubtless  tlie  inchnation,  let  them  repanr  to  Sydenham^  and,  at 
their  leisure,  fill  up  the  outline,  thus  slightly  sketched,  with 
pleasure  and  profit  to  themselves. 


THE   CRYSTAL   PALACE   AND   ITS   INFLTJENCE 
ON   THE   ARTa 

We  look  with  the  deeper  interest  on  the  Sydenhmn  Falaoe^ 
because  we  long  since  anticipated  the  permanent  influenoe  of  the 
Great  Exhibition  building  on  architecture.  We  have  pointed  out 
tluit  the  successful  application,  on  a  gigantic  scale,  of  a  new  com* 
bination  in  construction  would  lead  to  a  new  class  of  editioes,  and 
ultimately  to  a  new  style.  The  buildings  at  Dublin,  New  York, 
and  Paris,  are  as  yet  only  partial  exemplifications,  nor  is  the 
Sydenham  structure  to  our  mindn  anythmg  more  than  a  rudi- 
mentary step  in  the  chain  of  progress.  It  is  vast,  undoubte<ily,  in 
its  profHjrtions— it  is  as  yet  imexampled;  but,  we  are  inclined  to 
believe,  far  behind  what  is  yet  to  be  achieved  in  this  department 
The  building  is  an  ext^iuaion  and  exjiansion  of  th-it  in  Hyd« 
Park,  but  it  can  scarcely  in  refeTence  to  its  architectural  pro- 
perties he  regartled  as  a  new  example;  it  belongs  to  the  tirst  type- 
rather  th-'Ui  to  another  original  type;  neither  has  it  developed 
distinctive  pi-operties  of  style,  such  as  we  believe  the  material 
employed  is  capable  of  displaying.  We  do  not  say  this  to  dis- 
parage the  Sydenham  Pahioe,  for  it  is  one  of  the  moat  r<  r 
monuments  the  world  has  yet  seen, — but  we  say  it  hyp  >i  > 
in  reference  to  the  artistic  resources  of  which  the  subject  is 
ca|iable. 

So  fer  from  speaking  in  the  former  sense,  we  look  upon  the  Crystal 
Palace  as  an  example  essential  for  the  arcbitei^  to  study,  if  h« 
would  projierly  appreciate  the  present  position  of  his  art,  or  its 
future  direction.  We  have  there  tiisfilayed  a  vastneas  of  projjor- 
tion  aoil  cttp^icity  such  as  is  seldom  »*een  in  modem  structures, 
and  most  certainly  unexampled  for  its  rapidity  and  entirety  of 
execution.  The  Louvre,  or  the  New  Houses  of  Parliament, 
wanting  the  latter  qualities,  cannot  be  bn^ught  into  com- 
parison. Then,  too,  the  material  presents  peculiar  artistic  pro- 
perties— itfl  traiisparency,  its  retlective  surface,  are  distinctive 
characteristics.  If  in  other  structures  solidity  is  urgeii  as  a  merit, 
here  the  very  lightness  ia  an  advantage,  prcnlucing  it^  own  pr»2E^f 
effect,  an<l  affording  a  special  resource  to  the  designer.  The 
application  of  glass  and  iron  arlmits  of  jubptatjon  for  iustitutiooi 
particularly  suitable  to  »Air  diiuate  and  habits.  Instead  of  the 
contemplative  recreations  of  the  poixih,  or  the  quiet  of  the  aifntfti 
or  the  warmth  of  the  winter  stove,  our  habits  are  essentially 
active  and  peripatetic:  we  like  to  move  about  at  all  season»-^to 
walk,  to  talk,  to  see,  to  be  seen.  Public  meetings,  religious 
anniversaries,  races,  jmrks,  zoological  gardens,  flower  shows, 
public  gardens,  and  fairs,  are  eagerly  sought  for  as  occasions  for 
meeting;  but  the  winter  presents  few  opportunities  for  such 
reunions.  The  theatre,  the  concert  room,  the  ball  room,  and  th»^* 
casino  do  not  afford  such  occasicjus  for  large  assemblages;  and 
the  only  winter  ganlen  attempted  is  on  too  small  a  scale.  Marble 
halls,  or  prolonged  galleries,  well  warmed,  afford  no  adequate 
winter  promenade. 

Had  the  winter  garden  of  the  Boyal  Botanic  Gardeni  in  the 
Regent's  Park  been  carried  out  on  the  contemplated  scale,  it 
would  have  h^ul  an  acre  of  walks  and  plantations,  and  wo  old  have 
given  a  very  good  example  of  a  place  of  winter  resort.  In  its 
restricted  dimensions,  it  is  of  too  narrow  application,  although  it 
sufficiently  ill ustratee  what  may  be  done.     The  glass  s  -. 

with  the  use  of  warm-water  heating,  will  give  profess i^ 
scope  fijr  what  we  may  term  winter  architecture.     Tl 
more  inconvenience  in  going  to  Sydeulmm  from  the  tit, 
in  goiujj  to  the  opera,  and  as  the  building  admits  efldiiwiv  *a 
artihcial  illumination,  it  may  become  a  plaoe  of  resort  in  the 
winter  both  at  day  and  night,    and  may  be  applied  t'^  r.i.r^.^^**^ 
as  yet  little  contenipliited.     There  we  may   have   w  ' 

spring  flower-shows,  when  particular  classes  of  flowr_    „^  m 
their  prime;  there  may  be  held  cattle  and  poultry  ahowi,  vtth 
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more  oonrenience  and  on  a  &r  larger  scale  than  has  jet  been 
cflected.  Promenade  concerts  may  be  held  under  cover^  and  rival 
the  &ahionab1e  aaeemblages  of  the  aimmier.  Thus,  resources  may 
beoome  available  to  the  managers  which  will  cxm tribute  regular 
and  permauent  branches  of  revenue. 

Wnat  may  be  dune  at  Sydenham  may  be  done  by  the  architect 
in  other  place^^^  and  we  mav  ffain  exhibition  structures  for  other 
towns  and  dJatricta.  At  Sydenham  it  h  little  likely  that  any 
ezteoifiive  motiification  of  the  building  will  take  plaice;  but  it  ia  in 
Uie  competition  for  other  stnjcturft*,  and  in  the  rivalry  among 
airhttecte,  that  the  occasion  will  be  found  for  producing  new 
ctfectH^  and  developing  the  properties  of  the  stvle.  Liverpool, 
Manchester,  or  Birmiugbamj  may  invite  competitors  to  endow  it 
with  an  industrial  palace,  and  a  great  rival  to  Sydenham  may 
arise.  Other  appUcsitious  for  apecial  purposes  will  l>e  made  in  the 
metropolis — indeed  Sir  Charles  Fox  has  already  proposed  such. 
Perhaps  the  situation  ^rst  suggested  on  the  esplanade  of 
Batiersea  I^k  may  yet  be  occupied  with  a  crystal  edifice. 

The  situation  of  Sydenliam  is  a  happy  one,  and  the  gigantic 
proportions  of  tlie  edifice  are  conspicuously  seen,  situated  as  it  is 
on  the  southern  range,  and  it  woidd  be  difficult  to  find  a  better 
position  in  London  of  the  like  kind  A  i*ite  on  the  northern  range 
would  have  a  southern  aspect,  but  there  no  such  space  remains 
available.  There  are  likewise  many  of  our  large  towns  in  which 
■nch  a  situation  cannot  be  obtained.  The  pmpociition  made  long 
ainice  in  this  Journai  for  a  crystal  palace  on  the  terrace  of  Battersea- 
pnrk.  piinteil  out  the  artistic  effect  prcKluceable  from  the  elevation 
0(f  SQCii  a  building  on  the  river  side  casting  its  ahadows  and  its 
nflfided  lights  on  the  gleaming  waters.  A  stmctnre  of  this  class^ 
nitli  a  southern  aspect  on  a  river  frontage,  would  have  a  most 
pustnreaque  effect  There  are  likewise  situations  on  level  ground^ 
amidst  trees  or  park-like  scenery,  where  glass  editices  may  be 
ariisEtically  placed,  so  that  the  capability  of  this  material  for 
various  sites  coni*tituteH  one  of  its  aa vantages.  The  fuJaptiition  of 
the  structure  to  such  diversified  positions  will  lead  to  modifica- 
tions in  design^  which  will  etfeciually  lead  to  some  new  or  definite 
style.  The  old  styles  cannot  be  so  closely  fi>llowed  in  this  material 
H  to  admit  of  strict  application,  and  therefore  the  change  of 
luaterial  must,  we  think,  necessarily  leail  to  extensive  modifica- 
tions of  style,  if  not  indeed  to  the  absolute  extent  of  a  new  style. 
The  very  adapuition,  a^  in  this  example  for  instance,  of  old  forms, 
leads  tL»  such  alterations  and  changes,  to  such  departures  fri>m 
prec^wieiit,  and  such  new  creations,  that  it  is  already  equivalent 
m  architectural  value  to  the  origination  of  a  style.  A  mediaeval 
cathcilral  is  scarcely  more  distinctive  than  a  crystal  palace;  they 
are  each  works  of  a  special  class,  having  difierences  so  great  that 
we  are  fiilly  justified  in  placing  them  in  oompariaon  with  those 
^^j^bh  result  fi-um  characteristics  of  style. 

^^^^^b  material  employed,  arranged  to  a  greater  or  less  extent  in 
^^HIK,  produces  a  uniformity  and  entirety  of  arrangement,  such 
^^^p  do  not  necessarily  attach  to  stone.  It  admits  perhaps  of  less 
^^^ariation  of  form,  and  is  less  plaatic,  although  the  metal  or  timber 
framings  and  supports  allow  of  every  diversity  and  luxuriruice  of 
^ape.  The  gbias  surface  gives  a  mass  amd  entirety  of  effect  which 
lauflt  very  much  influence  any  style  adopter  1,  l>ecaui*e  although 
marble  or  stone  may  piroduce  a  surface  equally  uniform,  this  is  not 
eaaential  property,  for  they  may  be  as  richly  carved  as  Henry 
flL  Chapel,  and  be  altf»gether  without  ifpose.  It  is  possible, 
rer,  that  at  a  future  time,  by  the  use  of  coloured  glass,  poly- 
tic  effects,  both  exterior  and  interior,  may  l>e  obtained 
tive  irj  those  of  ordinary  polychromatic  deojralions^  though 
different  in  their  form,  fWr  thei*e  are  opaque,  the  others 
it.  The  painted  windows  of  ehurches  can  give  only  a 
idea  of  what  would  be  the  re^^ultiuit  effect  of  an  exten- 
crystal  palace  largely  varied  with  colouivd  plates.  It  is 
evident  the  same  richness  of  colouring  and  of  transmittefl  light 
which  is  obtained  in  scattered  catherlial  windows,  is  available  in 
suitable  situations,  but  it  will  be  further  seen  tliat  masses  uf 
coloured  light  may  be  thrown  in  to  a  degree  fiir  beyond  wliat  has 
been  effected  br  the  most  gorgeous  east,  weat,  or  transept  window. 
The  crystal  palace,  as  we  now  know  it,  bears  the  same  prop4^)rtion 
the  mature  decorated  structure,  that  a  whitewashed  modem 
dumniated  building  does  to  the  Pfulhenon  in  all  its  glory  and 
ivacity  of  colour* 

There  is  a  sope  for  ihe  management  of  light  and  colour,  which 

iritiAn^  Rubens,  and  Bembrandt  would  envy.    Theae,  worked  on 

an  easel,  in  their  great  decorations,  Michael  Aii^relo,  R;iii'a<^lle, 

"inlo  Romano,  or  Rubens  thought  himself  happy  to  have  the 

of  a  chapel  or  a  hall;  but  me  artist  of  a  crystal  palace  may 


havo  a  thousand  feet  in  length  of  a  transparent  medium  on  which 
to  exercise  his  genius.  There,  too,  he  will  have  living  colours, 
brightened  by  uie  sun's  beams,  pouring  columns  of  the  richest 
oolour  through  the  interior.  The  scenic  effect  of  coloured  light 
is  a  most  valuable  ret*i:>nrc*^  to  the  designer  of  spectacle,  who  is 
obliged  to  avail  himself  of  artificial  illumination;  but  in  the 
proposition  referred  to,  the  great  luminary  of  nature  will  be 
Drought  in  to  aid  the  effect* 

When  examining  the  Great  Exhibition,  we  took  the  opportnni^ 
of  pointing  out  how  little  the  properties  of  transparent  colouring, 
of  coloured  lights,  of  moving  lights  and  substances,  and  of  glaaa^ 
had  been  studied  by  the  artist,  though  capable  of  producing  tlie 
greatest  effects.  We  believe  they  have  been  neglected  mrbly 
bacaiise  colour  has  been  altc»gether  and  wrongly  neglected  by  the 
architect  till  of  late,  and  partly  from  another  erroneous  theory, 
that  such  applications  were  artifices  for  the  decorator  rather  tlian 
for  the  artist.  The  controversy  as  to  coloured  statuary  in  the 
Crystal  Palace  has  resulted  rather  in  the  temporary  victory  of  the 
purists,  but  the  Crystal  Palace  itself  is  biying  the  foundation 
for  their  certain  defeat.  By  it^s  successful  realisation,  all  their 
theories  of  the  imblinie  and  beautiful  are  set  at  naught 
Here  is  a  monument  of  the  most  flimsy  instead  of  the  most  solid 
materials;  much  vf  its  picturesque  effect  on  the  eye  is  owing  to 
the  play  of  light  on  its  surface,  ftnd  one  great  feature  in  the  com- 
pletion of  the  design  is  the  estfiblishment  of  giant  fountains, 
Bpcjutingcolumns  of  glitteinng  w*at4?r  in  front  of  the  gleaming 
walls.  The  mason  and  the  bricklayer,  the  chosen  servants  of 
thone  who  aspire  to  endless  durability,  are  set  aside,  and 
workmen  either  neglected  by  or  almost  unknown  U>  the  builder, 
are  those  who  have  reared  the  structure.  In  the  evidence  of 
mind,  in  design,  in  the  realisation  of  beauty,  fame  has  been 
sought^  inateatl  of  in  marble  and  in  stt>ne,  in  brick  and  cement. 
Nevertheless,  the  fleeting  gleam  of  the  many-coloured  rays 
of  an  oriel  window,  is  as  truly  an  offspring  of  art,  and  one  as 
lasting  ag  any  portion  of  the  edifice.     It  shows  the  mind  of  the 


designer  as  well,  nod  is  truly  appreciated  by  the  spectator,  for 

-       -        ■  ■  the        ■       •  '•       • 

labniir* 


whom,  and  not  for  the  critic  or  tne  archteologist,  does  the  artist 


The  subtle  and  delicate  prfjperties  of  form  are  tmly  wor^y  of 
occupying  the  mind  of  the  artist,  but  there  is  no  EBstietic  reason 
why  they  should  exclusively  demand  his  allegiance.  In  later 
timea,  the  architect  and  the  sculptor  have  limited  themselves  to 
the  Sfieciality  of  form  apart  irt:>m  other  properties — and  yet  on  no 
valid  ground,  not  even  on  the  ground  of  prece<ient.  It  cannot 
now  be  denied,  that  in  all  other  ages  than  the  last  two  or  tliree 
(»nturies,  architect**  and  sculptors  nave  dealt  largely  with  colour 
as  well  aa  with  form,  and  have  not  thereby  felt  themselves 
degraded.  Painters  vary  in  tlieir  appreciation  and  application  of 
the  properties  of  form,  yet  no  one  tninka  the  worse  of  Michael 
Angelu  or  Raffaelle  because  he  painted  as  well  as  drew  cartoons. 
There  is  not  one  argument,  indeeil,  for  the  exclusion  of  ooloor 
fpiDm  architecture  and  sculpture  which  does  not  equally  apply  to 
paintings  There  is  an  enjoyment  derivable  from  the  properttM 
of  colour  apart  from  form,  which,  in  its  abatractefinesa,  is  aa  pure 
aa  that  denvabte  from  the  properties  of  form.  The  restriction  of 
the  practice  of  art  t*>  the  latter  has  nevertheless  no  better  basis 
than  a  vajjue,  mystiojd  notion,  ivhich  seizes  the  moi'e  readiW  on 
some  minds  in  proportion  to  its  want  of  consistency  and  denned^ 
ness.  If  purity  of  form  is  enhanced  by  being  enjoyed  alone,  and 
by  being  exhibited  isolatedly,  then  an  outline  cartoon  must  be 
the  heignt  of  pure  art;  and  it  may  be  submitted  to  the  purists 
wdi ether  the  play  of  light  and  slu^de,  which,  both  in  architecture 
and  sculpture,  (in tribute  m  highly  to  effect,  do  not,  like  colour, 
impair  tne  pore  enjoyment  of  abstracted  form. 

The  more  catholic  the  appreciation  of  the  beauties  of  nature 
and  of  the  reaourcea  of  art,  the  higher  idmed  will  be  the  exertions 
of  the  artist,  and  it  is  equaUy  honourable  to  him  to  work  with 
slight  materials  or  with  small  materiaL  How  anomalouja  is  that 
law  which  would  restrict  fm  artist  to  marble  and  stone,  and 
those  only  of  one  colour,  and  who  require  that  his  stmcturei 
shall  be  of  the  greatest  prt>portion3  and  of  the  most  dui-able 
materials,  and  yet  will  assign  the  honours  of  immortality  to  the 
designer  of  an  altar-piece — ^nay,  even  of  a  cabinet  picture.  After 
all,  there  are  more  painters  known  to  the  world  than  there  ar** 
sculptors, — perhap  as  many  sculptors  as  tliere  m*e  architects 
whose  names  are  m  the  mouths  of  the  many.  What  is  the  object 
of  ambition  in  architecture  if  To  produce  a  monument,  whicli 
shall  take  years,  perhaps  centuries,  to  heap  together  the  material, 
and  yet  perhaps  remain  incomplete.     Under  these  circumattmceii, 
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few  are  ao  happy  as  Wren  or  Barry,  aod  raiae  a  great  edifice  from 
the  ground.  Most  great  rann^imeuta  liave  hud  several  archit4:?ct«; 
a  Bucceaaion  of  them,  and  the  dbtuictive  designer  bewme^s  loat. 
Who  was  the  architect  of  St,  Peter'e  ?  who  of  Una  building,  who  uf 
that?  The  cognoacent©  miist  give  an  answer  in  set  foriu^  the 
public  know  it  not.  Hence,  too,  the  ambition  of  the  arehit^t  is 
early  crampeil;  he  may  design  paLices  and  ciithedrala  as  he  likes, 
but  it  is  a  rare  lot  if  it  he  his  to  execute  one.  In  fact,  he  hits  t^ 
limit  his  ambition,  and  esteem  himself  happy  if  he  he  inlmat'ed 
with  the  execution  of  a  amall  .^tructni-e.  The  new  style  uf  tvn- 
struction,  however,  admits  uf  large  pro)LK>rtioaa  and  rapid  execu- 
tion; it  gives  a  nmn  ^V'»'  ■"»»'*>rtimity  of  showing  hia  artistic  power 
ami  of  ucquiring  <■'  and  it  moat  thereby  react  on  the 

liiture  of  aj^  in  a  lu  ii  able  numner. 

Many  of  the  large  atructurea  we  have  had  of  late  have  been 
tho6e  which  have  had  the  least  preteudions  t<f  art — warehouaefi^ 
fkct<3rie^  and  railway-stations,  though  their  plainness  or  ugliness 
ia  not  a  necessary  or  inherent  projierty.  The  crystal  pahi>ce 
muiit  however  be  of  a  decorative  cljar»4jt*jr,  and  avail  it^ielf  of  the 
reaourceB  of  art,  and  it  givea  a  favourable  opportunity  to  the 
artiat  Architecture  has  the  advanUige  over  all  other  arts  that 
it  can  deal  with  vjtst  pi-ojx^rtiona  and  almost  illimitable  form, 
and  the  greatest  colossus  of  the  sculptor  or  founder,  and  the 
greatest  iresco  of  the  painter,  bear  no  comjiarison  in  »ize  with 
the  cj-eations  of  the  architect.  Hence,  the  new  Held  of  display 
nill  necessarily  promote  a  gi*eater  breiuith  of  treatment,  a  quality 
more  necessary  to  the  aivhitect  than  to  any  other  artist.  It  ia 
not  indispensable  to  the  painter,  and  the  sculptor  has  j^careely 
seope  fur  its  display.  By  giving  the  architect  Litter  opfxjrtuni- 
tieii  for  the  reidisiitjon  of  hia  ide;ii*,  we  shaU  give  him  a  stimulus 
to  exertion  and  the  means  of  pnvctice,  without  whifh  chamber 
stuiiiea  will  do  little  towurda  making  an  architect-  One  or  two 
men  in  their  day  may  now  hope  for  luiequate  commissions,  but 
hereafter  the  occasion  for  exertion  will  be  more  frequent,  and 
genius  will  have  a  fairer  !if*l<i  agJUU-st  favoritism. 

The  new  Pakw!©  at  Sydeuhfun  will  like  wise,  it  seems  to  us, 
further  Wnetit  the  aivhitcct  by  giving  him  an  educated  public 
We  sluiU  8ay  nothing  now  alK>iit  other  bj'aucliHS  of  study,  hut  we 
shall  limit  ourselves  to  architecture,  tliuugh  the  CrysUd  PfUace  is 
the  grandest  educational  institute  the  world  hfis  yet  seen.  There 
is  no  onUegi*  which  cmdd  have  been  of»enetl,  no  free  library 
brought  ti:>gether,  tliere  is  nt>  intellectual  power  in  twenty 
libi'aries  of  tive  hundj'e^i  thousaini  volumes  each,  which  will  do 
as  much  sm  this  Crystal  Palace.  It  is  thut  very  library  which 
the  public  want,— one  which  the  eye  caJi  eml^race  in  the  integi'ity 
of  the  subje<!t,  and  with  which  even  the  British  Museiuu  can  bear 
no  con»pHr]s€>n,  though  it  brings  t<»gether  originals  where  the 
Crystal  I'ldacii  relies  upon  models  trnd  eaiits.  It  isi  l>t cause  the 
('rjratal  Pahiee  dvies  so,  tliat  it  is  a  better  public  t^siidier.  The 
British  IMui^eum,  with  it«  original  iyiieH^  is  invaluable  to  tlic 
man  of  leiu-nlug  and  the  teacher,  and,  in  intrinsic  price,  is  far 
beyond  Sydenham;  but  tlie  latter  possesse*  the  essentials  for 
popular  iuMtntction  in  art*  Even  if  lectui-ers  were  nltached  to 
the  British  Museum,  as  they  ought  to  be,  it  cannot  comjiete  with 
the  CrjiitaJ  Palace,  with  or  without  lecturers,  Luj&smuch  as  an 
inJant  scht«jl  is  l»etter  whijjted  for  a  babe  than  tlie  Uiuver»tty  of 
Oxfoini,  so  is  the  adai>tation  of  the  CrysUd  Pid;ice  to  the  [>rjpular 
wiints  greater  Compare  the  Nineveh  or  the  Egyptian  collec- 
tion in  the  two  palaces,  and  it  i^  evident  that  the  pul>lic  will  lein-n 
more  and  more  leiidily  at  Sydenham  than  in  Bli>i>m«biiry.  The 
uer**H;<i«ir  Ni  nf  a  museum  are  against  it.  It  luust  avoid  i^^atoi-a- 
tiui  avtjid  imitiitions,  it  numt  avoid  theories*  fjcussibly 

err* '  i  > » t  the  puVilic  want  a  complete  idea,  even  if  eiTone<ni8, 

they  cannot  suspend  their  jiidgru^nt,  they  cannot  jibsftinct 
thought;  the  subject  must  l*e  laiil  befoiHi;  them  in  ft4imethTUg  like 
connection,  even  if  the  ounnection  W  ma<le  up  by  hx^Mitheais. 
The  British  Mvuieum,  again,  cultivates  arehw^ologista  ami  pn>- 
fcssional  men;  the  Crynt-'d  Palace  teaches  a  public,  and  a  public 
18  what  we  have  long  wante<l  for  architectui'e.  If  we  h«d  a 
public  ad  deirided  in  their  views  upon  architecture  as  t.hev  are 
upon  other  subjects,  the  deputation  of  the  Institute  would  ncit 
oWurely  go  b>  f»etition  for  the  fnigment  of  a  comer  in  St,  PauFs 
Churchyard — which  it  i«  iloubtiul  if  they  will  get — ^but  it  would 
littldly  demand  and  obtain  whttt  vi^  required. 

All  th;tt  the  public  ijiiu  ieaj'u  t»f  aiciutt^^tvire  in  LtJUilon,  t>r 
^ven  in  England,  auutunt^  to  very  little.  They  iuoi  n«dther  see 
inediteval  buiklings  in  their  integrity  nor  genuine  iniitjitions  of 
Athens;  it  is  as  much  as  they  can  ilo  to  get  a  ni'tion  of  the 
Italian  styles*     Every botly  cannot  tiiivel  or  purchK<i«  expensive 


boolffi,  and  therefope,  no  fiir  As  catholic  appreciation  tyf  art  ifl 
architecture  is  Ofmeemed,  it  hai  been  hitherto  HmitetL  but 
now  w©  have  at  Sydenhimi  a  gre^t  iichool  of  architcctur 
study.  We  care  not  whether  the  architect  can  learn  enoug 
there  abtjut  Pompeii  or  Theljes,  but  of  this  we  are  anre, 
any  man,  woman,  or  child,  can  obtain  a  definite*  notion  of  ' 
various  styles  and  modificationa  of  ail,  such  as  will,  without 
reference  to  accui*ate  <:>r  minute  information,  products  a  heii»* 
ficial  im press ion«  Scholars  may  diH^jute  whether  the  tabtUamii 
or  impluvium  be  acconJing  to  the  beet  authorities,  and  whetha 
the  restoration  should  be  in  this  ibrm  or  in  that;  but  tlie  pubH 
Imve  been  hitherto  contented  with  fiur  lesa  than  they  now  I 
while,  as  they  acquire  instruction,  they  will  find  in  the  < 
selection  of  well-authenticated  subjects  at  Sydenham  the  nn 
for  a  furtlier  study,  which  will  often  be  apeciidly  applied 
artisan  and  deaig^ner  in  his  own  pnrsuita.  The  interetat 
public  in  architecture  wUl  be  iuci'eaaed,  they  will  tind  thaiv  " 
much  to  admire,  and  they  will  be  found  rei^y  to  appreciate. 


WATER    SUPPLY    AND    SEWERAGE    OF    SWANSEA 

By  RoBKKT  Rawltnsow,  C.E, 

[Abstract  of  a  Report  to  the  Local  Board  of  HmUky  SwanMea!\ 

In  establishing  works  of  water  supply,  it  is  of  primary  impor 
anee  to  obtain  the  beat  source.    The  water  should  be  the  puri 
to  be  found  in  the  district     The  area  from  which  it  La  to 
drawu  should  be  large,  and  free  from  works  the  tendency 
which  Would  be  to  taint  the  supply.    If  there  are  springs,  the) 
should  be  collected  at  the  respective  soorcea,  and  be  conducted  ' 
meana  of  earthenware   pif>eH  into  covered  fountain  reservoir 
That  Bource  ia  the  best  which  not  only  enables  an  engrneer 
secure  such  conditions,  but  which  will  enable  him  to  j^'  i  ] 

quantity  required,  or  likely  to  be  required,  at  such  aii  u-J 

a^  will  give  high  ptessui^,  without  pumping,  ami  volume  y 
flood- water  storing.     Any  nimlerate  cost  of  additional  tli»t 
length  of  aqueduct  main  may  safely  be  incurred  to  aecore  ' 
which  will  vield  such  a  supply. 

The  tJlyiJach  district  is  the  only  place  within  ren  ^      '*  ^'  'in^ 
where  the  advantages  enumerated  can  be  secured.  i  onm 

volume  of  water  in  the  river  is  several  millions  of  j^iLu.-,...  y^i-^ 
The  district,  as  is  proved  by  the  analysis  cff  the  water,  ii 
from  mineral  impurities;   the  land,   from   its   slope,   mouL 
chariicter,  and  isolation,  ia  not  likely  to  be  more  highly  culti^ 
or  more  densely  inhabited,  and  there  is  elevation  sutfic' 
give  any  required   level   almve  the  town,   with  high    land  tlij 
whole  tliHtance,  roimd  which  a  comparatively  cheap  eiirthenwapi 
pil>e  conduit  may  be  laid  to  service  reaervoii'B  above  the  towa 
Another  advantfige,  tmd  the  grenteat,  consists   m   the   diat-^ 
abiiunding  with  spirings  of  singular  purity,  mc^st  of  which  { 
elevations  to  render  tlieir  waters  available.     Fully  one*ha 
water  required  by  the  ti/wn  may  be,  ns  it  were,  created; 
by   collecting  the  springa,  and  by  preventing  evaporatioti^l 
waste,  water  will  be  obtained  which  at  preseoit  ii  lost  oo-1 
moimtaiu  side,  never  i-eaching  the  river  or  the  mills. 

The   existing  works  do  not  supply  the  higher  parts  of 
district,  neither  can  they,  in  my  opinion,  ever  be  made  avnih 
for  this  purpose;  they  may  however  admit  of  some  improve 
The  area  of  land  above  the  old  ami  new  reaeivoira  ia  too  limiti 
and  the  springs  and  streams  too  small,  to  yield  a  fnll  Krir»i^y  i 
whaler  for  a  lai*ge  and  nipidly-incre^asing  town.     Tl  -  aim* 

c<:>mpfiratively  hard;  ami,  as  stored  in  open  re»cr  i  nat  be 

impure.  At  the  time  of  my  visit  there  were  numerous  tiuipolae; 
at  all  times  thei-e  will  be  c^onferva  and  animalcuJiB.  The  reaet* 
voir  is  at  an  elevation  too  low,  and  the  volume  of  w&ier 
small.  Engine  jRiwer  woidd  raise  the  water  to  a  anffideiii  i 
vntion,  but  I  do  not  consider  there  ie  area  or  water  at  i 
to  waiTant  audi  an  outlay;  or,  indeed,  any  costly 
extension. 

In  onier  to  render  the  waters  <rf  the  Oydadi  available, 
would  be  neoeeaary  that  the  springs  should  be  collected  atl' 
respective  aouroe,  and  be  conducted  through  earthenwace 
into  a  fountain  reserv^oir,  which  must  be  covered.     The  lii 
aqueduct  main  will  contour  the  land  aa  far  as  possible.     V» 
or  water-courses  may  be  ci^ossed  by  light  aqueducts,  cuntaitoiH^ 
any  given  gradient;  or  caat-irctn  syphon  pipes  may  be  adoptef 
SuiaU  covered  service  reservoira  may  be  constructed  at  tlie  most 
ooDvenient  points  where  a  supply  is  requiied^  for  popnlatiofEia 
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line  of  the  mmn;  and  one  or  more  »ervie€  reBervoirt 

I  for  the  town,  at  such  elevation  aii  will  cnmrrwuid 

Ml    1  riiin  the  borouffh.     From  these  aerviee  ti^&ervTjirs 

aul>main»*,  and  branch*3«  will  proceed  into  tlie  town, 

F  the  WAter  into  each  street  aiid  every  houee,  preaerv- 

iBgJt  pare  and  cool,  as  collecte<i  from  the  springs, 

.  The  dwtanoe  from  the  Clyilnch  to  Swansea  in  about  seven 

^^^iiea;  that  is^  an  a(|tieduct  main  winding  round  or  contouring 

BHie  high  land  will  be  about  seven  milee  in  length.    An  earthen- 

r'  ware  pifje  may  be  laid  complete,  capable  of  conve^^ing  one  and  a 

half  million  gkllona  of  water  in  24  hours,  at  a  eoat  not  eioeedtng 

ten  »hilling«  per  lineal  yard.     This  would  make  the  cost  of  such 

|i      a  main  about  six  thousand  pounds.     The  necessary  works  on  the 

Clyd*ch  for  collecting  springs,  &c.,  need  not  coat  more  than  four 

thousand  pounds,  making  in  the  whole,  for  coDecting  the  water 

'      and  conveying  it  to  Swansea,  10,000^. 

I  Service  reaervoira,  aervioe  mains,    sub-mains,   and  bninchea, 

I      within  the  town,  will  not  ooat  more  than  fift^een  shillings  per 
[      head,  making,  for  a  population  of  3(  i,fKH)  a  sum  of  22,500^.     Add 
I      for  land   compensation,   engineering,   incidental  eipensca,  and 
other  contingendea,  10,000^»  and  the  estimate  will  be  as  under : — 

WorkB  on  the  Clydacb J4,IXX) 

Aqueduct  Main  to  Swansea 6»(XX> 

Plant  within   the  Town,   Service   Eeaervoirs, 

Pipes,  &a 22,500 

Compensation,  land,  engineering,  and  Incidental 
~  ifl  and  oontingencieB. . .  1 0,000 

Totfti ^2,500 

Mr.  Soott  estimates  that  the  cost  of  water  works  (for  an 
reaaed  population  of  55,000)  would  be  as  under: — 

Works  on  the  Western  District j^Sl^OOO 

Works  on  the  Cwmgelly  District £55,000 

The  works,  as  projected  for  the  Clydach  district,  will  serve  for 

a  popnlation  of  one  hundred  thousand,  and  may,  at  finy  time,  be 

uicreased  to  serve  a  population  of  half  a  million,  without  tlie  losa 

^  one  pound  of  the  money  expended  on  the  projecte^i  works. 

With  reganl  to  the  sewenige  of  Swiuiscfi  it  appears  that,  with 

]|1^      - — *Ton  of  that  portion  i^ithiu  tidal  influence,   ther-e  will 

|D  work  to  execute  either  difficult,  peculiiir,  or  costly. 

ii.vi*     :;U  t  ftewers  will  be  required  in  the  low  and  level  parta  of 

l^e  t4:>wn;  but  in  the  higher  parts,  and  alfjug  strt^et^*  of  steeper 

ient%  earthenware  pipes  may  be  adopted  with  advantage  and 

ny.    The  necea-^ary  works  for  a  popidation  of  30,000,  were 

1  by  Mr.  Eawlinson  to  coat  25,000^. 


DRAINAGE  AND  WATER  SUPPLY  OF   FALMOCJTH, 

^^^  By   ROBEKT   RiWLlNSOH,   CE. 

^B  [Abstract  qf  a  Report  to  the  General  Board  of  Health.] 
^^K  TSB  town  of  Falmouth  stands  upon  a  dry  formatit^n  (clay 
^^■ale);  there  is  scarcely  a  *<|uare  yard  of  low  or  level  land.  The 
^^B|0aiis  of  atmospheric  ventilation  are  good;  and  yet  fever  is  said 
^Hb  be  ever,  more  or  less,  present,  and  cholera  has  nrevtuled  to  as 
^^^pcat  an  extent  as  on  sites  low,  flat,  and  exoesaively  damp.  The 
same  rexoarks  apply  with  equal  force  to  Plymouth,  Dover, 
l^emouth,  Newcastle-upon-T^'ne,  (]rateshead^  ii^nd  Sunderland, 
dkolera  is  true  to  no  condition  but  filth.  It  breaks  out  in  a  flirty 
ffwampat  the  level  of  the  sea,  and  it  rages  at  elevations  hundreds 
of  leet  above  this  level;  if  the  conditions  exist,  namely,  popula- 
tions living  amidst  their  own  tilth.  A  town  may  bt;  at  the  sea 
1BM10J1»  as  Falmouth,  Dover  and  Plvmnuth;  <»r  inland,  and  at  an 
ion  of  500  feet,  as  Bilston  and  Wolverhampton,  in  all  of 
ich  places  there  has  been  cholera. 
[The  distnct^  included  by  the  town  of  Falmouth  and  the 
of  fiudock  and  Falwick,  contains  1555  houses  and  10,070 
itanta. 
The  sur^ioes  of  streets,  yards,  and  courts  may  be  very  clean,  as 
in  Faria,  bat  the  atmosphere  may  l>e  very  foul  from  decomposing 
relaae  in  cesspool  and  aewer  beneath  the  pavements;  and  even 
where  sewers  and  drains  of  transmission  are  in  use,  and  where 
turfaoe  cleansing  is  also  attendetl  to,  but  'w  her«  rooms  are  ovei^ 
crcTwdad,  there  may  be  an  excessive  mortality.  The  atmosphere 
is  as  effectually  poisoned  by  overcrowding  as  by  reftise  retained 
m  any  form  above  describetL  The  end  to  oe  attained  by  sanitiuy 
works  ot  regulations  is  to  secure  pure  air. 
Hie  grO0B  estimated  rental  of  the  town  is  7530^  4m^  and  the 


rateable  value  th^eof  Lb  6275f.  3#.  Ad,  Moore  than  one  qnatier 
part  of  the  poor-rate  (rateable  value)  is  assessed  on  the  owners  of 
tenements,  under  the  Small  Tenements  Act. 

The  harbour  of  Falmouth  is  a  splendid  sheet  of  wat«r,  present- 
ing an  area  of  some  ttm  sc^uare  ntUes,  protected  by  high  lands,  so 
as  to  be  a  safe  haven  ^^r  shipping.  Average  spring  tides  rise 
18  feet,  neap  tides  about  7  feet.  Heavy  gales  occasionally  bring 
the  water  in  two  or  three  feet  above  Ae  ordinary  level  of  the 
tide. 

The  town  of  Falmouth  extends  about  20<X>  yanls  north-west 
and  south-east  along  the  south-western  shore  i>f  the  harbour;  it 
is  built  on  the  aide  of  a  hill,  there  being  scarcely  any  portion 
level.  Nearly  the  whole  of  the  houses  bounding  the  harbour 
stand  U|Km  walls,  which  are  washed  by  the  tides;  the  line  of  wall 
and  the  fronts  to  the  hurlHUur  being  most  irregular  in  line.  In 
breadth,  the  town  is  about  half-a-nule;  it  has  outgrown  the  muni- 
cipal borough  limits,  and  extaids  into  the  parishes  of  Falmouth 
and  Budock. 

The  streets  are  steep,  narrow,  and  crooked;  but  crookedness 
and  narrowness  are  common  to  most  of  the  old  towns  in  Cornwall. 
The  buildings?  rise,  terrace  over  terrace,  abruptly  from  the  water 
to  an  elevation  of  more  than  100  feet.  The  municipal  l)on>ugh  has 
been  much  over-built,  and  is  now  exti-emely  crowded.  Sites  for 
houses  and  yards  have  been  excavated  in  the  rock;  and  as  there 
is  no  proper  drainage,  the  refuse  fnjm  the  upper  inhabitants  flows 
down  to  the  annoyimce  and  serious  injury  of  those  below.  Many 
houses  have  been  erecteil  so  that  a  privy  cannot  be  constructed; 
and,  as  there  is  no  effective  drainage,  the  parties  cannot  put  up  a 
water-el rvsot.  In  some  case«  one  privy  ser\^es  for  many  houses, 
and  those  who  have  no  priWea  use  a  tub,  whidi  is  emptied  at 
inten-alg.  The  corprjmfion  au«l  gmnlians  have  effected  many 
improvements  since  1(448,  but  flnding  the  most  active  measures 
ineffective,  they  have  now  applied  for  the  powcra  of  the  Public 
Health  Act  to  enable  them  e^ciently  to  sewer  and  drain  the 
town. 

There  may  be  perfect  drwna^,  at  a  moderate  cost,  and  there  is 
a  public  supply  of  water  which  oidy  requires  filtering.  The 
average  annual  rain-fall  is  about  36  inches.  The  advantages  of 
comparatively  soft  and  pure  water,  combined  with  site  and  dimate, 
are  seldom  found.  All  places  on  the  chalk  or  oolites  have  the 
great  drawback  to  health — hard  water,  A  railway  now  in  course 
of  formation  will  place  the  t^jwu  within  ten  bom's  of  London. 

Tlie  town  stands  on  killaK  (the  local  name  for  clay  slate),  granite 
forma  the  surface  inland,  rising  at  Cam  Menelis  to  820  feet  above 
the  sea.  The  shores  of  Falmouth  harbour,  which  are  principally 
mica  slate  and  clay  slate,  rise  some  200  and  3tM^  feet  above  the  sea. 
Dykes,  veins,  and  "lodes"  traverse  the  unstratilied  and  stratified 
rocks;  alluvium, — sand,  gravel,  marl,  and  cky,^ — covering  por- 
tions of  the  surface  in  the  valley s.  Granite  and  slate,  thinly 
cuvere<l  by  vegetation,  or  exposed,*  ftirming  tlie  higher  land. 

The  present  drainage  is  cctnflned  nearly  to  sur&ce  drains,  there 
being  no  proj:»er  sewers;  these  drains  are  mostly  bmlt  of  rubble 
with  slate  bottoms,  and  empty  themselves  into  the  sea.  The  length 
of  highway  or  streets,  within  the  corporate  district,  is  2022  yanls, 
of  which  about  aOO  or  400  yards  only  are  provided  with  even 
surfiioe  draina 

Mr.  Hawlinson  rfHSommends  that  each  street  and  road  should 
have  its  appropriate  sewer,  and  each  court,  house,  and  yard  its 
proper  drain.  Open  cesspools  should  be  alioliRhetl,  and  water- 
closetJ*  or  common  soil-pans  should  be  substituted  for  the  privies 
now  in  use.  Any  accmuidation  of  refuse  in  lai^ge,  exposed*  i»r 
covered  middens  should  be  prevented  by  a  regular  removal  of  all 
such  refuse  at  slioit  intervals.  That  the  rates  be  expended 
in  opening  out  courts  and  confined  places,  in  widening  narrow 
streets,  in  rounding  pi-otruding  comers,  or  in  erecting  covered 
markets,  and  co^^tly  public  buildings.  That  all  fluid  and  semi- 
fluid refuse,  liable  Xf>  deeom position,  be  at  once  removed  from  the 
site;  cessptvols  abolished;  sewers  and  drains  through  which  such 
refuse  will  flow  should  be  substituted;  streets  paved,  and  all 
lanes,  ptLssages,  yards  and  courts,  flagged,  or  otherwise  finiBhfd  fit» 
aa  to  admit  of  sweeping  or  washing;  ashes,  and  other  solid  refuse 
being  remo%'ed  at  short  intervals. 

The  sources  of  the  supply  of  water  to  the  Falmouth  district 
are  certain  springs  and  streams  at  Kegilliack  and  part  of  the 
CdOege  river.  The  reservoir  is  situated  at  an  elevation  of  1 7M  fet^t 
above  high-water  mark  of  spring  tides,  and  oalculatcnl  to  contain 
179,200  cubic  feet  of  water;  from  this  reservoir  a  9-iuch  main  is 
carried  to  the  market  strand,  a  distance  of  two  miles,  from  whence 
the  water  is  disseminated  throughout  tlie  to^-n.    The  cost  of  the 


148 


THE  CIVIL  ENGINEEH  AND  ARCHITECT'S  JOUKNAL. 


works  amounted  to  upwarda  of  12^000^.  The  water,  as  at  present 
ftupplieci,  ia  dull  and  turbid,  i^uirmff  filtration,  and  at  times  k 
tainted  by  the  rusting  of  the  pipes,  by  reason  of  the  want  of  a 
^uick  and  constant  draught  These  evils  the  company  will  fiiid 
it  advantageous  to  remedy  immediately.  The  gasworks  and 
alaughijer-housea  are  also  nuisances  demanding  the  powers  of  a 
local  act  to  remove.  A  new  cemetery  has  been  f^irmed  at 
Hangman -hill,  about  a  mile  from  the  borough^  which  it  ia  hoped 
will  abolish  the  dangerous  practice  of  intramural  interment  in 
Fahnouth, 

It  is  proposed  to  erect  public  bfiths  and  wash-houses  in 
Falmouth,  and  to  extend  the  boundarv  »jf  the  borough  so  as  to 
include  Budock,  Pen  den  n  is  Castle,  Flushing,  and  Little  Falmonth; 
a  portion  of  the  harbour  is  also  included,  but  it  is  not  intended  to 
interfere  with  the  jurisdiction  of  the  port  Tliis  boundary,  as 
proposed  for  the  purposes  of  the  Public  Health  Act,  contains 
only  a  portion  of  the  area  of  the  propoeed  extension  of  the  muni- 
cipal borough. 


STONEWARE  DRAIN-PIPES  WITH  WEDGEITLAR 

JOINTS, 

—  RovEREj  Patentee^  October  31,  1853* 
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mortar  space  shown  in  the  old  joint  in  fig.  L  Besidea  the  doable 
transverse  joint  of  the  saddlei  there  are  langitudinal  joints,  one 
of  which  is  iihown  at  A  B,  to  connect  the  lower  saddle  ynih  the 
upper  one,  the  length  of  joint  being  thus  three  timea  as  gre4k.t 
that  of  the  old  pipe;  and  as  there  is  no  allowance  made  fa 
cement  space^  unless  the  whole  of  the  saddle  be  imbedded 
concrete,  we  are  at  a  loss  to  know  how  the  escape  of  the  gawB 
to  be  preventefl. 

The  imprc)vod  wedgeular  joint  shown  at  fig.  3  ia  intended  to 
remedy  the  eviJ.4  of  Ixith  a  lateral  opening  and  vertical  depresnon. 
Instead  of  making  the  joint  rectangular,  Mr,  Rovere  has  seeitred 
the  right  to  substitute  an  oblique  joint,  which  prevents  the  ] 
bility  of  the  objectionable  vertical  crevice  taking  place,  i 
thereby  supports  the  inner  pipe  D,  and  prevents  effectually 
pressure  on  or  compression  of  the  cement  or  mortar  in  the  lo 
space  C,  which  is  thus  allowed  to  harden  at  the  same 
tlirougliout  the  circumference  of  the  Joint  To  prev 
escape  of  gas,  and  obtain  an  air-tight  jomt^  Mr.  Rovere  pr  ^ 
to  introduce  a  thin  coat  of  cement  or  creosote  between  thsl 
feces  of  the  wedgeuLu-  joint  A  B,  when  the  pipea  are  being  ^t  _ 
The  means  thus  afforded  of  supporting  the  inner  pipe  anafittiog^^ 
the  joint  permanently  while  the  cement  or  mortiir  remafnB  wet, 
enables  the  laying  to  be  etfected  in  much  less  time^  and  witlt 
certainty.  The  length  of  the  joint  remains  at  its  minimuzn,  «a 
in  the  case  of  the  old  joint,  fig.  I,  and  no  additional  pieces  loe 
required. 
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Tnts  invention  is  intended  to  remedy  the  defects  of  the  old 
joint  of  drain-pipes  in  use  up  ti>  the  pr&nent  time,  complained  of 
generally  in  consequence  of  the  atopiiagei^.  These  ai-e  found  to 
take  place  by  the  accumulation  of  the  more  solid  part  of  the 
refnse  at  the  joints.  In  the  old  pijjes,  there  are  two  causes  which 
create  accumulation  of  solid  matter:  either,  first,  a  lateral  of>eii- 
ing  of  the  lower  part  of  the  joiot,  by  whii^h  a  crevice  i«  formed, 
wherein  any  small  8olid  may  fasten,  ami  thus  becomes  the  nucleus 
for  an  accmuulation  of  solid  refuse;  or  secondly,  a  vertit^  settlo- 
nient  of  the  uppr  pipe  by  imdue  pressure  "on  the  cement  or 
mortar  uaetl  in  the  joint  In  order  to  render  the  difference  plain 
to  our  readers,  we  have  engi*ave«l  vertical  sections  of  the  old 
joint  at  present  in  use  at  iig.  1 ;  of  a  portion  of  Mr.  Jennings's 
patent  unprovementa  in  the  cenmection  to  drain-pipes  at  figi  2; 
and  the  pitentee's  improved  wedgeular  joint  at  hg  3.  The  old 
jointa,  including  Mr.  Jennings',  are  ?dl  rectangular,  that  ia  to  say, 
their  angles,  as  at  A  and  B,  %  )  are  all  right  angles.  The  con- 
aequenoe  being,  that  in  the  old  pipe  (tig.  1)  tlie  inner  pipe 
has  to  be  supported  by  the  cement  m  the  lower  cavity  C,  preeses 
on  the  same,  and  the  result  is,  the  depression  of  the  inner  pipe, 
uid  a  raised  shoulder  at  A,  which  acta  as  an  impediment  to  the 
direction  of  the  flow.  When  a  lateral  opening  takes  place,  a  ver- 
tical cavity  or  creviee  is  the  result  The  combination  of  a  lafceml 
opening  or  crevii^e  with  a  vertical  depression  of  the  inner  tulie 
must  be  the  means  of  choking  the  drain  in  a  verj^  short  time. 
Hr.  Jennings'  invention  d<>es  not  obviate  the  lateral  opening, 
which  mriy  be  double  In  the  case  of  his  Si^idle,  tis  he  has  a  doalfe 
[  joint  insu-ad  of  a  single  one,  but  remedies  llie  iKjasibility  of  a  ver- 
\  tical  depi'ejision  by  allowing  the  ends  of  the  pipes  to  rest  on  the 
•boulders  of  iin  inti^rmediate  saddle.  In  fact^  it  is  the  old  joint 
(iw  will  be  seen  by  a  reference  to  Iig.  2)  without  the  cement  or 


Tiij;  annexed  engraving  ia  a  view  of  an  improvement  in 
lating  the  dampers  of  ateam-boilera  by  the  pressure  of  tL 
This  invention  consists  in  causing  the  damper  in  th»j 
(or  if  a  blower  is  used,  the  dam^Hir  for  shutUng  off  the  m^i^ 
be  acted  on  by  the  pressure  of  the  steam,  ao  that  when  the  headj 
of  steam  in  the  boiler  has  attiiined  the  pressure  required,  '*^ 
damper  will  be  closed,  but  when  the  pressure  ia  less  than  tL 
say  \y^  one  pound  per  square  inch,  the  damper  will  be  opened. 

A,  is  a  base  of  cast-iron,  on  which  is  listened  by  meiins  of 
screw  bolts,  the  cylinder  B,  which  is  also  of  caat-iron.  C,  is  the 
pipe  learling  fi^m  the  boiler,  connected  with  the  cylinder  at  B. 
The  pipe  C,  is  bent  like  a  syj>hon,  to  prevent  the  steam  fmm 
coming  in  contact  with  the  diaphragm  E.  This  diaphragpi  nuij 
be  maile  of  vulauiised  india-rubber,  or  any  flexible  suoetance, 
having  considenible  strength  and  being  impervious  to  water.  ItJ 
is  made  cylindrical  in  form,  of  a  lengtS  sufficient  to  aUow  of 
pish>n  F/mLudng  through  any  diatanoe  required;  and  is  sn 
rounded  by  a  flancb  al>out  one  inch  wide,  which  answers 
double  purpose  of  holding  it  t^i)  its  place,  and  making  a  tighfl 
joint  between  the  flanch  of  the  cylinder,  and  the  top  of  the  plafe*  ] 
form  upon  which  the  cylinder  rests. 

The  bore  of  the  cylinder  must  be  as  much  greater  than  the 
pist<jn  aa  will  allow  the  diaphragm  to  expand  in  the  chamber  S^j 
The  piston  F,  fiOs  the  upper  part  of  the  cylinder  B,  looady,  \ 
has  a  hole  bored  nearly  thn>ugli  its  axis  from  the  top  to  r©o«„  , 
the  bar  G,    Tlie  l)ar  is  Bmaller  than  the  hole  in  whicli  it  8tatid%| 
to  allow  of  its  accommodating  it«clf  to  the  varj^iug  position  i'  " 
lever  H,  which  resta  on  the  top;  I,  is  a  ball  or  we^ht  i 
slide  to  and  fro  on  the  lever.    It  is  used  to  countert 
static  pressure  on  the  botttim  of  the  piston;  K,  is  a  rod  \ 
ing  the  lever  H,  with  the  crank  of  a  damper.    The  mach 
described  in  the  foregoing  being  put  in   connection   with" 
iHiiler  and  damper,  the  piston  wifl  be  acted  upt»n  by  the  prej 
of  the  stefon,  and  when  the  weight  of  the  ball  on  the  lever  \ 
little  more  than  counterbalanced,  the  lever  will  be  lifted, 
closing  the  damper;  of  course,  if  the  pressure  now  dimin» 
little^  the  weight  and  lever  will  deaoeud  and  open  the  damper. 
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THE  ST.  PANCRA8  AND  ST.  MART'S  (ISLINOTON)   EXTRAMURAL  CiatETERY. 
Meaim.  Barmkit  and  Bibgb,  ArckitecU, 


ii 


ME  if  Ii 


C»MB  tixoe  amce  we  illiiBtrated  the  chapels  erecting  in  the 
QCU  of  thii  by  &r  the  most  extenHive  parochial  undertaking 
at  heinff  carried  out  hj  the  joint  parishea  of  St  Pancraa 
9jul  St»  Maiy,  ^Jiiigton,  under  the  provisioD  of  the  New  Burial 
Act.  Our  present  engraving  represeuta  the  piinctpal  entrance 
fsracting  in  the  high  road  frum  London  to  Bamet  The  right- 
hft&d  houae  connjata  of  porter'a  lodge,  oMce,  and  waiting-rooms^ 
&C:,  on  the  groand'floc>r»  and  ahove  is  a  lai^ge  board-room,  with 
the  iieoeaMiry  offices  attached  thereto.  This  floor  is  connected 
with  the  ornamental  terrace  bejcnd,,  which  k  prop7»ed  to  be  UBed 
ioT  tnonnmental  tablets^  &c^  and  a  public  ]>romenade,  with 
fli;^'!         '      lie  steps  from  the  ground^  at  either  end 

lodge  is  not  erected^  but  Ls  designed  for  the  reeid^noe 
of  ine  omciating  clergyman,  or  the  registrar  and  overseer  of 
the  oemetery^  according  aa  the  Board  may  ultimately  decide. 
The  whole  extent  of  the  grounds  ia  eighty-eight  acres,  and  the 
various  works  under  the  direction  of  the  architects,  Messrs, 
Bamett  and  Birch,  ai*e  fast  progressing,  in  urder  tlrnt  lliey  may 
be  completed  by  the  latter  end  of  July  next,  the  time  appointed 
by  the  Bi^op  of  London  for  consecration. 


FTLTKATIOK  OF  WATER 

By  S.  TaoTiLAjr,  Hydraulic  Engineer. 

'^SE  steadyy  unmistaJteable  signs  of  the  approach  of  that  deadly 
aoourge^  the  Choleni,  render  it  the  paramount  duty  of  all  who  can 
in  a  'V     t  attention  to  preventives  and  curatives,  to  lay 

gu,  Liblio  eye,  that  at  least  the  opportunity  may  be 

giveu  v:r  tiie  »vuidanoe  of  auy  course  that  may  endlauger  the 
ptiblic  safety,  and  the  flnger-post  ei'ected  directing  to  wise 
meMares,  which,  we  conceive,  are  blessed  by  an  ovei^ruling  pro 
videnoe  to  the  lessening  of  the  £iital  influence  of  this  &uful 
viiiitation. 

The  most  prominent  sanitary  tffnU  fatuuM  of  the  present  day, 
nod  one  the  public  devotedly  foUow^  risking  health  and  almost 


life  in  its  pursuit,  is  tbat  of  a  promised  supply  of  pure  water  by 
the  various  metropolitan  e<jmpaniea,  on  whom  we  are  dependent 
for  this  invaluable  element  And  though  it  is  somewliat  sur- 
prising that  science  has  not  done  more  towards  removing  the 
apparent  impracticability  attendant  on  the  supply  of  pure  water, 
it  is  Mtill  more  a  matter  to  be  wonderetl  at  and  regretted  that  the 
public  has  not  yet  been  directed  to  the  best  mode  of  obtaining 
the  nearest  approximation  to  the  desired  reality.  In  the  TimH^ 
September  185 J,  ou  the  "Ijaws  of  Cholera,"  is  found  the  following 
important  paragraph: — "People  owe  it  to  themselves  and  the 
estfiblistimt^nta  over  which  they  have  control,  to  secure  an  ample 
supply  of  water  which  lias  been  filtered  chemically  as  well  as 
mei^iiuiically,  having  passed  through  charcoal  (animal  charcoal  is 
the  best),  as  well  as  through  porous  stone  or  gravel/*  We  think 
this  paragraph  agouti  moral  to  the  old  fable  of  "Hercules  and 
the  Wagoner,**  and  we  only  regret  that  a  more  detailed  deacrip^ 
tion  was  not  given  to  those  who  would  gladly  have  availed  them- 
selves of  it 

It  is  our  purpose^  in  the  first  place,  to  show,  that  although 
filtration  by  our  companieji  is  most  needful,  and  the  absence  of 
it  m<:>8t  repreheuaible,  yet  it  is  a  moral  imp^jssibility  to  render 
water^  by  their  prereni  system  of  filtration,  sufliciently  pure  for 
human  consumption j  this  therefore  necessarily  devolves  upon  the 
consumers  themselves. 

We  next  purpose  to  show,  however  good  in  themselves  any 
media  of  filtration  may  be,  yet>  if  improperly  ailapted  (aa  is 
almost  univerajdly  the  case  in  the  present  day),  all  such  embodi- 
ments commonly  cidled  filters  are  a  source  of  trouble,  expense, 
and  vexation  to  those  who  use  them;  and  that  if  a  proper  medium 
be  prt»perly  adapted,  a  filter  may  be  rendered  indestractible  by 
wear,  autonLitou  in  its  action,  and  free  from  any  luibility  to 
become  fouled  or  impregnated  by  the  ^ss  matters  which  it  is 
destined  to  sepamte  from  the  Liquid  to  TL>e  filtered;  and  it  should 
be  a  sine  qud  nan  that  all  apjiiaratus  for  filtration  should  be  i*ather 
repellants  of  sedimentaiy  matter  tlian  absc»rbenta  of  and  recen- 
tiicles  for  the  same.  We  wish  it  tf3  l»e  understood,  that  we  merely 
intend  to  lay  down  the  scientific  principles  upon  which  ail  filter- 
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tug  apparatus  ahould  be  constructed  and  adapted*  We  have 
ik»erte<i  that  it  is  a  moral  hnposaibility  for  the  companies  to 
filter  the  water  supply  of  Lc^ndon  sq  perfectly  aa  to  render  it  fit 
I'ur  human  consumption  by  the  aL^eucies  at  present  employed j 
aUid  we  will  venture  to  assert  still  further,  that  even  ii,  at  an 
euormona  outlay ,  the  filtration  were  rendered  perfect,  obstacles 
of  an  insui'niouuiable  character  present  themselves  to  the  purifi- 
uition  of  the  water  by  chemicid  agency,  so  as  to  deprive  it  of  its 
jHjiHont  ms  constituents,  and  to  render  it  really  piu*.  The  reasons, 
we  think,  will  l>e  obvious^  on  referring  to  the  ^tjitistics  of  one  of 
the  larger  companiea.  The  daily  supply  from  the  companys 
iiKiin  m  four  million  gidlona,  or  an  average  allowance  of  tweuty- 
tiv'C  ^allrfoti  t(j  eaeh  iuilivirluid.  Now,  if  we  anidyae  the  mode  of 
con3uuii>tiun  it  might  be  rendered  thus: — Water  useii  for  pnr- 
{KMsea  that  remler  it  neoeasary  it  should  be  iiltci*ed,  five  galloiii? 
per  diem;  watei'  needing  no  filtration,  five  i^allons  per  diem» 
This  ia  the  average  allcjwance  for  eJich  indiviilua!,  not  including 
that  used  for  manufacturing  purposes  or  trade.  Allowing  thia 
to  l»e  a  fair  average  quantity,  what  l>econied  of  the  extraordinary 
overplus  of  fifteen  ^Ulons'  per  heml  per  diem  ?  The  answer  is 
t^imply  thija,  that  it  is  wast'^h  Whilst  this  extrEK:>rdimiry  pro- 
j>ortion  is  run  to  w;i^e,  we  cannot  hold  the  coinpiuii«s  reH|ioneible 
lor  the  delivery  of  the  water  in  a  pristine  stjite.  Taking  a  pecu- 
Vkiary  view  of  the  question,  the  i3errect  filtration  of  four  milliona 
uf  gallons  per  diem  would  eutidl  an  outlay  of  eiglity  thousand 
|M:>uud»,  the  interest  of  which,  rental  of  gnjun<]|  staff  employed, 
with  neces-'tttry  repairs  and  cnutingeneiei*,  would  not  amount  to 
lens  than  five  thousand  poumls  i>er  annum.  Admitting  that  four- 
fifths  only  of  the  al>ove  water  supply  really  demands  filtration, 
we  have  a  needless  expenditure  of  siity-four  thousand  pounds; 
ur,  in  other  words,  the  sum  of  four  thousand  pounds  per  anmim 
wuuld  be  expended  in  pnxlucing  the  most  unsatisfactory  resrdts; 
and  we  conceive  that  the  Question  is  only  to  be  met  by  tne  public 
]u\>viding  far  their  'mi^lividual  estfiblishments  the  neceaaaiy  appa- 
ratus for  filtration,  adopting  such  meaaui-es  as  shEdl  ensure  an 
ample  supply  of  w*ater  in  a  state  of  puiity,  not  only  aa  a  beverage, 
but  idso  for  culinary  purjjoses. 

We  have  thus  endeavoured  to  show*  in  a  few  words  onrreAsons 
for  aupixising  that  the  ^vater  companies  will  not  consent  to  any 
kind  of  filtration  beyond  that  of  iwissing  the  water  thpjugh  betb 
of  gravel  or  other  loose  materials,  which  filtration  is  fiir  frH>m 
sufficient  Uy  purify  the  water  for  luunan  consumption,  sucli  filter- 
betU  allowing  fi'*;e  piussa^e  to  the  spawn  of  tlie  moUnsea  and 
/iM>r>hyte  tribes,  which  is  alone  sufficitiut  to  condemn  any  such 
medium.  The  various  meth'KU  now  employed  for  the  pmific/i- 
tiou  uf  water  may  bo  classed  iiniler  three  hejids — mcchanica!,  such 
as  stniiniug,  usuidly  tenuetl  filtering;  chemiad  metina  artilieially 
applied,  such  :is  antisej'tic  media,  of  which  animid  charc^ial  is  by 
fiir  the  most  etfective;  natnrid  chemical  means,  such  as  oxi"lation 
or  neutndisjitiou  by  the  ozone  of  the  atmosiihei-e,  or  by  peculijir 
ohemicd  combinations  oxidising  mid  precipitating  the  impurities. 
One  of  the  methuds  employed  fur  tlefecatmg  water  consists  of  an 
appanitu^  called  the  tnunder-pump.  This  jaunp,  riggetl  to  a 
considerable  height,  tlirows  do\\Ti  the  w^ater  to  l>e  purified  in  a 
complete  apray,  thus  bringing  its  jKirticJes  ijifinitesimally  in 
contact  with  the  oxygen  of  the  atmosphere.  Tlje  jn<xle  uf  purify- 
ing the  watj^r  of  the  Nile  by  precipitation  is  worth  notice,  A 
native  womim  provided  with  a  handful  of  mish-mash,  or  the  rind 
nf  a  |.>ecidiar  kuad  of  apricot,  violently  ii^ tales  the  water  in  a 
large  receptJicle,  when  a  pi-eeipitiite  is  "thmwn,  an*!  water,  before 
turbitl  an. I  unfit  for  use^  is  thus  rendered  ipiite  drinkable. 

It  is  evident,  that  any  j^rfect  method  of  purifying  water  sliould 
bo  rcudere-i  independent  of  all  njanipuktion,  mid  that  the  appa- 
ratus ujsed  must  be  seltWicting.  By  self-acting  we  mean  not  ior  a 
month  or  two,  but  wm.^tructed  on  such  principles  that  a  collectiMn 
of  obstructive  matter  shidl  be  impcissiljlc,  and  that  the  water  to 
bo  tiltereil  shall  not  become  chiu'geti  with  the  impurities  of  tlie 
pi'eoe<lin^  fiermeatiom 

It  needs  no  stretch  of  mental  exertifin  to  comprehend  the  fact 
that  the  most  perfect  me<lium  of  fiU^itiv^rl  may  be  rendered 
ust  less  by  .an  unskilful  a<lai)tation.  Leaving  for  the  present  any 
Jtiii     V  J I  the  merits  ol  the  various  meJimns  in  general  use, 

let  '  we  have  one  of  a  p>erfect  chfu-actor,  with  which  the 

juipMriTK'-i   i4'  the  water  c^u  iliramate,  jmd  in  itself  not 

CHpable  of  decomjMJsition;  n    is  then  the   only   thing 

likely  t^unterfere  with  itvS  t^nr- ii>f'  unilrhv:/  A  mnst  valuable 
melium  of  fiJtnition — we  speak  of  tln^  i  ii  itl  pon:>na  sUme — 
JuiS  sufi'ei'ed  much  from  this  very  «m&t*,  ou  iug  to  the  erroueoua 
adiiptition  of  the  material.    On  the  principle  of  ducm^ttm^  it  ia 


evident  that  if  the  medium  refuse  to  aheorb  the  imporitieB, 
must  remain  on  its  external  sui'face,  and  thus,  as  the  wat^r  in  iU 
pure  or  cleansed  state  finds  its  way  through  the  medium,  the 
detritus  separated  from  It  necessarily  becomes  an  obstruction  to 
subsequent  permeation,  rendering  ultimate  atoppnge,  how*eTer 
slow,  not  the  less  certain.  Now,  suppose  this  same  medium  on 
the  principle  of  tutcensmif  the  water  lisLng  to  find  its  level,  and 
permeating  through  tlie  medium,  leaves  the  gross  p|arti<3lfii 
behind.  The  more  dense  these  particles,  the  more  r&pidlv  do 
they  faO  from  the  surface  for  permeation  to  the  bottom  of  tlie 
reoept'tcle  in  which  it  may  be  placed;  and  thus  it  will  be  Me]|| 
that  the  very  law  necessitating  tlie  fiill  of  the  detritus  mtui 
creating  an  obstruction  on  the  descemion  principle,  assists  Uie 
natural  sepanition  of  the  water  from  the  detritus,  and  the  umiie- 
dLite  removal  of  all  obstruction  in  the  principle  of  ascengim, 
Wliere  it  is  a  matter  of  expediency  that  the  prvwipte  of  < 
shall  be  employed,  we  should  rather  choose  a  metlinm  of  filt 
tion  that  became  choked,  from  the  fiskct  of  its  refusing  to  i 
the  impuriticj!^,  than  a  medium  of  such  material  as  would  i 
the  impurities  to  enter  into  combination  with  its  particlos  _ 
the  first  place,  the  &ct  of  choking  indiciites  that  on  accomulatlcMr 
of  impurities  requires  removal;  this  can  be  readily  effected; 
while,  in  the  second,  the  water  may  be  rendered  doubly  impu 
and  in  some  cases  even  poisonous,  from  the  decomposition  oi  i 
gross  particlea  retaine<l.  As  an  illustration,  let  us  take  an  or 
nary  niter.  Impure  water  is  poured  into  the  upper  section; 
there  meets  with  what  might  be  called  scavenger  No.  1,  holdl  _ 
back  the  larger  or  grosser  particles.  Next,  a  stratum  of  a  lea 
penious  character  is  reached  by  the  water,  and  particles  of  ft 
second-sized  calibre  are  retained  by  scavenger  No.  2.  The 
infinitesimal  impmities  are  now  supposed  to  be  held  l>ack  by  a 
yet  more  dense  and  compact  medium,  performing  the  duty  of 
scavenger  No.  3.  We  have  now  to  deal  with  the  subtle  combina- 
tion of  impurities  held  in  solution,  and  here  the  case  is  met  by  a 
barricade  of  vegetable  carbon  occupying  nearly  the  whole  of  the 
space  illusively  supjx^sed  to  be  devoted  to  the  reservation  of  pure 
water.  As  exi)erienoe  has  shown  that  this  is  not  only  a  chemical, 
but  a  mechanical  strmner,  we  must,  in  honesty,  call  this  scavenger 
No.  4.  Now  comes  the  question,  how  do  these  four  scavengers 
dispose  of  the  impure  and  foul  material  they  have  thus  retained? 
Ex[>erience  sup]>lies  the  answer,  that  it  luis  bec^ime  more  or  leisa 
amalg?imated  %vith  tlieir  own  substance,  and  can  only  be  removed 
by  taking  the  whole  apart,  and  wiishing  the  several  layeni  of 
wdiicli  it  is  ctJmposetL  Artificial  petrous  stone  takes  ^'  ■  ™-'t- 
dence  over  h^ose  materiahi,  and  possesses  this  advantii  r 

can  never  aihnit  the  impurities  into  its  own  substance;  .*,...  .^^ 
a  silicate,  is  not  liable  to  decompivsition  or  decay:  but  with  thia 
material,  perfect  as  a  merlium  of  filtration,  we  have  an  instance 
illustmtive  of  the  condemnatory  efiecta  of  mal-atlaptioo;  for^ 
a4.lmittlng  thiit  the  impurities  cannot  pass  through  the 
have  we  not  the  impurities  on  the  stone  acting  as  obstructive 
thus  preventing  the  permeation  ?  whdst,  on  tlie  other  hand^ 
adaptcil  on  the  ascension  principle,  as  we  have  before  descnfa' 
neither  months  nor  years  uf  permeation  wiU  influence  the  ma 
rial  in  any  way  to  re* luce  its  thuly  yield.  And  more  forcibly 
still  is  tlie  value  of  this  principle  demonstratetl  by  the  fact,  that 
an  area  of  one  foot  superficifd,  yielding  but  one  humlred  gallons 
per  diem  on  the  principle  of  descensiouj  under  the  same  head  of 
water  has  been  known  to  yield  from  five  to  six  hundred  gallons 
j>er  diem,  on  the  principle  of  ascensiom  We  would  further 
remark  that  all  apparatus  designed  for  the  purification  of  ' 
shi.*u!d,  if  at  all  practicable,  be  immersed  in  the  tiink  or 
receptacle  from  whence  the  ordinary  supply  is  obtained,  in 
to  ensure  the  valuable  desiilerata  of  freshness  and  luw  temi 
ture — such  apparatus  also  filling  themselves,  yielding  a  far  J 
supply  of  water,  and  being  free  from  breidtiige. 

We  hofje  the  day  is  not  far  distant  when  filters  will  no  longer 
hold  the  anomalous  position  they  now  occupy;  but  cheapntsss  and 
perfection  being  combined,  it  will  be  a  matter  of  ease  as  weU  aa 
expediency  for  each  one  to  provide  for  his  own  establishmtBl  an 
ample  supply  of  pure  water. 


Supplif  of  CanTiei  Coal  Gm  in  the  City. — ^At  a  recent  me€ 
the  City  Commissioners  of  Sewers,  a  letter  from  the  Gre 
trai  Gas  Commny  was  read*  stating  their  wish  to  t?dce  i_^ 
future  time,  me  pavements  in  the  streets  of  the  City,  to  lay 

new  mains  for  supplying  Cannel  coal  gas  to  their  cunt 

Alter  some  diBcuasiou  the  matter  was  rererred  to  a  committee. 
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IN    THE   METROPOLIS. 
[ii  I>i9cn$9km  h&ld  at  the  Royal  Institute  of  BritUh  Archit^t*,] 

{Condadcd  from  pagt  209.) 

Mr.  Fowler  obeerved,  tliat  aJ though  there  eiisted  much  gre&iar 
ftCtivitT  auii  efficiency  in  house  nikl  street  dralnAge,  the  result 
was,  that  the  Thames  waa  rendered  a  much  greater  source  of 
umojance  and  pe^^tilenoe.  He  denied  that  the  sewage  matter 
was  sufficient! V  all  u  ted  to  be  inodenflive,  atAting  that  the  aewa^ 
being  lighter  than  the  main  body  of  the  water,  floated  upon  3i© 
surface,  aiui  w&b  deposited  at  ebb-tide  on  the  shores.  But 
Although  this  matter  was  offensive,  it  was  valuable  as  a  fertilising 
nt.  Various  schemes  had  been  proposed  for  re<x»vering  the 
_  nure,  but  had  not  succeeded  as  oommercial  speculatians.  Ho 
further  stated,  that  at  the  present  time  Mr.  Wiclesteed,  En^eer 
to  the  East  London  Waterworks,  is  engaged  in  a  very  large 
speculation  of  this  kind  at  Leicester.  Another  plan  proposed 
was,  to  convey  the  sewage  water  by  main  pipes  into  the  country, 
and  then  to  distribute  it  over  the  land*  With  respect  to  the 
views  of  the  government,  to  whom  the  decisi«>n  of  tne  question 
mn^  eventuflllj  come,  I^ord  Palmeri^ton  hail  decLired  that  they 
wi  >ald  consider  no  general  plan  f*}r  the  drainage  of  London  effec- 
tive which  did  not  provide  for  saving  the  river  from  pollutiou, 
and  at  the  same  time  preserving  the  products  of  the  sewage  for 
"lisiiig  the  country.  If  this  were  the  right  principle,  it  was 
ciQfl  that  the  sewage  should  be  carried  hy  the  eih^rtest  and 
easv  oounses  into  the  country  direet;  and  therefore  the 
I  f  the  plans  proposed,  suggesting  as  they  did  the  oon- 

L-  i  of  the  sewage  at  a  spot  some  distance  down  the  river, 

hail  a  tendency  to  obstruct  that  principle,  and  were  therefore 
uniulviBabK  Furthei*,  as  these  plans  are  proposed  tj  make  the 
Thames  the  receptacle  of  the  sewage,  lioth  of  the  principles  laid 
down  by  Lord  Palmerston  would  be  vioIate<i 

Mr.  MoREWooD,  representing  the  Great  Lfmdon  Drainage 
0>m|>any,  stated,  that  the  question  before  the  meeting  was  the 
^* outfall"  for  the  drainage  of  the  metropolis,  and  as  the  Board  of 
Icahh  pbiu  dispensed  with  all  the  pi-esent  arrangements,  and 
■equently  witn  the  necessity  for  an  outfall,  it  miglit  be  well  to 
ft  word  in  reference  to  their  plan,  as  mconimeuded  by  Mr. 
Eroy  to  the  Metropolitjiii  Commission  of  Sewers,  which  had 
''teen  ascertained  to  be  identicidly  the  same  as  that  whieh  the 
~  itary  Commission  adv<:icated  in  1848.  It  consisted  of  '4ii|md 
ibution  of  sewer  water,"  of  **pipe^«ewerB**  and  "pijie- 
as."  Liquid  flistribution  had  been  advocated  for  ten  years, 
4nd  was  specially  in  favour  in  Greek-atreet  in  1849,  and  yet  up 
to  this  time  there  wjis  not  one  instance  of  its  being  nse<l  in  any 
one  of  the  towns  vmder  the  Board  of  Health.  In  fact  he  dechyred 
it  to  be  entirely  f:dlacioiifl,  and  that  it  never  ontdd  be  cjirried  out 
pnjtitably.  As  to  pipe  aewers:  Sir  Christopher  Wren  built  a  8ewer 
2<)  inches  by  14  from  Cripplegate  to  Bridge  water-square  in  1691, 
and  in  1714  it  liad  to  be  taken  up  and  rebuilt  4  feet  by  2  feet. 
Mr.  Kelsey,  the  late  very  able  surveyor  to  the  City  Commission 
of  Sewers,*  stated,  **  it  is  not  in  the  least  improK'ible,  that  if  di*aina 
mid  aewers  are  so  wire-drawn  as  barely,  and  that  with  the  most 
Tinreroitting  attention  to  their  cleanline^  to  sutfiee  fur  tfie  onli- 
nsry  discharge  of  t!ie  foul  wat^^i-s  of  houses,  and  of  ordinary 
e^.Tv.-i-^  ..f  rain,  another  generation  will  not  pass  away  before 
modelling  of  such  matters  will  he  found  imperatively 

d .    I,  as  one  may  with  tolerable  certainty  predict,  that  if 

MfwerH  nhould  be  built  into  which  a  man  cannot  get  to  examine 
and  repair  as  time  shall  ^naw  them  away,  the  evil  day  must  and 
wiU  oome  when  the  whole  wOl  have  to  be  re-couatnicted.**  In 
referenoe  to  reducing  the  optional  sizes  of  house  drains  to  12  bv 
9  inclies,  he  said,  "with  what  advantage  or  detriment  time  wifl 
show,"  and  the  very  wonls  which  he  used  in  respect  to  stx>ppages 
and  fjulures  were  the  same  as  those  used  in  a  repjrt  from  the 
Board  of  Health  in  reference  to  Croydon.  In  cleaning  the 
obstructed  isewers,  however,  it  has  generally  been  found  that  the 
«t'>ppj*geft,  whether  in  4  or  6  inch  pipes,  have  occurreil  from  sub- 
stances which  ought  never  to  have  gamed  fwlmittanco  to  the 
sewers  at  all  From  Mr.  Sirapaou'a  evidence  in  lb4fx,  it  app^utd 
jit  the  Chelsea  Waterworks  C'>mpany  had  laid  tlownaquAntity 
f  earthenware  pijies,  wliich,  after  a  few  yeara,  had  a  dull  sound 
'vm  struck,  and  when  they  burst  might  be  crmnbletl  with  the 
od*  At  Croydon,  some  of  the  pipes  were  found  to  have  become 
ned,  iukI  there  vnia  moreover  the  Metropolitan  Commissioners* 
nport  of  foilores^  with  a  vast  number  of  illustrations.    The  Board 


of  Health  plan  of  liquid  distribution  of  sewer-water  of 
sewers  and  drains  was  therefore  entirely  inadmissable.  Ihe 
recognition  of  that  which  the  meti-opolis  requires — a  lower  out^ 
fall  3ian  the  Thames — was  to  be  found  in  a  pamphlet  in  1839, 
emanating  from  an  aj^hitect,  who,  after  showing  the  existing 
levels  in  Westminster,  states  that  it  is  quite  impossible  for  the 
Commissioners  of  Sewers  to  remedy  the  evils  csomplained  of 
They  had  for  years  past  endeavoured  to  palliate  the  mischief;  all 
the  sewers  in  Weatminater,  for  twelve  hours  out  of  tlie  twenty- 
four,  were  merelv  cesspools  or  reservoirs,  the  mouths  being  clo*Mf<l 
by  sluice  gates;  mdee<^  were  it  not  for  these  gates,  every  house 
in  Westminster,  even  those  in  Park-atreet  and  James-street, 
would  at  high  tides  be  inun<iated  with  the  filthiest  of  fl^xjcls.  In 
1846,  Mr.  Donald  son  gave  very  de<?ided  evidence  in  reference  to 
the  inefficiency  of  the  presi'nt  uutf;dl  into  the  Thames,  and  shnweil 
how  rea^lily  the  Westmioater  Commissioners  of  Sewers  were 
availing  themselves  of  the  temporary  lower  outfall  caused  by  the 
removid  of  old  L<:)ndon-bridge;  and  in  1847  Mr.  Wm.  Hosking,  in 
a  posti*cript  to  his  work,  strongly  wiimed  the  government  against 
further  clogging  the  se-wers  and  the  Thames,  "unless  the  refuse 
can  be  certainly  hurricMl  on  through  the  sewers,  and  in  a  diluted 
state  to  an  #edrre  01*//?///."  Tlii«  lower  "outfall/*  thu^  i^movni 
of  the  sewage,  Mr.  Morewood  oon.sidered,  could  alone  l*e  effecte*! 
by  the  drainage  plan  with  which  he  wjuh  connected,  commonly 
known  by  the  name  of  the  Great  London  DrainagCt  whi<;h  ci>n- 
eisted  of  two  tunnel  sewera  extending  on  each  side  of  the  Thames 
respectively,  from  Chelsea  an<l  Vauxnall  to  the  marshes  east  of 
London,  the  sewers  running  under  the  streets  and  roada,  as  the 
Strand,  Fleet^treet,  &c.,  to  be  made  by  timnelling,  and  to  be  laid 
with  an  artificial  or  additional  fall,  so  that  the  sewage  might  be 
passed  away  (nmi  the  metropolis  and  pumpeil  up  at  the  terminal 
works,  there  to  be  formed  into  a  dry  manure,  the  refuse  w;iter 
being  thro-wTi  on  the  top  of  the  tide.  He  at;tte<l  that  this  draiojige 
plan  had  been  prosecuted  in  the  session  of  1848,  when  it  had 
been  very  favourably  entertained  by  the  government,  but  it  wns 
most  unexpectedly  stopped  at  the  second  rea<ling  on  the  7th 
March,  1848.  In  1863,  the  proposed  works  and  estimates  hafi 
been  prove<:l  before  a  select  committee  of  the  House  of  Common t», 
and  tne  minutes  of  evidence  printed  by  the  House,  with  a  view 
to  future  legislation,  and  the  chainnan  of  the  committee  had 
statetl  to  the  House,  that  thet/  had  fnUy  approved  of  the  woiks 
proposed — ^viit.,  two  tunnel  sewera  to  deliver  the  refuse  below  the 
tct\4Ti.  In  reference  to  the  Metropolitaji  Connniasion  of  Sewers, 
Mr.  Morewooii  stated  that  their  own  report  t4>  parliament  in 
1851,  fully  identified  them  with  these  very  works;  the  tunrjel 
sewer  on  the  north  side  being  described  as  from  Chelsea  *'to  tho 
ptimping-station  on  the  river  Le^"  and  that  on  the  south  side  nm 
a  "system  of  aewers  between  a  point  near  the  top  of  Woolwich 
Reach  and  VuuxhaU^  the  main  line  and  branches  comprising 
npwTirds  of  thirteen  miles."  A  i^jwji-t  frttm  the  surveyors  of  the 
MeUx)politan  and  City  Commission  of  Sewers  entirely  approved 
of  the  line  of  those  sewers  as  proposed  by  the  Great  London 
Drainage  Company,  declaring,  in  reference  to  the  north  aide^  that 
it  was  in  some  res|>ecta  better  than  the  alteration  adopted  by  the 
Metr<»politan  Commission  (in  1851);  and  respecting  the  south 
side,  "the  general  levels  of  the  district,  as  well  as  the  levels  of 
the  inverts  of  its  sewers,  are  such  that  the  inteixjeptir^n  of  the 
sewage  can  be  effected  by  either  scheme."  Respecting  high-level 
sewers,  by  which  the  question  htu*  since  been  complictiteil,  they 
expressly  said,  "and  it  w<^>uld  in  our  opinion  be  found  necesflarv 
at  some  future  day  to  construct  upjier  lines  of  intercepting  aew^ers, ' 
The  point  of  diffei-enee  with  the  Commissionei's  was  the  guarantee 
of  a  contingent  interest  of  3  per  cent  fir  twenty-five  years:  and 
also,  the  Commissi  on  era,  not  naming  taken  into  their  cjilculatinn 
that  the  tunnel  sewers  were  never  intended  for  Richiin;»nfl  an*! 
Croydon:  that  evapomtion  amounted  t<j  32  inches  when  the  r.'un- 
fiill  was  27 inches;  that  absoqjtion  materially  reduce<^l  the  quantity 
of  rain  water  to  be  provided  for  by  tunnel  sewers;  and  that 
immense  storage  room  was  alreatiy  in  existence  for  storm  w«ter.»», 
which  would  pass  through  the  present  channels  into  the  Tlumies, 
■when  the  quantity  of  ctrdinary  sewage,  ten  or  twelve  million 
cubic  feet,  exceed^!  the  thirty-seven  millions  for  which  the  two 
tunnel  sewers  provided. 

Mr,  Q»  R  Burn  ELL,  in  reference  to  the  deodorising  f^f  sewage 
water,  alluded  to  the  works  which  had  been  cstrried  on  at  Cardi tF, 
and  said  that  Professor  Way  had  informed  him  thftt  thei'e  was  a 
great  dilferenoe  between  the  sewage  w^ater  of  large  and  small 
towns,  and  that  the  sewage  of  London,  when  it  hrui  wisse*! 
through  great  length  of  sewer,  and  arrived  near  the  outfall,  ha^l 
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lo«t  so  much  hj  evaporation  that  it  contained  very  little  indeed 
of  really  valuable  matter  available  for  agricultural  purposes. 
Seven  years  ago  he  had  vinited  the  works  near  Chelseti-  referre«i 
to  by  Sir,  Fowler,  and  although  they  had  been  highly  eulogised 
at  the  time,  he  found  tlmt  they  did  not  diatribnte  sewage  water 
at  all,  but  merely  the  water  from  a  canal, 

Mr.  FowLEB  explained  that  that  had  been  the  case  only  in  the 
commencement  of  their  operations,  the  main  was  afterwartls  bid 
into  the  wall.  Mr.  Bumell  had  been  niiainformed;  in  1852,  the 
comjmny  diatinbuted  a  great  r|iiantity  of  sewage  water. 

Mr,  BuRNELL  considered  the  general  question  to  be  purely  of 
an  engineering  nature,  and  that  the  Home  Secretary  waa  travel- 
ling out  of  his  path  in  deciding  that  an  uniform  syst-em  should 
prevail,  when  m  fact  nothing  wa8  clearly  known  upon  the 
subject;  and  scientitic  men  declai'^d  that  liie  sewage  of  amall 
towns  was  fit  to  be  profitably  used,  whilst  that  of  large  towiis 
waa  not. 

Mr.  Fowi*ER  believed  that  the  government  merely  asserted  a 
eeneiiU  principle,  which  did  not  involve  any  engineering  question. 
It  was  smiply  a  question  of  economy,  and  one  that  might  lie  pro- 
perly taken  up  by  the  govemmenl  They  had  not  gone  so  far  as 
to  dictate  any  jjai'tieular  modt*  of  carrying  out  their  principle. 
Mr.  Fowler  added,  that  the  discharge  from  the  King's  Scholars' 
Pond  sewer  had  been  found  to  possess  fertilising  qualities  in  a 
very  high  degree, 

Mr.  Hatwood  oheerved,  that  if  the  treatment  and  recovery  of 
the  sewage  could  be  made  to  pay  IS  or  6  per  cent,  small  manu- 
factories might  be  established  at  the  mouth  of  every  sewer.  If 
the  drainage  was  not  to  flow  into  the  Tlmmea,  intercepting  sewers 
were  neoeflnarv;  and  if,  though  flowing  into  the  Thames,  its 
reflux  waa  to  oe  prevented,  it  muat  be  carried  sufficiently  low 
down  to  prevent  its  returning  with  the  tide.  With  regard  to 
irrigation  with  sewage  waters,  he  had  no  doubt  of  its  advantages, 
but  questioned  whether  it  could  be  made  to  pay*  The  magnitude 
of  the  drsiinage  of  London  (amoumtingj  exclusive  of  rain,  to 
1 2,W0,i>00  cubic  feet  of  water  every  twenty-four  hours),  was  a 
serious  obstacle  to  any  purilying  scheme^  but  even  that  would  be 
suiTuounted  if  it  would  pay  6  per  cent  The  plan  of  intercepting 
sewers  had  no  pailiculai*  novelty;  its  supporters  considered  that 
the  chief  fault  in  the  plan  of  the  Great  London  Draimige  Com- 
pany was,  that  it  was  not  sufliciently  comprehensive,  and  did  not 
allow  for  the  extraordinary  influx  of  atorm-waters.  They  also 
objected  to  the  pumping  on  Mr.  Morewood's  phin,  pi'eferriDg 
drainage  by  the  natiu^l  force  of  gravitation  a^  a  cheaper  system, 
and  l^a  liable  to  accidental  inten-uption.  MeearB.  Bazalgette 
and  Haywood  proposed  to  discharge  the  sewage  at  Woolwich 
only  with  the  iir»t  two  or  three  hours  of  the  ebb-tide,  in  which 
case  none  of  it  would  return  so  high  as  the  point  at  which  it  was 
discharged.  The  sewage  wm  an  inflnitesimid  quautity  c<.>mj3ared 
with  the  water  of  the  river,  and  iar  leas  injurious  than  the  public 
imagine.  Four  minutjes  of  ebb-tide  at  London-bridge  would 
suffice  to  carry  down  all  the  real  fSaecal  matter  of  the  twenty-four 
hours,  if  collected,  and  much  of  the  effluvium  which  arose  at  low 
water  u*as  in  consequence  of  the  sewers  discharging  their  con  ten  ta 
uj)on  the  shore,  instead  of  l>eing  con vey ed  by  culverts  to  pjirts  below 
low-water  mark.  Mr.  Haywixxi  considered  50/){H}l.  would  be  well- 
6i>ent  in  deteimiuing  the  value  of  this  matter  when  i-elieved  of 
7()<-J  times  it*i  bulk  of  T^-ater.  All  the  illuj^tration  of  its  value  had 
been  drawn  from  places  where  its  dilution  was  not  one-third  or 
one-sixth  so  much  as  in  London,  In  Etiinburgh,  the  distribution 
of  the  highly-concentrated  matter  over  the  country  had  become  a 
fearful  nuisance,  but  it  had  been  argued » that  in  London  all  the 
smell  would  be  lost  in  two  minutes  and  a-half. 

Mr.  Austin  productjcl  a  drawing  of  his  propoeetl  plan  of 
Mwerage,'"^  which  consiste<i  of  a  large  tunnel  below  the  streets, 
26  feet  m  height  by  18  feet  in  width,  providing  at  the  .*<ame  time 
space  for  gas  and  water  pipes,  and  a  tramway  for  connecting  the 
oiiferent  Imes  of  railway.  He  also  produced  a  plan  of  drainage 
by  means  of  two  tunnels  under  the  ted  of  the  nver  ob  each  siifc, 
proposing  that  only  the  flood  or  rain  water  should  pass  directly 
into  the  Thames. 

Mr.  Garli>'0  read  an  extract  from  a  letter  written  by  himself 
in  1824,  in  which  he  proposed  intercepting  sewers,  thua  showing 
that  he  originated  that  idea  at  an  earuer  period  than  John 
Martin,  to  whom  it  is  generally  ascribed,  and  that  his  (Mr. 

•  The  imnatitioo  of  llr.  Autlii  b  in  mont  raroody  identical  witti  that  of  Mr.  Sobjk 
WtlUMta^  WWo  olilidiied  a  nuteat  fat  mb-vcli  nJjiimyi  lo  1821,  Init  u  his  iduee  were 
rather  crude  and  uxulJgestod  Uicj  &iled  Ut  obUiniitg  tie  atleiitkm  tbcr  deacrred,*'!]). 
C.K.  a  A«  JoarnaU 


Garlxng*B)  viewa  were  then  similar  to  tiiose  of  Mesaid.  \ 
and  Haywood 

Mr.  MoREWooD  observed,  that  a  veiy  similar  plan  had  been 
BQggnited  by  Mr  Dodd  fifty  years  ago.  He  stated  that  tbe 
Great  London  Drainage  Company  contemplated  the  formatioii  of 
high-level  aewera  in  addition  to  low-level  sewera,  a«  the  size  and 
pnpidation  of  London  increased,  and  that  their  plan  wm  fully 
adequate  to  provide  for  the  oniinary  rainfall  In  tbe  metropolis 

Alter  some  further  unimportant  didGmsioii  relative  to 
sewers,  the  (jueiition  was  brought  to  a  dose. 


THE  CANADA  WOBKS,  BlUKEXHEAD. 

Thu  land  on  which  the  Canada  Works  are  erecting  at  Bn 
head  is  of  an  irregular  form,  and  the  buildings  900  feet  loq 
36  feet  wide.    The  land  abuts  on  Wallasey  Pool,  near  the  tf 
Mr.  G.  Harriflon,  manager  of  the  engineering  deportmenll 
merly  a  reaident  in  Birkenhead),  arrived  a  year  ago  from  Ame 
to  initiate  and  conduct  these  works  for   Messrs.   Peto,    Bete 
Braasey,  and  Jackson.    The  progreas  of  the  works  has  been  mo 
rapid  in  every  way,  as  within  a  year  they  have  been  erected,  i 
two  engines  built  and  shippeci 

There  are  400  men  at  work  in  the  engineering  department,  and 
123  in  the  bridge-building  department,  and  the  latter  is  to  be 
considerably  inci-eased.  Of  what  are  technically  termed  "pita," 
or  places  where  enginea  are  builti  there  are  ten,  and  there  are 
five  passenger  and  five  goods  engines  in  course  of  eonstmctioQ* 
The  works  are  able  to  manufacture  forty  per  year.  The  railway 
will  refiuire  for  ita  own  usee  thia  rate  of  manuifacture  for  the  next 
seven  or  eight  years,  or  300  locomotives.  All  the  work,  except 
the  tubers  and  some  smaller  matters,  is  made  on  the  pz«mi9es; 
and  it  is  an  interesting  sight  to  sea  a  place  which  but  twelve 
months  ago  waa  a  piece  of  vraate  laml,  covered  with  buildings 
and  railways,  and  the  ground  strewed  in  all  directions  wiUi 
boilers,  tenders^  wheels,  engine-frames,  and  the  other  parts  of 
locomotives.  There  are  two  modes  for  shipment  of  the  en^^nes 
when  oomplete — one  by  water^  2C>  feet  deep,  at  the  back  of  the 
yard»  and  the  other  by  the  dock  railway,  which  runs  into  the 
wurkshojje. 

On  the  opposite  aide  of  the  yard  is  the  bridge  department^  for 
the  conirtruction  of  the  great  tubular  bridge  to  cross  the  St 
Lawrence,  which  is  similar  in  design  to  the  Britannia,  but 
immensely  larger.  It  is  making  in  a  shed  215  feet  long  by 
48  feet  wide,  and  one  span  of  155  feet  has  already  been  shippeal 
There  is  a  35-horae  power  high-pressure  engine  in  this  shed.  In 
this  department,  the  iron  is  delivered  by  radway,  and  the  plalet 
are  rolled,  punch ed^,  and  subjected  to  such  manipulations  as  will 
prepare  them  to  be  put  together  when  they  arrive  out  at  Canada. 
Tlie  parts  are  so  numbered  and  packed  that  when  they  arrive  out 
there  will  be  no  difficulty  in  riveting  them  together. 

The  first  engine  made  at  the  Canada  Works,  BLrkenhend,  wm 
aniyjected  to  a  trial  on  the  29th  of  May,  previous  to  shipment  for 
the  Great  Canadian  Railway.  Tlie  engine,  which  is  tbe  firat 
locomotive  engine  ma*:le  in  Birkenhead,  waa  built  as  No.  1,  and 
each  succesaive  engine  will  be  numbered  onward.  It  was  named 
after  Lady  Elgin,  Mr.  Williiun  Jackson,  M.P.,  christening  it 
The  secoml  will  be  caOed  the  Lord  Elgin,  and  both  will  be 
d^atched  by  the  steam-ehip  Ottawa, 

The  railway  is  between  the  naiTow  and  broad  gauges  in  wid 
—viz.,  5  ft  6  in.,  which  will  make  the  carriagt*s  more  commodio 
and  add  greatly  to  the  st^iadine8s  of  the  trains.     The  engine  L 
a  cylinder  15  inches  diameter,  and  20  inches  stroke^  with  drivin 
and  trailing  wheels,  the  latter  6  feet  diameter,  and  the  Iwulii 
wheels  3  fE  6  in.  diameter.     The  engine  is  tubidar,  haWng^ 
tubes,  eacli  1|  inch  diameter,  which  is  equal  to  872  feet  of  he 
»urfac4^.     In  the  fire-box  the  heating  sumce  is  equal  to  751 
ficial  feet;  making  a  total  of  950  superficial  feet  of  heating  aui 
The  American  unnciple  of  a  "spark-catcher"  luws  been  ado 
as  the  steam  will  be  generated  by  wood  fires,  which  throw  i 
up  the  chimneys,  and  which  require  to  be  intercepted,  so  j 
tt>  damage  or  set  fire  to  the  forests  through  which  the  eng__ 
travel.    This  engine  will  be  able  to  take  twenty-two  or  tweut 
three  carriages  forty  miles  an  hour.    The  princi|»ab  of  the  esta( 
lishment  celebrated  the  event  by  dining  together  at  the  Wo 
Hotel 


I3f  September  1849,  the  Erm  Fishing  aed  Industrial  Settle- 
ment was  comiueneed,  with  the  view  of  employing  the  boy»  of 
the  peaaantry  in  various  kbours,  and  of  imparting  to  them  a 
sound  education.  Boys  frc»m  ten  to  sixteen  yeara  of  age  are 
iutftructed  in  the  improved  m*>l^  of  deep-aea  tiahing,  the  manu- 
fe^,.^.  *'  *r^hing  nete  and  lines,  boat-building,  and  agrieulture. 
Tl  ^-jgt  is  peculiarly  jwlapted  for  theae  purpowa,  having 

**i.  ,.,  .,.,^cion8  harbours^  excellent  anchorages,  sheltered  frcjm 
dl  wiuda  iu  bad  weather;  a  port,  the  egress  and  ingress  to  which 
isuaaU^^iiiled  with  danger,  and  always  imder  the  lee  with  the 
pr^  sinils;  and  also  an  abunfLint  Hupply  of  fiah."    The 

^'  n  Blacksod  and  Broadhaven  is  also  an  advantajre 

wfi  »ther  places  do  not  possess. 

]  ty  ha*t  therefore  been  happy  in  its  selection  of  a  site 

for  their  eatabliahment,  which  h  rej>rWnted  in  the  annexed 
en|p^ving«..  The  main  body  of  the  building,  as  at  present 
existing,  is  of  a  T  form;  the  central  building  is  higher  than  the 
others,  and  has  a  belfry  on  the  roof  ridge,  and  an  open  poreh  in 
front  In  the  ground  plan,  A,  is  the  porch;  B,  school-room, 
m  foet  by  K)  feet;  C,  the  dormitories,  of  the  same  dimensions-  D 
is  the  dining-hall,  ahio  40  feet  by  2<3  feet;  E,  E,  are  the  open 
^mids;  F  and  G,  the  maater^s  rooms.  At  the  rear  of  these  build- 
mg8  is  a  rau^  of  offices,  consisting  of  a  working  shed  H;  kiti,-hen 
I;  iFullery  K;  lavatory  L;  and  cow-house  M,  The  two  portionH 
of  the  frt>nt  buildings  marked  N,  are  not  yet  in  existence,  but  wOl 
be  erected  im  soon  as  the  Societ/sfimtb  admit 

Hie  inatitntion  is  well  worthy  of  support,  and,  from  the  pi-ac- 
ti«»I  nature  of  its  endeavours,  is  likely  to  ameliorate  the  position 
of  the  Xriih  peasant  in  that  respect,  as  well  as  to  render  service 
iu  dirtCTWiod  rewela  on  that  portion  of  the  coast 
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WATEEFORD   AND   KILKENNY  RAILWAY. 
ENGiyiLEB's  Heport. 
From  an  examination  of  the  works  throughout  the  line  during 
the  pa5t  week,  I  am  enabled  to  submit  the  following  report  for 
your  information.     In   my  kst   half-yearly  report,  dated  21st 
November  1653,  I  anticipated  tliat  the  Waterfonl  end  of  the  line 
(which  is  being  constructed  by  the  Waterford  and  Limerick 
Bailway   Company),  would  have  been   completed  early  in  the 
present  year,  but  I  am  sorry  to  say  that,  owing  to  a  very  re<luced 
rate  of  progress  in  the  works  taking  place  shortly  after  the  date 
of  my  rep*>rt,  aa  well  as  from  the  unexjjeeted  difficulties  which 
ensued  by  the  sinking  of  the  embankment  through  the  marshy 
lands,  my  expectations  were  not  realised,  and  3ie  line  is  yet 
incompleted.    During  the  past  fortnight,  however,  Mr.  Daz^gan^ 
the  eminent  contractor,  has  emploved  a  very  large  number  of 
ad«litional  workmen  on  this  part  of  ihe  line,  and  it  is  evident  that 
the  greatest  exertions  are  now  being  made  so  as  to  complete  the 
worka  and  station  within  the  shortest  possible  time.    On  a  great 
length  of  the  line  nearest  Waterford,  the  Limurit-k  Company  has 
commenced  the  laying  of  the  permanent  way  of  their  line,  ami  as 
the  permanent  way  of  the  Kilkenny  line  is  to  be  executed  by 
your  Company,  it  is  necessary  that  immediate  step  should  be 
taken  for  carrying  on   the  same  contemporaneously   with   the 
works  of  the  Limerick  Company;  otherwise  that  Company  will 
be  in  a  position  to  complete  their  line  into  Waterford  before  you. 
Judging  from  the  present  acti%4ty  in  the  works,  with  long  daj^ 
and  summer  weather^  I  have  no  doubt  that  the  Waterfonl  end 
may  be  oompieteti  by  the  first  week  in  July  next     On  Saturday 
last,  I  very  carefully  examined  the  timber  superstructure  of  the 
Nore  viaduct,  accompanied  bv  your  resident  engineer.    On  com- 
jMU-ing  the  levels  ol*  this  wort,  as  recently  taken  by  Mr.  Atkin- 
son, with  thi:»8e  previously  observed  by  liim  from  time  to  time, 
I  find  that  the  rate  of  deflection  in  t!ie  cur\'ature  of  the  hittioe 
framing  has  not  increased  during  the  past  year;  and  therefore 
for  your  guidance,  I  may  remark,  that,  if  the  same  rate  of  deflec- 
tion should  continue  tis  it  has  done  during  the  paat  three  years, 
it  would  occupy  a  further  period  of  seven  years  fixwn  this  time 
before  the  framing  would  arrive  at  a  horizontal  line,  and  conse- 
quently there  is  now  no  cause  whatever  for  supposing  the  viaduct 
to  be  in  danger.     The  original  defect  in  the  cunstruction  of  tikis 
superstructure  by  not  trenailing  the  lattices  together,  causes  con- 
siderable vibration  Uiroughout  the  work  on  the  passing  of  the 
trains  over  it,  which  motion  necessarily  tend^  to  oom press  the 
joints  of  the  lattices  where  they  pass  thnjugh  the  horissontal 
beams,  and  hence  the  case  of  a  alight  deflectiun  in  the  structure 
constantly  going  on.     In  m}'  report  to  your  board  on  the  25th 
Febniaty  lt^2, 1  pointefl  out  this  defect  in  the  work,  and  it  waa 
afterwarda  explained  to  Cantidn  Moorsom,  who  considered  it  waa 
tfien   too   late  to  insert  the  trenails,   more   particularly  as  he 
expected  at  the  time  tliat  the  structure  was  then  near  a  point  of 
rest.     I  am  of  opinion  that  such  an  aiiditional  mode  of  fastenings 
t«3  the  lattice  juid  honT^tintjJ  timbers  would  prevent  a  great  deal 
of  the  present  vibration  in  the  structure,  the  parallelism  of  the 
honztjutal   beams  would  be  maintained,  and  the  whole  of   the 
framing  would  be  thereby  made  a  perfect  smd  eomijleto  truss, 
and  I  teel  persuaded  that  the  rate  of  defection  woula  be  gresttJy 
reduced.     The  cost  of  the  tremdb   I  estimate   at  about   lOot. 
Beyond  the  insertion  of  these  iastenings  I  do  not  think  it  would 
be  advisable  at  present  to  incur  any  other  impctrtant  expenditure 
on  the  work,  for  the  structure  cannot  be  considered  otherwise 
than  seeui'e  for  seven  years  to  oome,  at  least,  and  it  is  very  pro- 
liable  before  that  time  a  great  deal  of  the  timlier  in  the  framing 
will  retpiire  to  be  renewetl,  so  that  I  oonsider  it  would  be  advis- 
able not  to  incur  any  lat^ge  outlay  on  the  present  viaduct^  but 
heii^after  to  substitute  a  eubatanti^  as  weO  as  durable  structure; 
more  particularly  when  it  is  considered  that  it  would  re<|uire  a 
large  sum  of  money  to  make  the  preyieut  work  permanent.     On 
the  13th  inst  the  oontractoi's,  Meaai's.  Ellis  and  Husler,  delivered 
up  the  m.'dutenanoe  of  their  coDtnict  8^>  thnt  now  the  works  of 
the  entire  iiue  are  being  maintained  by  the  CV*mj>any's  workmen, 
and  under  tlie  superintendence  of  your  resident  engineer.     The 
permanent  way  is   maintained   in   go^xl   and   efficieat   working 
order.     The  roof  of  the  passenger  shed  at  Kilkenny  has  been 
recently  painted,  and   the   platfonn   of  the  station   thoroughly 
repaired.     The  working  gear  of  the  four  locomotive  engines  tliat 
were  bst  delivered  have  recently  undergone  a  thorough  over- 
hauling and  repair,  so  that  the  engines  are  in  excellent  oanditium 
May  3U/,  1654  Charles  Nixon,  C.E. 
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SY3TEM  OF  DRAINAGE  PURSUED   IN 
THE    JtlETHOPOLIS. 

Report  tn  Fimsrunt  Palmemtonj  upon  the  St/Mtem  of  Drainage 
Furatied  in  the  Metrapttll^i.  By  RicffARD  JiiDB,  Chainnao  of 
the  Metrupolitan  Commission  of  Sewera. 

My  Lord— Having  receiveil  your  LonJsliiiys  iastrnctions  to 
furxiish  y<m  -with  my  obiervationa  with  reference  to  the  Reporta 
from  Rogby,  Saadgate,  Tott4*nliam,  St.  Thoniaa'a  Exeter,  and 
Baniani  Oa«tle»— copies  of  which  were  transmitted*  by  your 
Lordship's  directions,  to  the  Metropolitan  Conxiuissiouei's  of 
Sewere,  on  the  8th  and  26th  of  November  last; — ^aLao,  with 
reference  t»j  Mr.  Fitzroy'a  letter  on  the  iHth  uU.,  conveying  your 
Laniship'a  opinion  that  the  system  rec*jmmendeil  by  the  Bo^ird 
of  Heal  tn  is  that  which  ought  to  be  adopts  I,  as  combining  the 
greatest  degree  of  efficiency  with  the  gi^^aateat  degree  of  eot^momy, 
and  tnuwmittLng  a  copy  of  a  letter  from  Mr.  F-  O.  Wartl; — 
&lid  generally,  with  reference  to  the  redj^ective  merits  of  the  two 
systems; — 

I  bag,  in  the  fin^t  place,  to  appriise  your  LonlBhip  that,  by 
order  of  the  Commissioners,  their  Engineer  Mr.  Bazalgette, 
visited  the  five  towns  above  referred  to,  and  in  hk  Report*  are 
embodied  the  results  of  his  observations  with  regard  to  the 
nature  and  eiqiense  uf  the  works  there  execiit43d;  those  results 
being  such  as  to  qualify  the  coBclusions  which  might,  without 
explanation^  be  drawn  from  the  Reports  of  the  Ljcril  Boards  of 
the  places  named.  Frujii  his  Report  the  following  facte  may  be 
eollected:  that  in  each  of  the  five  t'^wns  there  is  a  double  system 
of  sewers, — 1,  a  set  of  old  brick  sewers  originally  constructed  for 
surface  drainage,  and  now  maintaineii  for  that  purpose  out  of  the 
public  rates;  2,  a  set  of  newly-constructed  pipe  sewers,  chiefly  or 
exclusively  for  the  reception  and  liischarge  of  house-drainage. 
Tlie  entire  sewerage  of  the  town  comprehends  both  sets  of  sewers; 
and  its  cost  is  reafly  the  cost  of  both,  and  not  the  cost  of  the  new 
pipes  merely,  as  a  person  deriving  his  sole  information  from  the 
Reports  sent  to  your  Lordship  might  possibly  suppose.  I  may 
here  remark,  that  a  like  ob.nervation  applies  to  several  otlier 
places  drained  under  the  sripenision  of  the  General  Boai'd  of 
Health,  wiiere  pre-existing  brick  sewers  are  still  maiutiiined,  and 
naed  as  a  poit  of  the  system  of  sewerage;  whilst  the  Reixirta, 
holding  up  the  drainage  works  in  those  places  as  models  of 
cheapness,  make  mention  only  of  the  new  works. 

At  St.  Thomas's,  Exeter,  as  respects  a  considerable  part  of 
the  town,  the  average  cost  per  house  of  imtting  in  house  drains, 
Ac^  would  apjiear,  on  the  face  of  the  Rejx>rt  trom  that  place,  to 
be  exceedingly  low.  This  apparently  low  average  is  obtnint^d  by 
dividing  the  entire  cost  of  all  the  houw  drains  amongst  the 
houses,  whether  draine<i  or  undrain&L  Mr«  Bazalgette  estimates 
the  proportion  of  the  undrained  houses  at  about  half  the  entire 
number. 

It  further  appears  from  Mr.  B^zfdgettc's  Report,  that  the  cost 
of  executing  works  of  the  a:une  charticter  is  neceAsarily  greater 
in  London  man  in  the  five  towns  refen'ed  to.  This  arises  from 
two  causes: — First,  all  kimU  of  workmanship  are  dearer  in  Lon- 
don than  in  country  towns.  This  observation  cannot  apply  to 
TottenlL'im,  but  it  applies  U*  the  other  places.  Secondly,  and 
chiefly, — in  London  there  are  several  heavy  items  of  expense, 
which  either  do  not  occur  at  all,  or  occur  in  a  very  slight  aegree 
in  country  t^jwns.  In  London,  sewers,  whether  of  pipes  or  of 
l>nck,  must  generally  Ije  laid  at  a  much  gr-eater  depth;  the 
trenches  csirefuUy  fenced,  watched,  and  lighte<l;  the  large  and 
weighty  and  closely  packed  houses  shored  up;  gas  and  water- 
pipes  protected  and  made  good;  and  costly  twivements  removed 
jMid  restored.  These,  and  like  matters,  add  very  materially  to 
the  expense  of  making  sewers  in  London ;  and  the  amount  is  but 
little  affected  by  the  nature  of  the  structure. 

It  la  im{)ortant  to  observe,  that  the  cost  of  sewering  a  town  is 
not  simply  in  the  ratio  of  its  size.  Thus,  the  sewerage  of  a  town 
of  l(><>^CKi(»  inhabitants  will  cost  more  than  that  of  ten  towns  of 
10,0(Ki  inhabitants  each,  because  the  accumulated  sewage  of  the 
higher  parts  must  be  conveyed  through  the  lower  parts,  demand- 
ing an  eulat*gement  of  the  sewers  of  tbe  latter,  beyond  their  own 
anecinl  retpiirements.  I  will  here  give  the  iKJpulation  of  tlie  five 
places  particularly  in  questiou; — 

Tottenham ll/MK) 

Rugby    ,, „ ,,..*, 8,IXK) 
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St,  Thomas's,  Exeter,  excluding  Exwick,  )       ^  ^^ 
whose  drainage  is  entirely  distinct  *..  )  * 

Barnard  Caatle.. 4,(KX) 

Sandgate,  besides  a  fluctuating  popular  1 

tion  of  uncertain  amount,  lesorting  to  V       I«400 
the  village  in  the  bathing  season  ; 

Total  .»...     30,300 

As  to  the  alleged  efficiency  of  the  works:  from  Mr,  Bacal* 
getters  Report  it  appears  that  in  none  of  the  ^ve  towns  tuimod 
have  the  works  of  private  drainage  been  commenced  m^^re  th^ffl 
two  years  ajid  a  half;  in  some  they  have  been  comme  *i 

more  reoentiy;  and  in  none  are  they  yet  complete.     Id  ^t 

sufficient  time  elapr^ed  to  give  the  s^^item  a  full  trial,  lu  (^mx 
out  of  the  five  towns  there  have  been  Mlures;  at  Sandgate  to  s 
considerable  extent 

Adverting  now  to  Mr.  Ward's  letter,  of  which  I  append  a  ooipy 
for  the  convenience  of  reference,*  the  general  assertions  it 
tains  require  to  be  dissected;  and  then  they  will  tie  foi: 
represent  anything  but  the  accurate  state  of  the  case.  1  r^iL.-ui 
have  occasion  t^  y  notice  some  of  them  presently.  But  I  will  comt 
at  once  to  wliat  I  conceive  to  be  the  main  question  betwc>eu  the 
Commissioners  of  Sewers  ajid  the  Board  of  Health. 

In  a  vast  city  like  London,  the  greatest  difficult^r  with 
a  bixly  cluvrged  with  its  drainage  ^ve  to  grapple  is  its  ( 
drainage,  as  contra-ilistinguished  from  its  houB&<drainageL 
without  asserting  that  the  Board  of  Health  leave  sur&oe 
age  wholly  out  of  their  consideration,  I  still  venture  to  say, 
they  devote  their  chief  attention  to  house-drainage;  and  not 
unnaturally,  seeing  that  they  have  to  deal  mostlv  with  small 
provincial  towns,  where  surface-drainage  does  not  nold  the  saids 
relative  lmi>t>rtance  as  in  and  about  Loutlon. 

In  a  small  country  town,  not   already  pro\aded  with  surfoos 
drains,  you  may  often,  witli  comparative  safety,  allow  the  aua 
to  a  great  extent  to  flow  over  the  surfiace  of  the  streets,  or  along 
the  open  side  channels,  till  it  reaches  the  nearest  ditch  or  brook, 
especially  where,  as  is  frequently  the  case,  there  are  no  bftseiBKliti 
to  tiie  houses.     In  Lfudon,  the  whole  of  the  surface  drainagis  ti^ 
or  ought  to  be,  carried  to  its  ultimate  destination  ir*  '•..^'^•^-? 
channels  under  ground >  which  musst  be  deep  on  aoc*ji: 
basements,  and  for  otlier  reasons.    To  show  approxii 
relative  quantities  of  house  and  of  axirface  drainage  w  t 
to  be  provided  for,  I  muat  trouble  your  Lonlship  w 
figuii?s.    The  qtiantity  of  house  sewage  in  London  may  \ye  esti- 
matCil  by  the  quantity  of  water  supplied  to  the  houses.     This 
should  be,  though  in  ])oint  of  feet  it  is  not  nearly  so  much,  at 
the  rate  of  5  cubic  feet,  or  about  31  gallons,  per  head  per  fb^-ui, 
so  that,  looking  forward  to  a  considerable  increase  of  |'  i, 

i  e.  allowing  for  a  prospective  population  of  3,0C>0,(  )■  u 

S'lequate  water  supply,  provision  snould  be  made  for  1  »,iMMj;,*ou 
of  cubic  feet  per  diem;  but  as  the  flow  of  house  sewage  during 
about  six  hours  of  every  day  is  double  its  gt>uerul  avera^  ths 
provision  of  house  drainage  sewers  should  ne  equivalent  to  m 
equable  daily  discharge  of  30,000,000  of  cubic  feet 

The  amount  of  surfiioe  di-ainage  is  measui-cd  by  the  quantity 
of  rain  which  fells.  Whatever  may  be  the  case  in  small  oountiy 
towns,  in  London  it  will  not  answer  to  provide  sewen  wT 
mei-ely  onluiary  niin-falls,  not  exceeding  at  any  timea-nimrter  of 
an  inch  per  diem:  provision  at  the  rate  of  two  and  a-1  ? 

per  diem  must  be  nuwle  for  storms.     This  rate  will  l  '^ 

entire  metr* ip 4itiiii  area  of  1 1 4  square  miles,  un- ] <  r  t  i  i  j  1 1 ;  i -  ; n> 
tion  of  the  Commissionera,  6<j2,(XHJ,OOU  of  cubie  i'-^  i  i-ii  .iJtruj, 
the  quantity  for  whidi  surface  draiuBge  sewers  ought  to  be 
provided. 

The  re<^uirement,  then^  for  house  sewage  is  to  that  f  "  ^ 

water  as  :iO,tRM^OOO  to  662,000,000,  or  as  1  to  22; 
Bi^ari.!  of  Health  pay  great  attention,  and  very  [inu  I 

part  in   23,   they  appear  to  nnder-estimate  the  imi  t 

making  due  provision  for  the  22  other  parts. 

The  nio<ie  of  conveying  this  entire  mass  of  sewage,  amounting 
to  092,(KK),(M)O  of  cubic  feet,  into  the  Thames,  it'^  ..^....  .♦  ..^^.y^ 
tacle,  claims  considenition  in  the  next  place.     E\  'h 

has  houses  on  each  side  of  it,  would  require,  ac^  ..^..^  >^  Me 
Board  of  Heidth  system,  three  sewers  at  least,  one  running  Qndir 
tlie  road  to  receive  its  sm'fece  drainage,  and  also  to  serve  as  an 
outfall  of  the  entire  drainage  of  all  sorts  of  the  districts  higlMt 
up,  and  two  other  sewers,  one  on  each  aide,  behiud  the  houses* 

Scu  J(fu.ritai  (ink  p,  12&. 
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These  two  Utter  eewers  receive  firom  behind,  the  drainagB  of 
the  indivirlnal  houses,  and  also,  I  aasiime^  tha  rain  which  falls 
in  their  rear;  they  are  of  pipes  oommeDdng  with  the  ttize  of 
6-inch  diiixiieter,  and  gradually  enlarging  to  d-inch  and  i  2-inch, 
&0.,  according  to  the  length  they  run;  but  I  preatime  they  would 
not  be  "  T  '  >  nin  for  any  great  continuous  length;  at  each 
oonvetj  nj^i,  I  take  for  granted,  they  would  be  brought 

iji-ut  LiM'  iiL/ht  or  the  left,  and  coanecteLl  vnth  the  centnd 
under  the  roa<l.  This  central  sewer,  before  it  baa  tra- 
auy  considerable  length  of  the  five  milea  between  the 
watei^!died  on  the  margin  of  the  btisin  of  the  Thames  and  thiit 
fiver,  would  receive  such  accesaiouB  of  sewage  and  water  from 
the  Above  mentioned  sewers  on  each  siile,  a^*  wt?ll  m  from  the 
road  itself,  that  it  would  soon  greatly  exceed,  in  magnitude  and 
importance^  the  side  house  sewera;  of  course  its  size  would  vary 
CODsderablVi  being  small  near  the  water-shed  line  &nd  large  at 
its  outlet  into  the  Thames;  but  ita  mean  capacity^  or  rather 
discharging  power,  would  I'equire  to  be  about  sutty  times  that  of 
Qftch  of  the  pipe  house  sewers  behind  the  houses.  Its  size,  at  no 
Ttry  great  distance  from  the  water-shed  line,  must  exceed  the 
Capability  of  pipes,  ami,  consequently,  it  must  thenceforward  be 
made  of  brick,  and  it  is  necessarily  jjiaced  under  the  road,  where 
expense  of  every  kind  attends  its  construction;  it  therefore  con- 
stitutes not  only  the  most  important,  but  the  most  costly  part  of 
Ihe  entire  systan  of  sewerage. 

In  spite  of  all  the  considerations  hero  pointed  out,  the 
adPQcates  of  the  Board  of  Health  system  either  entirely  overlook 
or  make  light  t»f  this  moat  important  sewer.  It  may,  perhavjs, 
be  overlooked  or  made  light  of  in  small  oountry  towns,  in  London 
It  must  not 

I  have  spoken  of  its  relative  capacity  in  oomparison  with  the 
rear  sewers;  its  average  abwilute  cajiacity,  I  am  not  in  a  position 
to  state;  that  must  dejiend  chiefly  on  the  breiuUh  of  tlie  area 
which  it  draixLft.  Assuming,  for  the  moment,  that  all  the  Lon- 
don sewers  could  at  all  times  be  rendered  "self-cleansing" 
and  sdlf-repairing,  so  as  to  render  it  unneoeasaiy  for  men 
ever  to  enter  th<^ni,  then  the  question  of  size  becomes  simply  an 
hnlraii^'  '  lu 

Vie%\  dating  sewers  merely  in  this  aspect,  it  would 

appear  tn  u,  imtil  lately,  in  determining  their  sizes,  hydraulic 
science  had  been  exercised  either  not  at  all,  or  verv  ecaiitily. 
8«jme  of  tiiem  are,  beyond  a  question,  unnecessarily  lai*ge;  still 
more  of  them  are  too  atoall;  the  couseaueuce  of  which  latter 
-  is,  that  basements  are  flixuled,  and  property  destroyed,  to 
■  hurge  amount  annually.  S:ime  of  such  sewers,  therefore, 
\  they  cannot  be  relieved,  will  have  to  be  re-o>ustructed  of  a 
larger  size.  In  moat  crises,  however,  this  necesiiity  will  be 
avoi^ic!  bv  the  o^mstruction  of  the  Great  Intercepting  Sewers, 
-^-  i^^Tied  by  the  Engineers  of  the  Commi>«sii,>n»  whicli, 

the  prosent  drainage  area  on  each  aide  of  the  river 

into  s+^piknite  js^mes,  i^ill  in  eifect  create  so  nmuv  distiuct  and 
parallel  water-shed  linea,  in  lieu  of  tlie  present  single  line,  and 
will  on  tho«e  lines  intercept  the  existing  sewers,  relieWug  the 
lower  parts  of  them  which  are  n*.>w  gorged  by  the  exceiisive 
quantity  of  sewage  flowing  fripui  the  higher  parU.  In  an  econo- 
mical |x)int  ijf  view,  this  oollaterfd  bt?nelit  ought  not  to  be  over- 
looke<l,  in  cun^idering  the  advantages  to  tie  derivetl  fr<:>m  the 
fxiienditure  of  the  3,tH)0,<XK)^.  which  the  main  dniinage  wurka 
will  oist. 

Of  Utc,  in  hiying  down  new  sewera,  hydraulic  science  has 
been  rigor*>iisly  anulii^l  with  a  vlt'w  to  prevent  either  a  defect 
or  an  exojss  in  1^  And  here,  my  Lord,  I  feel  bc»uiid  to 

obB*  rv^.,  t!i:it  tilt- <  ^ 'Uera  hrivc  not  accepted  the  hyiiniulic 

ti'  'i  are  iiuder^t^3od   to  be  jKJ  opted    Liy   the   Boaiil  of 

n  -tt  tibWs  Unng  in  a  large  meaaure  at  variance  watli 

the  r^ulU  buth  of  science  and  exixirieuce,  English  as  well  sua 
tV-rfiHrj^^nta!,  and  l>eing  such  as,  il*  adopted  for  London,  would 
eii^  St  serious  conseauenoea  to  the  health  and  property 

of  tints,  by  giving  nse  to  the  construction  of  sewera  too 

•Hi  A'er  the  purposes  intemied. 

i  is  an  ulterior  consideration  which  hm  oompelletl  or 

lb  ' '  '  iiiers,  in  a  v^ery  large  number  of  instances, 

IT)'  make    the    sewers  lai*ger  than    purely 

h}  i ;  I  n  would  require;  and  that  is  the  necessity 

or  :i'  1  >  i  ug  a  man  t<3  enter  them,  for  the  purpose  t^f 

cle;i  1 1  i  .>.s^  I>oth  thera  and  the  house  drains.  The  Board 

of   U  .  I'ms,  I  belie v'e   without  any  qualification,   this 

oec»;<^:T;  _  ^  i vantage.  The  necessity  must  be  patent  in  one 
Urge  daa  Qi  cases,  namely,  whei^e  the  sewei^s,  of  whatever  con- 


struction or  material,  must  inevUabiy,  from  their  position,  become 
more  or  less  "Sewers  of  Deposit"  This  happens  with  reference 
to  the  lower  ]:'>arta  of  all,  or  very  nearly  all,  the  sewers  of  London, 
the  mouths  of  which  are  now  cloaetr  for  about  eight  houm  of 
every  tide,  or  ab<:>ut  two-thiixls  of  the  entire  day.  The  de{>tha  at 
whicli  they  must  be  kept  enable  them  to  discharge  into  the  river 
only  at  low  water;  the  rest  of  the  time  they  are  closal  up,  and 
therefore  stagnant  for  a  ectnaiderable  length  from  the  river. 
During  the  i>eriod8  of  stagnation,  deposits  imavoidably  form  and 
accumulate,  which  can  only  be  removed  by  manual  labour: 
flushing  would  nut  effect  it.  Now  the  accumulation  of  deposit, 
under  such  circumstances,  has  nothing  whate%  er  to  do  with  the 
size  or  material  of  the  sewers;  it  would  equally  take  place  with 
pipe  sewers  of  the  very  best  material  and  workmiuiship.  I  must^ 
therefore,  beg  leiive  at  onoe  to  dispose  of  tlie  lai^gest  proj>ortion 
of  Mr,  WanVs  comparison,  wherein,  as  if  with  a  tacit  reference 
to  an  imaginary  similarity  of  circumstances,  he  characterises 
pif>e  sewers  as  **self-dean8ing,"  whilst  he  asserts  that  ''the  big 
street  sewer  is  nine  times  in  ten  an  elongated  cesspool."  A 
second  deduction  nmat  be  made  from  his  oomjsarison  in  respect 
of  sewers  of  antiquatenl  form,  constnicted  many  years  or  even 
genei^tious  ago,  mid  condemned  universally  by  the  present  gene- 
ration; such  scw^ers  are  never  made  now.  A  tliinl  deduction 
must  be  made  in  respect  of  those  sewers  which  are  subjected  to 
unfavounible  circumstances,  eaually,  or  in  a  gi^eater  degree,  pro- 
ducing stoppages  and  deposit  m  pij^»e  sewers  themselves,  sum  as 
bad  workmanship,  a  bad  fall,  or  a  deficiency  of  water, — ^misfor- 
tmies  wiiic!i  are  rdways  plea<led  as  excusing  a  stoppage  in  a  pipe 
sewer.  There  remain  only  those  sewers  ivhich  are  of  proper 
form,  well  built,  with  a  fair  fall,  and  suMctently  supplied  with 
water;  such  sewers  rarely  accumulate  deposit,  more  rarely  than 
pipe  sewera  under  similar  circumstanoes.  I  say  this  advisedly, 
as  being  the  result  of  large  L<judon  expei'ience.  When  deposit 
does  form  in  the  Large  brick  sewer  (and  this  will  now  and  then 
happen,  not  only  in  brick,  but  also  in  pipe  sewers),  the  means 
are  at  hand  of  entering  it,  mid  removing  the  obstruction,  without 
the  necessity  of  breaking  up  the  street,^ — a  liighly  inconvenient 
as  well  aa  costly  expedient  in  L(»nilon. 

There  are  coopent  grounds  for  believing  that  a  much  larger  pro- 
portion of  the  London  sewers  tlian  the  Bixird  of  Healtli  api>ear  to 
suppose,  would  l)e  found  not  one  whit  larger  than  simple 
hytli^tdic  consi^leiations  imperatively  demand. 

It  i«  nnly  fur  the  remainder  that  any  apology  is  needed;  for 
those  near  the  river,  the  justification  of  their  size  rests  upon 
the  absolute  nece^HHy  I  have  l)ef(>re  pcnnted  out  of  men  being 
emibled  t/j  ent^r  and  cleanse  them;  for  those  higher  up,  a  good 
rea^^n  is  offered  in  the  general  priucii«le  advocated  by  engineers 
— thiit  inasmuch  as  ^yi&ry  machine,  however  perfect,  is  liable  to 
occasional  derangement,  each  mu't  of  it  ought,  if  p:)ssible,  to  be 
renderetl  easily  accessible  ft»r  the  pnifK>se  of  repair  or  axljtjstment. 
For  a  description  of  the  ci>nstruction  of  the  oniinary  mixiern 
brifk  sewer,  inal  of  the  several  puif m^scs  for  which  it  is  adapted, 
I  beg  leave  to  refer  your  Lordshij*  to  Mr.  Bazalgette*s  Report  on 
Rugby,  &c  Against  the  alleged  superior  einciency  of  pi|^ 
sowers,  I  have  to  urge  the  contrary  experience  of  the  Commis- 
siouers  and  their  otticers.  Bat  I  venture  to  submit,  that  the 
simple  consideration  uf  the  form  of  the  ordinary  sixetl  brick 
sewer  will  almost  serve  to  demonstrate  its  equal,  if  not  suf»erior 
etficiency.  At  it*^  lower  part,  it  is  neither  more  nor  less  than  an 
IS-inch  Imrrel^  the  upv>er  part  merely  f'f  the  circle  Ijeing  removed 
and  its  j^lace  supj^lied  by  a  hirger  and  higher  structure.  iSo  lung  »u** 
the  sewage  does  n»>t  rise  bight^r  than  the  lower  part  of  the  circle 
wliich  is  left,  the  channel  i.s  ju-actieally  the  same  as  in  an  18-inch 
pipe^  the  same  degree  of  smooth  tie-is  being  stM>n  attained,  as  shown 
m  Mr.  BaZtdgette  s  Report.  Wlien  the  «cw;ige  rises  higher,  the 
advantage  is  decidedly  in  fi^vourof  the  brick  sewer,  as  the  upj^er 
frictiunrd  surfivce  U  partly  i*emnve<l  and  jmrtly  thiH>^Mi  outwards, 
thereby  increasing  the  hydniulic  depjth* 

I  have  dwelt  thus  Vmg  on  the  central  sewers  under  the  roa*ls 
and  street*,  i>ecaui*e  it  is  ui*<>n  thein  that  the  main  controvei'sy 
between  the  Boiird  of  He^iUh  and  the  CommiHsiuners  of  Sewers 
really  turns.  I  have  entleiivoured  to  show  your  Lui\lsbip  that, 
even  assuming  the  system  of  combined  back  drainage  to  be 
universally  a^iopted  in  I^.»ndon,  these  central  sti-ect  sewers  are 
neeessjiry;  that,  in  all  roads  and  streets  ruunin*^  towards  tlie 
Thames  they  must,  on  the  average,  be  of  large  size,  and  tlw^i^v 
fore  of  brick;  and  that,  in  thnse  districts  at  least  wJiich  iMnlrr 
on  the  Thames,  including  a  large  proportion  of  Lt:)ndon,  it  i;« 
absolutely  indispensiible,  and  ttmt  elsewhere  it  ia  ouiivenicmt, 
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that  they  be  of  a  capacity  gnflScient  for  a  man  to  enter.  That 
the  advocated  of  the  exclimive  use  of  STDall  pipe  aewera  are  unoon- 
acioms  of  the  true  importauce  of  the  large  aewera  I  apeak  of^  may 
be  attributable  to  the  more  narrow  and  partial  viewB  n&turaUy 
attendant  on  mere  provincial  experience. 

If  the  preceding  atatementa  be  well  founded,  the  question  of 
combined  back  draina^  asdimiea  a  very  gubctrdinate  plaoe  in  the 
controversy.  In  trntn^  it  ia  not  an  engineeiing  question:  it  is 
a  question  of  mere  det^ul,  concerning  the  mode  in  which  the 
bouee  drainage  should  be  arranged.  The  Commisaionera  have 
no  objection  to  back  drainage  abetractedly:  their  eubstiUitial 
objection  is  to  the  dangerous  and  disaKtrous  notion  of  attemptinp 
t<i  substitnte  it  for  the  important  street  aewers  already  deacanbeo. 
They  permit  it  in  many  casea.  Applicationa  for  leave  to  adopt 
it  are  made  almost  daily,  and  the  engineer  has  very  seldom  been 
obliged  to  refUae  permiaaion  for  ita  adoption.  But^  in  trnth,  the 
ayatem  is  not  a  favourite  one  with  the  more  respectable  London 
boildera,  who  prefer  a  separate  drain  for  each  houae,  running 
under  the  latter,  and  then  half  way  under  the  atreet,  into  the 
sewer  in  front,  jiiiit  in  the  manner  def*cribeti  and  so  strongly 
oenanred  by  Mr.  Ward.  Even  in  towns  drained  under  the 
anspicee  of  the  Board  of  Health  it  is  not  always  adopt^*d.  If 
your  Lordship  refers  to  Mr.  Bazalgette'a  Beport,  you  will  find 
that  at  Rugby  and  Sandgate  it  has  been  generally  repudiated. 
In  the  metropolitan  districts,  the  cases  where  it  is  most  strongly 
contended  for  are  where  awculatlve  buildera  of  an  inferior  (^ra*le 
run  up  blocks  of  small  Louses  in  the  cheapest  and  sli^itest 
manner  that  the  law  will  permit,  with  a  view  to  get  them  off 
their  bands  as  soon  as  tney  can.  Such  persons,  of  course, 
struggle  hard  for  the  cheapest  system  which  can  pretend  to  the 
name  of  drainage^  without  much  regard  to  ita  permanent 
efficiency. 

Mr.  Ward  cites  Lambeth-square  as  an  instance  where  combined 
back  drainage  baa  been  beneficially  and  successfully  adopted.  It 
is  proper  U*  observe,  that  the  mode  of  drainage  is,  in  some 
respects,  not  accurately  described;  but  such  as  it  is,  I  beg  to  state, 
that  Mr.  Bazalgette  considers  this  to  be  one  of  thc^se  cases  in 
which  he  wotdd  now  recommend  that  system  in  preference  to 
separate  front  drainage.  Agidn,  Mr.  Ward  alleges  the  expense 
to  have  been  one  eighth  of  the  coat  of  separate  drainage.  A 
calculation  has  been  made  of  what  each  system  would  now  cost; 
the  cost  of  the  combined  mode  would  be  to  the  cost  of  the 
separate  mode  as  1  to  aUmt  1  J,  insteiul  of  1  to  8,  It  will  not 
be  difficult  to  ahow  yoin*  Lonlabip  that  a  Uke  misapprehension 
commonly  prevails  as  to  the  relative  expense  generally  of  the  two 
8^'stems. 

The  remarks  I  have  already  offered  with  reference  to  the 
central  or  street  sewers,  must  tend  to  show  that  such  sewere 
essentially  form  the  basis  of  both  systems,  and  that  the  size  of 
those  sewers  does  not  depend  upon  the  adoption  of  either  system. 
We  may,  therefore,  leave  them  out  of  the  comparison,  and  eon- 
tnuit  only  those  subordinate  sewers  and  drains  which  are  peculiar 
to  each  system. 

The  separate  system  then  has,  at  all  events^  the  advantage  of 
simplicity.  It  consists  of  a  single  house  drain  running  from  the 
bacK  of  and  under  each  house,  across  half  the  atreet,  to  the 
aewer  in  front;  the  length  of  the  dndn  being  about  equal  to  the 
depth  of  the  house  jindliaJf  the  breads  of  the  street. 

The  combined  ayHt^m,  wherever  there  is  a  basement  to  the 
house,  which  is  ordinarily  the  case  in  Ijondon,  embraces  three 
lengths  of  pij>e;  1,  that  jK>rtion  of  the  pipe  sewer  at  the  rear 
which  corresponds  with  the  extent  of  the  house  in  front;  2,  a  abort 
branch  pipe  from  the  rear  of  the  bouse  to  that  sewer;  3^  a  pipe 
brands /rom  the  front  of  the  house^  hntf-way  acrotta  the  street,  to  the 
iewer  in  fronts  for  the  drainage  of  the  front  area.  This  last  men- 
tioned drain  is  sometimes  given  in  the  statements  and  diagrams 
of  the  Board  of  Health,  ami  sometimes  omitted.  I  must  crave 
leave  to  insist  on  its  belog  included  as  a  general  rule,  where 
London  is  in  question,  because  there  the  houses  generally  have 
front  areas,  and  the  kitchens  must  not  be  exptjsed  to  flooding  for 
want  of  a  drain  in  front.  It  is  true  that  occasionallj,  perhaps 
generally,  the  Board  of  Health,  instead  of  separate  front  ar^i 
diuins  for  each  house,  substitute  a  single  line  of  pipe  sewer 
running  along  and  parallel  to  the  whole  length  of  the  houses, 
and  like  the  sewers  in  the  rear,  joining  the  central  sewer  at  a 
certain  interval.  This,  however,  will  make  no  material  differ- 
ence in  the  cost;  the  only  difference  will  be  some  diminutitm  or 
increase  of  the  length  of  pipe  attributable  to  each  house;  accord- 
ing as  tlie  street  happens  to  be  broad  or  narrow^  as  oompared 


with  the  front  of  each  bouse.  In  this  eihse,  the  areA  drains  an 
dispensed  with,  and  their  place  is  supplied  by  two  additional 
sewers,  making  five  in  all,  viz; — two  pipe  sewere  at  the  rear  of 
the  houses,  two  others  in  front,  and  one  large  central  sewer  under 
the  middle  of  the  street. 

Now,  comparing  the  relative  cost  of  these  two  systems^  omit- 
ting the  common  central  aewer,  and  estimating  the  cost  of  each 
by  the  length  of  pipes  retpired,  it  will  readily  be  seen  that  the 
breadth  of  the  atreet,  the  length  and  the  breadth  of  each  hooM^ 
as  compared  with  each  other,  mtist  decide  the  question.  In  aome 
cases  th^e  elements  will  give  the  result  in  &TOiir  of  one  ■yrtem, 
sometimes  in  favour  of  the  other. 

I  trust  I  have  now  said  enough  to  make  it  appear  at  kait 
probable  that  the  alleged  great  superiority,  in  point  of  cheapnen^ 
of  the  system  of  combined  back  dniinage  is  a  taere  ilhifliofi, 
arising  chiefly  fi^m  inattention  to  the  indispensable  naoemity, 
under  any  ayatem,  for  large  street  seweirs;  and  partly,  bat  in  a 
less  degree,  from  an  occasional  forgetfulness  of  the  neceaai^  of 
drMoiug  front  areas;  and  in  some  degree,  also,  frY)m  an  nn&tf 
comparison  of  country  with  London  prices,  and  an  oblivion  of 
the  c<»8tly  precautions,  repairs,  i&c.  peculiar  to  the  ati'eeta  ol 
London,  Of  course  I  must  be  imdei-stood  as  speaking  only  of 
London  drainage:  with  the  drainage  of  country  towns  I  have  xu» 
concern. 

In  eonsideriiig  ^\^  relative  efficiency  of  the  two  systems,  It 
must  be  >xime  in  mind  that,  after  all,  the  question  tunis  upon  a 
comparison  merely  of  one  set  of  pipes  with  another  set  of  pipes; 
and  that  the  atreet  aewers  are  not  involved  in  it  Indeed,  it  may 
be  affinueti,  that  combined  drainage  must  be  attended  with  mom 
hazard,  l:>ecause  the  sewag**,  from  the  time  it  leaves  the  house  bX 
the  rear  till  it  reaches  the  main  sewer  in  front,  traverses  a  loiifer 
and  more  clrcuittjus  route  than  that  which  is  traversed  Id  uui 
house-drains  under  the  separate  system.  A  weil-oonstmeted 
single  house-drain  has  been  found  iu  practice  to  be  unatteiided 
witli  the  nuisance  or  inconvenience  alleged  in  Mr.  Ward*8  ktler; 
obsti-uctious  seldom  occur  in  such  a  drain,  if  of  sufficient  capacitr; 
and  when  they  do  take  place,  they  are  readily  and  inexp^ttiv^ 
removed  from  witliin  the  atreet  sewer,  without  tearing  up  the 
atreet  or  the  kitchen  floor. 

Were  the  system  of  combined  back  drainage  t-o  be  genendly 
adopted  in  the  denser  parts  of  I>:>iidon,  it  would  freqaentdy 
become  inevitable  to  paas  under  some  one  house  the  pipe  formiiig 
the  common  outlet  of  the  entire  block.  In  addition  to  the  inoom- 
veniences  enumerated  in  the  same  letter,  and  which  are  practlCftUy 
found  much  more  serious  than  the  writer  representa,  \b»  ajglcm 
confers  upon  the  occupant  of  one  house  the  dangerous  ana  often 
abused  power  of  cutting  off  or  otherwise  prejudicially  interfering 
with  the  drainage  of  his  neighbt^urs;  and  the  Commissianera 
experience  considerable  difficulty  in  dealing  with  sudi  cases  in 
the  preseut  state  of  the  law,  which  does  not  contemplate  combined 
draiuaee  works. 

Neither  can  the  Commissioners  aoauieaoe  in  the  expediency  of 
using  pipes  of  so  wide  a  range,  In  pomt  of  size,  as  that  indicated 
in  the  same  letter.  It  is  found  that  the  4'inch  pipe  stopsi,  and 
the  20-inch  nipe  breaks.  The  Commissioners  have  come  to  the 
conclusion  tiiat  it  is  not  expedient  to  use  pipes  smaller  than  6  or 
laroer  than  12  inches  in  diameter. 

There  are,  doubtless,  many  instances  in  which  combined  back 
drainage  ia  for  particular  reasons  admissible;  but  it  is  impoeaible 
to  classify  them  under  general  heads  for  practical  appOcation. 
The  Commissioners,  some  time  ago,  finding  great  diversity  of 
practice  up<jn  this,  as  upon  other  points,  prevailing  amongst  the 
survfryorH  who  Imd  charge  of  the  several  districts,  and  thuddng 
it  deauable  to  introduce  something  like  uniformity,  laid  down 
certain  general  rules  for  the  ordinary  guidance  of  their  officers, 
whose  difrcretion  they  wiahed  to  restiain  within  prescribed  limits. 
But  they  never  intendetl  thereby  to  tie  their  own  hands,  their 
object  beiDg  to  I'eserve  the  exceptional  cases  for  their  cwn 
immediate  judgment,  or  that  of  the  superior  officers  of  the  Com- 
miaaion.  The  re^sult  of  their  experience  ia,  that,  in  the  gnat 
majority  of  instances,  separate  ditiinage  is  the  best  «ystem  for 
London,  especially  in  tlie  denser  parts.  In  the  subnroa  pritid* 
pally,  but  occasionally  even  in  the  centre  of  the  town,  excepUott 
are  liberally  i)ermitted. 

The  restriction  placeil  by  the  CommiasionerB  upon  the  use  of 

Sipes  for  sm^  sewerR,  ext^pt  in  cert^iin  favouraole  .*:*"*-  •-, 
as  been  baaed  not  upt^»n  any  objection  U)  pipes  ab«tya«i 
upon  their  proved  insufficiency  in  point  of  streiigth.     TL^  i^^,^^ 
focture  of  them,  however,  has,  within  the  last  twelve  '"'MI^, 
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h&en  tnAteriaJlj  improved,  owing  to  the  reguliitioDA  of  the  Com- 
miaeiu&erB  th^naelTes.  A  year  ago  the  beat  ptpe^  procurable 
were  ffeuemily  too  thin  to  be  safely  use^i  under  roaAln:  they  are 
now  better,  the  GommisaioQerfi,  aft«r  much  and  pertinacious 
Oppositioa,  having  succeeded  in  inducing  the  manufacturera  to 
make  them  of  goo<l  nwiteriol,  and  well  burnt,  Ij  inch  thick; 
ami  the  Lambeth  manufacturers  are  now  preparing  to  make 
them  still  thicker.  When  this  is  accompiiahed^  it  may  6urly  be 
aatidpated  that  the  use  of  them  may  be  eafelv  extended  to  dtuar 
tkma  where  the  Commiajsioners  have  been  mtherto  under  the 
neoeadty  of  comstructing  small  half-brick  birrel  aewers.  The 
justification  for  the  reatrictionB  hitherto  eBtaljliahed  in  the  uue  of 
mpea  b  to  be  foimd  in  a  large  b<idy  of  well  authenticated  facts. 
These  are  derived  from  various  soureea,  aiid  amongst  others, 
from  Mr.  Bazalgette^s  Report  on  the  fidlure  of  pipes  in  the  Metro- 
|»olis,  referred  to  by  Mr.  Ward,— the  accuracy  of  which  has 
Deen  moat  unjustly  impugned,  both  in  his  letter,  and  in  a  blue 
book  of  last  seasion^  No.  UKt!>,  being  the  fiu-ther  Report  of  ]VIr» 
Austin,  on  the  Croydon  Drainage,  laid  before  y^ur  Lordship. 

Any  remaining  topics  touched  upon  by  Mr.  Wan!  are  purely 
matters  of  detail  He  seems  to  lay  much  titn^m  on  the  nm,  for 
house  drains,  of  4-inch  pipes  (the  size  which  the  Board  of  Health 
preecribe),  on  account  of  their  having  a  more  concentrated  flow, 
and  therefore  a  greater  scouring  power.  The  Commiaaioners 
pc«fer  6-inch  pipes,  because,  whilst  the  difference  of  cost  is  very 
trifling,  and  whilst  the  loss  of  scouring  power  is  practically 
iasi^mficant,  the  6-inch  pipes  allow  more  r^dUy  of  tne  passage 
of  those  uinumerable  aubstan<:^3  which  are  so  often  "improperly 
admitted,^^  and  which  will  continue  to  be  improperly  a<Imitted 
by  careless  or  mischievous  persons  in  spite  of  better  kuowledge. 
Tne  experieuoe  of  the  Commissioners  has  eatiafled  them  that 
where  pipes  of  the  smaller  diameter  are  used,  Btoppagea  more 
frequently  occur  requiring  the  taking  up  and  recsonstruction  of 
the  house-drains  at  a  serious  cost  Three  or  four  years  ago^  the 
nse  of  4-inch  pipes  was  largely  enforced  in  the  Metropolis  by 
the  then  Commissioners,  often  agsunst  the  urgent  remonstrancea 
of  the  house  owners.  Li  many  instances  those  pifjes  have  failed: 
in  some  instances,  after  a  first  failure,  they  have  been  recon- 
Structeti  and  have  failed  a  second  time^  and  have  ultimately  been 
replaced  by  6-inch  pipes.  It  may»  perhapi*,  be  aOeged  that  the 
failui^s  were  owing  to  bad  workmanship;  no  rea.^>n  appears  for 
ar  I  '  /  them  to  such  a  cause;  which,  if  it  did  apply»  would 
n  lly  to,  and  produce  a  like  result  in  the  cane  of  6-fnch 

pi [*«■-',  wijicb  is  not  fijund  to  be  the  case. 

Much  m<^re  might  be  urged  in  support  of  the  regulations  of 
this  Commission;  but  it  hfis  been  thought  better  to  draw  your 
EEiordship's  att»3ntion  to  the  more  i)n)iniiient  foutures  of  the 
iiubject^  and  not  to  enter  into  more  minute  detail  than  was 
abAolately  indispensable  for  forming  an  accurate  estimate  of  the 
relative  value  of  the  systems  under  discussion, 

1,  Greek-Street  J  Soho^  March  8,  1854  Richard  Jebb, 


NEW  WASH-HOUSE,   FREDERICK-STREET, 

LIVERPOOL. 

{mth  Engmmngs,  Plate  XXV,) 

Thb  general  arrangement  of  the  wjwh-house  is  as  follows: — 
A,  in  the  pay-office,  with  a  window  and  pay-table  to  the  entrance 
Jbbby.     On  enteringj  the  washer  receives  a  ticket  from  the  clerk, 

liting  the  Duinl>er  of  tlie  wfishing  eomjifLrtment  to  be  occupied 
"iyad  the  time  of  taking  possession.  The  ct:>mpartment  is  pointed 
out  by  the  Hiij>erintendent  of  the  wjiwh-house.  When  the  washer 
has  tiuiMhed  her  work,  she  hands  the  ticket  to  the  superintendent, 
who  wintes  on  it  the  hour  at  which  ahe  leaves,  and  the  length  of 
time  that  the  commrtineut  hx\^  l>een  occupied.  The  washer,  in 
going  miti  hands  the  ticket  to  the  clerk  at  the  office,  who  calcu- 
mtes  the  amount  which  she  has  to  pay,  and  receives  the  money. 
The  pay-office  has  another  window,  lorjking  into  the  waah-houae, 
whion/with  the  pay-window  and  hjdf-gliized  door,  affords  the 
means  of  supervision  of  the  whole  establishment.  A  clock,  with 
one  dial  to  the  pay-office,  and  another  to  the  wash-house,  is 
pb^odd  in  the  wall  over  this  window.  The  washing  compartmejits 
on  the  groand-£oor  are  arranged  as  6ho\^ii  in  the  plan.  There 
ire  three  pasaagea  or  avenues,  one  in  the  centre  and  one  on  each 
nde,  with  washing-stalls  right  and  left;  this  furm«  the  second* 
dass  portion  of  the  establishment  Three  compartments  are  par- 
titioned off  &om  the  others  by  a  half-brick  wall,  and  have  a 


separate  entrance.  These  form  &  separate  wash-house  B,  for 
infected  clothes  during  the  prevalence  of  disease,  and  have  con- 
nected with  them  a  drying-closet  C*  For  the  general  purposes  of 
the  wash-house,  dtying-rooms  D,  D,  are  provided*  They  are 
fittted  up  with  wooden  clothes-horses  travelling  on  rails  laid  in 
the  floor.  E,  £,  are  Manlove  and  Alllot's  patent  hydro-eittractors, 
by  means  of  which  hand-wringing^  with  its  injurious  e&cts  on 
clothes,  is  entirely  obviated. 

The  washing  compartments  in  the  gallery  floor,  which  consti- 
tute the  first-class  portion  of  the  establishment,  are  arranged 
round  the  walls.  The  central  area  is  entirely  open,  and  lighted 
from  the  roof;  and  a  projecting  gallery  of  yorkshire  stone, 
carried  cm  cast-iron  brackets,  forms  the  communication  between 
the  two  side  galleries.  At  the  further  end  of  the  builtiing,  sup- 
ported by  a  continuation  of  the  iron  columns  of  the  gallery,  is  a 
tank  of  boiler-plate,  capable  of  containg  7000  gallomi  of  water. 

Each  washing  compartment  contains  a  square  washing-tub  and 
a  circular  steaming  or  boiling  tub,  each  supplieti  with  cold  water 
and  steam  ad  Ubitum;  a  brass  plug  in  the  l>ottom  of  each  tub 
convejH  the  waste  water  to  the  tuains.  In  ad^iition  to  these  tubf^ 
some  of  the  compartments  around  the  walla  have  a  dolly-tub,  a 
favourite  system  of  washing  in  this  part  of  the  comitry. 

F,  are  watercloseta  fitted  with  Kirkwood's  common  closets. 
The  working  machinery  of  the  establishment  is  contained  chiefly 
on  the  aimk  floor,  over  which  the  whole  area  of  the  building 
witliin  the  exteruol  walls  is  carried  hy  a  syntem  of  groined  arches 
on  brick  pillars  18  inches  square.  The  unconfinetl  and  uninter* 
rupted  working  of  the  whole  apparatus  is  thus  obtained,  with  a 
ready  means  of  access  to  the  drains  and  water  and  steam-pipes 
without  digturbing  the  arrangements  or  marring  the  deanlmesa 
and  order  overhea<i.  The  ateam-boiler  is  one  of  Galloway*s 
patent  Adjoining  the  boiler  is  Davitifton  and  Co.'s  patent  desic- 
cating apparatus^  The  hot  air  from  this  ascends  to  the  ilrying- 
rooms  by  the  flue  G,  with  a  branch  flue  to  the  diying-closet  C,  of 
the  infected  cloth ea  wash-house.  The  machinery  is  driven  by  & 
horizon t'd  engine  of  5-horse  power.  The  fly-wheel  shaft,  passing 
through  the  wall  of  the  engine-house,  comjuumcates  its  motion  to 
the  fim  of  the  desiccating  apparatus,  and  to  a  vertical  driving- 
shaft  running  through  both  floors  to  the  hydro-extractors  E,E- 
and  in  a  very  small  space  high  velocities  are  obtained  by  the  use 
of  Parker's  system  of  banding-pulleys.  The  pipe«  for  tiie  supply 
of  water  ana  steam  to  the  building  are  shown  lined  on  the 
section  and  dotted  on  the  plan  of  me  galleiy  floor.  They  are 
hung  to  the  cast-iron  beams  with  wrought-iron  slings,  securing 
free  action  for  the  pipes  in  expanding  and  contracting.  Vertical 
branches  from  thie  pijies  lead  to  the  compartments  on  both 
floors.  Ventilation  is  provided  for  by  main  ventilating  flues 
under  the  ]:iassages  on  the  ground-floor,  w^ith  gratings  at  reguhir 
intei^vals  in  the  floor,  to  which  fresh  air  is  conducted  by  flues 
descending  the  walls  round  the  building  and  under  the  floor  from 
the  street  front.  To  prevent  water  lodging  in  the  main  flues, 
each  has  a  ciimmimication  with  the  drains,  A  flue  is  likewise 
carried  from  the  areas  of  the  cellar  windows  through  the  engine- 
room  Uj  the  front  of  the  boilers,  securing  a  moderate  temperature 
even  in  front  of  the  fires.  A  i»ii>e  from  this  flue  communicates 
witli  a  cavity  all  round  the  brick  pillar,  imbedded  between  the 
boiler  and  the  furnace,  where,  fn:>m  the  strong  heat  from  these 
two  fires,  it  w^ould  otherwise  be  liable  to  be  de^itroyeil,  and 
emhinger  the  stability  of  the  arching  overhtyui  Flues  from  the 
ceiling  of  the  engine-room  and  from  the  front  of  the  furnace  lead 
along  the  spandrils  of  the  arches  to  the  external  air.  Near  the 
roof  and  along  the  front  and  oue  aide  of  the  building  are  semi- 
circular openings,  and  in  the  back  wall  is  a  eircuha'  openings 
all  fitted  with  g^vanised  iron  louvres. 

Tlie  builtiing  is  of  biickwork,  with  red  freestone  dressings  in 
fiTmt;  the  steps  and  landings  of  Yorkshire  atone.  The  roof  is  of 
galvauit^ed  iron,  segmental  in  form.  It  is  glazed  on  eiu^h  ^ide  of 
the  ceo  Ire  for  nearly  ita  whole  length;  the  vertical  s|)aees  between 
the  ri»f  and  the  glass  are  fiOed  in  with  galvanised  iron  lou^Tes^ 
made  to  open  and  shut  by  oords  from  the  gallery.  The  whole  of 
the  fittings,  the  roof,  and'  a  hirge  portion  of  the  building  mate- 
rials were  obtained  in  taking  down  wash-houses  previously 
erected  in  coimectiou  with  Cornwaliis-street  Baths,  in  the  imme- 
diJite  neigh bourho<xl,  their  site  being  required  for  extension  of 
these  batha  now  in  pixigress. 

The  whole  nf  the  works  are  fr<>m  the  designs  and  under  the 
direction  of  Mr.  Newhrnd^,  Bur^>ugh  Engiiieer;  Mr.  Fenuyciiok 
acting  as  draughtsman  and  clerk  oi'  the  works,  lirlr.  Tomkinaon 
is  the  Aoie  contractor. 
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SLIBING   CAISSON  AT  KETHAM   BOCKS, 

By  Samuel  Cleoq,  juil 

[Leifture  delivered  at  the  Uwied  Service  ImHtuUm,  June  IM,  1854*] 

I  have  muck  pleasure  in  answering  ft  request  that  baa  been 
matle  to  me  by  your  Coimoil,  thrtt  I  imoald  give  a  lecture  upoa 
"Caisson  Gates  for  Docks."  1  will  to  tbe  best  of  my  ability 
illustrate  the  f^ubjeot,  and  truat  that  I  ahall  be  able  to  give  the 
desired  information. 

Caisson  Gfttea  for  Bocks  ii  a  iubject  of  great  intei*est  to 
engineers,  and  to  those  connected  in  any  manner  with  shipping 
and  commeroe.  To  engineers,  because  their  construction  and 
aUrangement  involve**  piinciplee  which  have  only  of  late  years 
been  practically  applietl  to  such  purpoeoe,  and  his  heat  enet^eB 
are  in  ooiiaeqiience  enlisted; — to  sailors  and  dock-ofhciala,  because 
the  salbty  they  already  ensure,  and  the  prospect  they  hold  out 
of  inoreiuied  fiicilitie^  for  docking  and  undocking  vessels,  permit 
them  to  look  for  atill  great-er  improvements  and  advantages,  not 
t>nly  in  the  docks  themselves^  but  in  the  magnitude  of  the  ships 
they  are  destined  to  accomodate. 

All  machinefy  and  contrivnnoeB  connected  with  docks  are  of 
positively  recent  origin.  The  changes  that  have  taken  place 
for  the  better,  since  the  commeiic*?ment  of  this  century,  are 
enormous,  London  had  then  no  dockA, — mav  not  we  ask  what 
could  our  trade  have  then  been,  that  it  coui  J  put  ap  with  the 
difficulties  and  delays  which  luu^t  have  attended  the  loading  and 
unloading  of  ship}  in  mid-river,  and  the  atiil  greater  obstacles 
Buch  a  want  must  have  thrown  in  the  way  ivheii  repiiira  had  to 
be  done?  LondoEy  I  say,  at  the  commencement  of  this  century, 
had  no  dock^,  imlt?s8  we  except  one  at  Bhickwill,  and  the  Gix^en- 
land  Bock^  built  by  Mr.  Perry  and  Mr,  Wella  reapectively,  both 
private  shipbuilders,  Boee  not  this  seem  incredible? — that  this 
city,  unquestionably  the  first  in  the  world  for  itn  opulence,  its 
commerce,  and  public  spirit,  and  possessing  witidn  itself  the 
powerful  internal  means  of  supportiug  docks,  and  all  other  oon- 
veiuencee  that  trarle  and  shipping  might  requiix?  on  the  mo«t 
extensive  plans,  has  been  the  last  to  try  the  experiment  of  docks. 
Notwithstanding  the  total  inadequacy  of  legal  quays,  which  aub* 
jected  the  merchants  to  incalculable  losses  and  delays,  and  in 
many  casee  proved  absolutely  niinoua;  notwithstanding  the  effect 
of  the  heavy,  expensive,  and  fetal  embarraaaments  experienced 
regularly  on  the  lirrival  of  the  West  India  fleetai,  and  the  annual 
loeaee  by  plunder  in  the  river,  it  was  not  until  the  year  1799 
that  prejudioea  and  private  interests  were  ao  to  removed,  aa  to 
enable  the  merchanta  concerned  in  the  West  India  trade  to 
obtain  an  Act  of  Parliament  to  carry  into  exeeution  a  pUn  of 
docks,  qiaaya,  and  warehouses,  on  the  Isle  of  Bogs,  for  tne  con- 
venience of  l^at  trade. 

The  Docks  of  Liverpool  were  the  first  of  the  kind  that  were 
coastmoted  in  this  kingilom,  by  virttie  of  im  Act  of  Parliament 
passed  in  17t>8,  Frum  that  period  the  town  of  Livei-pool  haa 
rapidly  raised  iteelf  from  a  poor  fisliing  vilhige  and  a  port  for 
coasting  vessels,  to  be  the  second  coimnercbU  triwii  and  port  in 
the  empire;  and  the  improvemenU  lately  carried  into  execution, 
of  enlargement  and  better  arrangement  *jf  the  docka,  wiM,  when 
thoroughly  develoije<l»  render  it  for  convenience  in  this  reepect 
the  very  first,  Limdon  not  excepted. 

Docks  have  aitsisted  materially  to  develope  our  national  com- 
merce. Its  oonatant  inoreaae  and  the  attendant  r^uirements  have 
rendered  it  expedient  to  increase  the  size  of  onr  ahipfl;  therefore 
aur  docks  and  dock  entrances  are  now  far  larger  than  they  were 
a  venr  few  yeara  ago.  Not  only,  however,  have  our  mercliant 
ships  been  enlarged  both  in  length  and  beajn,  but  our  war-ships 
also;  and  as  the  dock  entriinoes  and  gates  which  have  to  admit 
these  monsters  are  &om  their  siae  the  most  interesting  at  pre- 
sent, and  since  the  caiason  gate  I  shall  have  presently  to  describe 
has  been  deadgned  for  a  royal  dockyard,  I  shall  oonnne  myself  to 
that  which  relates  to  them. 

It  was  atone  period  thought  (and  that  time  not  years  a^) 
that  our  dock  entiunces  would  have  to  be  wiileued  to  admit  tlie 

twuldle  steamers,  which  were  gra<liially  being  made  lareer  and 
arger;  but  I  apeak  with  confidence  when  I  say,  that  paddles  will 
become  matters  of  hiatory,  and  only  seen  in  museums — for  the 
screw  prooeller,  although  even  yet  in  its  infancy,  has  aucceded 
so  wondeiTiilly,  that  its  universal  adoption  (at  all  events  to  aea- 
gotng  vessels)  may  be  expected  with  cert^unty.  Agaiti,  it  is  tme 
that  steamers  may  be  built  of  such  magnitude  aa  to  require  pod- 
dies aa  well  as  a  screw  to  move  them — such  a  one  h  now  being 


built.  We  mtutwidt  the  result;  and  if,  in  addition  to  tin 
enormous  beam  of  the  vessel  itself,  paddle-boxes  mwfi  be  added 
— why,  our  dock  authorities  must  expect  greater  demands  lor 
aooommodation  than  lias  even  yet  (except^  f  believe,  at  Birke&- 
head)  been  provide<l,  or  even  contemplated. 

To  make  my  remarks  more  intelligible  to  those  of  my  liearen 
who  may  not  be  perfectly  convernant  with  such  nmtters,  I  will 
explain  the  different  kinds  of  docks  prepared  f<fr  thw  reception  of 
ahipping,  so  that  by  understanding  the  various  forces  that  at 
dififerent  times  act  upon  their  gates,  the  precautions  neoesaary  to 
bo  taken  in  their  constmetion  may  be  better  appreciated. 

Docks,  then,  are  of  three  kinds, — viz.  Tidal,  W«?t,  and  Dry, 
With  the  first  we  have  nothing  to  do;  it  is  aimply  a  »pao» 
enclosed  by  quay  wails  at  which  ahipa  may  load  and  nnloadi 
with  greater  safety  and  facility  than  in  a  river  or  open  harbonr. 
Thia  apace  m  not  closed  by  gates,  and  conseciuently  the  tide  lises 
and  fsJli  within  it,  to  the  same  extent  aa  it  does  without:  audi 
docks  can  tlierefore  only  be  made  in  aituationa  where  at  low 
springs  the  water  may  be  deep  enough  to  float  the  vessels  hw^ 
quenting  them.  Such  docks  are  ctmunonJy  termed  ** tidal 
basins,"  and  with  them  both  wet  and  dry  docks  often  ooin* 
municate. 

If,  at  ebb  tide,  a  "foreshore**  ia  left  between  tlie  low-water  lint 
and  the  place  ot^nveniently  situated  for  docks,  and  it  be  essential 
that  the  vessels  therein  be  kept  afloat,  the  water  which  ha* 
fiowed  into  them  during  flood  tide  must  be  retained  by  means  of 
gates,  aingly  or  in  pairs  aa  the  case  may  require.  If  there  is  anf- 
heient  depth  at  other  times  of  the  tide  than  at  high  water» 
double  gates  are  erected,  m  aa  to  form  a  lock,  as  on  a  canaL  All 
the  docks  on  the  Thames  are  provided  with  such  locks;  indeed, 
the  single  gate  ia  seldom  a^idlable,  except  in  caisea  such  aa  the 
following.  Suppose  a  tidal  dock,  and  that  it  was  necesaaij  to 
provide  accommodation  f(»r  vessels  of  extraordinary  draft  of 
water,  only  capable  of  iMaing  taken  into  dock  at  high-wat-er:  a 
second  docK  would  then  be  required  to  be  made  beyond  tlie  tidal 
ItfLsiu,  divided  ^m  It  by  single  gates  or  a  oaisson.  These  g^tee 
would  retain  the  water  in  the  inner  dock  at  the  high-leveL  Thus 
larger  vessels  would  remain  afloat,  and  the  general  tmde  of  tha 
outer  dock  be  uninterfered  with. 

The  strength  of  gjites  for  the  kind  of  service  I  have  been 
describing,  when  in  sheltered  situations,  will  aimply  have  to  be 
pro|x>rtioned  to  the  pressure  of  water  due  to  the  difference  of 
level  between  high  and  low  springs,  extra  solidity  not  beiz^ 
necessary  to  resist  extraordinary  shocks  from  sea  waves.  Bat 
when  they  are  exposed  to  this  foi*ce,  which  ia  often  of  oonaider- 
able  magnitude,  their  dimeiusiions  must  be  increased.  The  first 
ia  easily  arriveci  at  by  direct  calculation;  the  latter  can  be  deter- 
mined only  from  the  results  of  ptractice,  for  no  aystematic  or 
intelligible  attempt  has  l>een  made  practically  to  measure  the 
foi*ce  of  the  waves,  so  as  to  furnish  the  engineer  with  a  eenttanU 
to  guide  him  in  hi^  attempts  to  oppose  the  inroads  of  the  ocean. 
The  only  experiments,  indeed,  on  tlie  subject,  are  those  of  Mr. 
Thomas  Stevenaou,  who  had  long  entertain^  the  idea  of  regis- 
tering the  force  of  the  iinpulae  o?  waves,  and  lately  contrived  an 
instrument  fur  the  purpose  which  he  has  applied  at  various  parts 
of  the  coast.  The  reaidta  he  detaUed  in  the  Tnmsactions  oi  the 
Boyal  Society  of  Etlinburgh,  of  20th  January  1645. 

It  would  naturally  be  expected  that  the  force  of  the  waves 
should  vary  acoor<ling  to  the  season  of  the  year,  and  the  nature  of 
the  exposure;  and  this  expectation  is  fully  justified  by  the 
iudications  of  the  marine  dyiiainometer.  Tliua  it  appears,  that 
during  five  summer  nionihd  of  1H4;3  and  1844,  the  average  indi- 
eations  re^atered  at  ditferent  places  near  Tyree  and  Skenyvora^ 
gave  611  ib.  of  pressure  per  square  foot  of  surface  exposed  to  the 
waves;  while  the  twerage  for  the  winter  months  for  the  eame 
places  during  those  two  years,  gave  2(>86  lb.  per  square  foot,  or 
upwards  of  three  times  that  of  the  summer  months.  It  also 
appears  that  the  greaUii  result  as  yet  obtained  is  6000  lU  per 
square  foot;  but  these  experiments  have  not  been  cootiuued  loi^ 
enough,  nor  aa  yet  apphed  to  a  auffident  variety  of  plaoes,  to 
render  them  available  for  the  engineer.  In  the  present  state  of 
our  information,  therefore,  we  cannot  be  said  to  posae«»  tin- 
elements  of  exact  investigation,  and  must  consequently  be  grii  i-  i 
chiefly  by  the  rx^sults  of  thr>i*e  numerous  cases  which  oliservalioii 
oollecta,  and  wliich  reason  animges  in  the  fi:>rm  which  conetitolei 
professional  experience. 

In  determining  the  dimensions  for  strength,  we  muji^  not  in 
any  case  venture  to  approach  very  near  the  limit  of  stability,  eo 
long  aa  we  continue  to  labour  under  our  present  disadvaatigie  ef 
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ddeetive  itifotTfuitioD  tm  some  of  the  most  important  elementa  in 
the  iiiquii-y.  **A  little  stronger  than  strong  enough,"  la  an 
eaigineering  maxiiD  very  applicable  to  works  having  to  resist  the 
impact  of  waves.  To  give  ftf»me  idea  of  the  enormous  force  of  the 
sea,  I  may  mention  that  a  ina^  of  rock  5  feet  thick  and  abcmt 
40  feet  long,  weighing  nearly  3O0  tons,  was,  at  Fetlar  in  ZetlaEd, 
lifted  over  a  point  of  land,  into  the  sea  at  the  other  aide:  Imt  it 
mu8t  he  remarked,  that  the  form  of  this  block  rendered  it  very 
suidcepiible  of  a  sliding  motion,  and  must  have  greatly  aided  its 
transport.  The  effects  produced  upon  the  Plymouth  breakwater 
may,  therefore,  be  considered  quite  as  remarkable;  for  although 
the  weight  of  a  stone  might  not  have  exceeded!  10  tons,  the  eom- 
pHratively  «mall  snrfaoe  compared  to  their  weight  which  they 
preaenteii  to  the  sea,  would  be  greatly  infiivour  of  their  stability. 
We  an  told,  that  dming  the  storm  of  Noveml>*ir  1824,  a  length 
of  796  yards  of  finished  work  of  this  breakwater  was  completely 
overturned,  and  the  remaining  parts  sliffhtly  injunHl  The  seaward 
alope,  which  was  constmeted  m  ba  to  ne  3  feet  horizontal  to  I  in 
perpendicular  height,  was  altered  by  thia  storm  to  5  to  1,  which 
slope  it  vrna  determined  to  adopt  Again,  in  1838,  large  quantities 
of  stones  of  15  or  20  tons  weight  each,  were  t<jm  from  below  low- 
water,  and  can-ied  completely  over  the  top  of  the  breakwater, 
iBStances  have  also  been  given  of  vessels  being  driven  high  imd  dry 
upon  the  beach,  fiup  beyond  high-water  line ;  and  I  have  hati  tKjinted 
out  to  me  the  spot  up4in  the  Chesil  beach,  some  20(}  yards  wide 
and  12  yards  high,  where  a  vessel  was  driven  from  the  sea  out- 
ade  into  the  hiirbour  wiUiin. 

In  the  di^termination  of  the  necessary  strength  for  dock  gates, 
we  must  also  not  lu»e  sight  of  the  concussions  they  are  liable  to, 
&om  ixn-tion  of  wreck  l>cing  driven  against  them,  and  from  the 
Tsssels  themselves  wliich  enter  the  docks. 

I  find  I  hnve  lieen  cfirried  away  from  my  subject,  and  will  now 

ril>e  J}rtf  or  Grafting  Dttekft^  uix»n  wliich  I  shall  only  detain 

a  very  short  time.     Thi*«  kinu  of  dock  is  t^gpecially  designed 

the  purpo.se  of  repairing  the  iM^ttoms  of  ships;   and  they 

ir  become  dry  by  the  ebbing  of  the  tide,  when  the  giites  arc 

epen,  or  by  shutting  the  gates  at  low-wuter,  and  pumping 

CKtt  whatever  water  may  remain  in  it  at  that   time.      Before 

ffravijig  docks  were  contriveil,  any  deieot  below  the  light  line  of 

notation  had  to  be  got  at  by  careening  the  sMp  over^  and  if  thl^ 

defect  hap]>ened  to  be  near  the  line  of  tho  keel,  the  force  r©quii*ed 

to  be  eiert4?d  to  heave  the  vewael  down  "keel  out"  was  so  great 

&B  to  strain  its  framing  senously.     There  was  danger,  too,  in  this 

process,  as  I  believe  the  Ro^il  George  was  lost  at  Spithead  while 

nndergoinjr  this  opemtion:  and  I  am  sure,  naval  men  must  have 

rejoir-  '    -        '"ogly  when  this  barbarous  system  was  abolished. 

In   !  ,  the  wat^r  is  required  to  be  kept  m;  the  sills  of 

the  git. '  -  ....  4  ^^if?  are  made  to  piiut  inwanls.  But  graving  or 
dry  dr>ck.s,  the  wat^r  huving  U>  Ik?  kept  ftut,  have  their  gates 
pointiiig  (tutwiinh.  When  caitiflons  are  employed,  the  »itue 
form  serves  of  coun*e  for  both  \^arvetiea.  In  order  to  save 
the  time  and  ex|>entM3  of  j>uraping  (there  being  no  tide),  the 
ffTaving-fhicks  at  Sebsustopjl  are  situated  considerably  abjve  the 
fev^}  nf  thr  writer  in  the  Black  Befu  The  »hips  are  raised  into  a 
L'  r  a  series  of  three  locks,  each  having  a  rise 

<>  fif  water  in  the  basin  being  30  feet  above  the 

Wvfl  ul  the  iM:^i.  The  water  for  supplying  the  i^iHin,  for  filling 
tiie  docka,  and  f  >r  wtn'king  the  IckjIcs,  is  brought  a  distance  of 
iweUne  mile^  by  a  can;d  fmm  a  mountain  stream,  wliii-h  has  a 
sniiicient  elevation  for  the  purpose,  A  vessel  can  thus  be  taken 
ii^  '  of  the  doeks,  after  it  has  been  elevated  by  means  of 
f :  H'k»  into  the  j/eueral  bsLsin. 

i*ii>  ..tiiiO'^emeut  ud'ers  great  tiR'^ility  for  repairing  ships,  for 
tiSU^t  the  lioek-gatcs  tue  cl«»Hierl,  a  valve  can  l>e  o|^^«;ueij,  luiil  the 

IUer  l)e  let  out  very  quickly  into  the  sea  through  a  subterranean 
Ivert,  leaving  the  ahip  high  and  Ary,  I  tru«t  that  Admiral 
tindas  will  do  as  little  damrige  as  may  be  to  these  docks,  for  we 
aU  find  them  very  ctrnveiuent  for  executing  repairs,  the  lai^st 
tliem  Ijeing  capable  of  ret'eiving  a  nhip  of  120  guns. 
The  gates  were  originaliy  intemled  to  have  been  constmcte^i  of 
nber,  butowioj^'  to  its  natiunlly  rapid  decay,  coupled  with  the 
•pprehension  «»f  the  destructive  mvagea  of  t^ie  "teredo  navidis," 
it  WHS  de^m*^l  exf>edicnt  to  construct  them  of  metal,  as  they  ooidd 
be  lu:^ '  r,  ,rm  their  iliity  K^tt^^r,  fnmi  their  greater  accuracy 

of  W'  \f  and  their  increase*  1  durability ^  which   in  the 

«od  woijhj  njMrt*  tlmn  rejmy  the  tii-st  outky.  These  excellent 
fgtkVm  were  mtuie  euttrely  by  machinery.  Tlie  gross  weight  of 
metal  in  the  nine  purs  of  gates  was  ITt^O  tons,  and  72  tons  of 
metal  were  taken  from  them  ny  planmg  and  drilling. 


The  gates  of  graving-docks,  presuming  the  asme  rise  of  tide, 
must  be  stronger  than  those  for  wet  docks,  having  a  certain  depth 
at  low  water,  because  they  have  to  sustain  the  entire  pressure  of 
the  water  on  one  side  only,  and  have  not  the  lower  portion  up  to 
low-water  mark  in  equilibrium.  The  method  of  aaoertaining  the 
amount  of  pressure  caused  simply  by  the  water  on  the  entire 
surface,  or  uptm  any  one  point  in  the  surface  of  dock-gates,  is 
extremely  simple,  A  non-elastic  fluid,  like  water,  nresaea  equally 
in  all  directions.  Its  pressure  downwards  is  equal  to  its  gravity 
multiplied  by  its  perpendicular  height.  Its  pressure  upwards  is 
best  exemplified  by  its  etforta  to  float  vessels,  the  lini©  of  flotation 
being  det-ennined  by  the  difference  between  the  gravit)*  of  the 
material  of  Xhes  floating  substance  (supposing  it  solid)  and  the 
water.  Or,  to  spetdt  by  the  book^  a  body  immersed  either  wholly 
or  in  part  in  water,  and  at  rest,  receives  &om  the  water  pressures 
which  are  together  equal  to  a  verticid  force  directed  upwards 
through  the  centre  of  gravity  of  the  water  displaced  by  the  body* 
and  equal  to  the  weight  of  a  quantity  of  water  so  displaced  by 
the  immersed  part  of  the  body. 

This  is  further  practically  dlostrated  by  the  camel  used  to  lift 
ships  having  great  draught  of  water,  over  shoab,  as  at  Cronstadt; 
also  by  loe,  which  is  lighter  than  water,  coming  in  contact  with 
caissons,  and  lifting  them  out  of  their  seats.  Its  pressure  side- 
ways, or  its  horizontal  pressure,  may  be  illustrated  br  taking  a 
tube  bent  like  the  letter  U,  and  putting  a  vertical  <lliphragm 
closing  the  bc*re  of  the  tube  at  the  lowest  jx)int,  so  that  water, 
filled  to  a  certain  level  in  one  of  tlie  Urobs,  be  retained  there; 
upon  removing  the  diaphnigm,  the  wat*ir  will  rise  in  the  othsf 
limb,  the  sur&oe  of  the  water  in  each  being  on  the  same  leveJ; 
the  pressure  therefore  against  the  diaphragm  was  that  due  to  the 
column  of  water  contained  in  the  first  limb.  The  total  pressure 
a«iinst  such  a  surface  as  a  dock-gate  is  equal  to  a  prism  of  water 
wnose  base  and  f)eri>endicuLir  height  is  e^iual  to  the  depth  of  the 
water,  ci?n8e<iuently  the  pressure  increases  as  the  squares  of  the 
depth  of  the  immersed  gate.  A  gate  20  fi^t  deep,  having  to  sustain 
a  pressure  eqmd  tt^  four  times  that  up^m  one  10  feet  deep,  each 
bmug  of  the  sjune  width;  and  to  find  the  whole  pressure  in 
pounds,  the  square  of  the  immersed  depth  must  be  multiplietl  by 
62'5  -7-  2,  or  3I*2o  lb.  Thus  the  total  pressure  upon  each  loot  in 
width  of  a  g?4te  20  feet  deep  will  \>e  2t>^  =  40i)  X  31-25,  or 
l-ljjm  lb.;  on  a  gate  10  feet  deep,  3125  lb.  If  the  momenta  of  all 
the  pressures  were  accumuhited  at  one  p<unt,  called  the  centre  of 
pressure,  it  would  be  found  tf*  be  at  a  point  equidistant  l»etweeii 
the  sides  of  the  gate,  and  at  a  depth  of  two- thirds  from  the 
sur£iice  of  the  water,  that  being  the  proition  where  the  horizontal 
pressure  resulting  from  tlie  centre  of  gi'avity  of  the  prism  of 
water  would  be  accum^dated.  And  if  the  gat-e  has  \<o  he  shored 
up,  or  chains  attachtMi  to  open  it  by,  it  is  on  this  line  they  must 
be  secureii  to  pmduce  the  gn?atest  etfect 

To  calcuUUe  the  direct  weight  or  pressure  tliat  any  of  the  bars  of 
the  ^t-e  will  have  to  sustain,  it  is  simply  necessary  to  multiply  the 
weight  of  a  ctibic  foot  of  water,  6'2"5  liJ.^  by  the  width  of  tlie  gJite, 
and  the  product  by  the  depth  of  the  bar  below  the  sm-fooe.  The 
determination  of  the  strengths  of  the  various  bars  of  a  gate,  then^ 
as  suggested  by  thei:>ry%  is,  to  give  a  safe  dimension  for  the  bottom 
bar,  and  let  the  others  gradually  diminish  in  strewn gth  to  the  top, 
in  the  same  ratio  nearly  as  the  diminution  in  the  depth  of  the 
water.  Or,  which  is  the  more  usual  practice,  make  the  bars  of 
the  gate  of  the  same  dimensions  throughout,  but  put  them  doeer 
together  at  the  bottom.     In  a  large  gate  both  may  be  done. 

The  dimensions  thus  obtained  are  those  necessary  to  resist 
simple  pressure  merely;  but,  as  I  have  before  observed,  gates  are 
subject  to  concussions,  wear  and  tear  from  abrasion  (especially  if 
of  timber),  and  unequal  strains,  which  nothing  but  experience 
will  enable  au  engioeer  to  counteract  by  ecimomieal  dimensions; 
and  economy  is  all  im^>ortant — indeed,  the  reputidion  of  an 
engineer  often  depends  upon  the  commmrckU  success  of  his 
labours. 

An  inquiry  of  some  intcTest.  is  openeti  when  an  engineer  has  to 
decide  ujxm  the  use  of  tuming  gates  or  of  caissons, — they  lioth 
huA^e  their  advantages,  and  both  their  disiulvantagtss.  For  open- 
ings up  to  (SO  feet  wide-,  where  the  water  cioes  not  rise  higher 
than  perhaps  20  feet,  turning-gates,  I  think,  would  be  preferred 
to  the  common  caiss«jn  gat€»,  since  they  are  always  in  their 
places,  and  the  time  requireil  to  dr>ck  or  midock  a  ship  is  less 
than  tliat  occnj)iHd  in  lifting,  floating  away,  and  return i rig  the 
caisson.  With  the  sliding  caisson,  as  de.*(igned  by  Mr.  Scjimp  for 
the  Keyham  Dockyard,  these  objections  do  not  exist;  but  then 
there  must  be  space  enough  in  the  thickness  of  the  wall  dividing 
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any  two  dock  entrauoes  to  admit  the  caiBaon,^^^  this  aumot 
always  W. 

The  diaadvantageB  of  Urge  dock-gate*  are — First,  their  origiiml 
ooflt^  which  ia  greater  thau  that  of  a  caiflaoiL  Secondly^  they 
aiie  more  ft^ueutly  in  need  of  repairs;  and  if  the  rollei-a  at  the 
bottom,  or  the  step  of  the  heel-poat  get  damaged^  their  depth 
below  water  is  a  serious  obetade  to  their  renewal.  It  is  very 
true  that  fill  rollers  are  made  to  adjust  finom  above,  so  that  ordi- 
naiy  wear  and  tear  is  of  no  consequence;  it  is  their  replacement 
which  ifl  m  difficult.  The  third  disadvanta^  of  large  and  deep 
turning-gates  is^  their  liability  to  buckle  and  leak;  and  it  is  not  a 
difficult  thing  to  imagine  that  such  large  eurfaces  are  sometimes 
pressed  out  of  truth,  and  any  want  of  parallelism  between  the 
heel  and  mitre  posts  will  prevent  them  from  meetingwith  that 
precision  absolutely  essential  to  prevent  leakage.  Tliere  is  of 
necessity  some  leal^e  even  throu^jh  those  gates  exposed  to  the 
Isasi  depth  of  water.  The  leakago  thn>ugh  equal  opening 
increases  with  pressure  arising  from  increased  head;  and  as  the 
difficulty  of  keeping  gates  tight  also  increases  with  their  vertical 
and  lonmtudinal  dimensions,  it  follows  that  there  must  be  some 

f)ractical  limit  to  tlie  use  of  turning  gates;  and  if  we  assume  this 
imit  to  be  70  feet  in  opening  and  25  feet  in  depth  of  water,  we 
shall  have  to  use  a  caisaon-gate  for  opeainga  of  greater  width  and 
depth.  I  do  not  venture  to  say  that  the  dimensions  I  have  stated 
are  patUityeiy  the  limits  to  the  use  of  turning-gates — more  espe- 
cially if  those  gates  be  made  of  in>n;  but  I  do  say  that  the  Uabihty 
of  Huch  sized  gates  to  derangement,  together  with  their  expeusSi 
would  iuduoe  me  to  look  very  favourably  upon  caissons. 

The  liivt  instance,  I  beheve,  of  a  caisson  being  employed  was  tor 
a  temporary  purpose  as  a  coffei^lam,  duHng  the  construction  of 
the  London  Docks.  A  collier  was  cut  do^tni,  and  a  second  bow 
Buhfltituted  for  the  stem,  to  enable  it  to  fit  more  closely  to  the 
anerture  it  had  to  close.  I  do  not  know  the  exact  particulars  of 
the  case,  nor  do  I  know  that  I  am  con^ct  in  stating  that  it  was 
from  this  anplicatiou  of  a  floating  vessel  for  a  gate  that  General 
Sir  S.  Bentham  took  his  idea  of  using  such  vessels  for  the  closiiig 
of  dock  entrances.  I  am  perhaps  not  doing  the  gnlhmt  Gener^ 
justice;  certain  it  is,  however,  that  the  first  caisson-gate  in  this 
country  was  employed  at  Portsmouth  Dockj^ard  at  the  suggestion 
of  that  officer. 

The  tranavenie  section  of  dock  entrances  may  be  said  to 
approximate  to  that  of  the  largest  class  vessels  which  they  are 
dentined  to  admit.  The  side  wmIs  are  built  to  a  curved  batten, 
and  are  connected  together  at  the  bottom  by  an  invert  of  nuisonry; 
this  arrangemeut  tieiug  adopted  to  preserve  the  form  of  the  work 
perfect,  and  prevent  unequal  settlement  Of  coursCf  where 
turning  gates  are  used,  sauare  reoesHes  have  to  be  provided  for 
them  to  lalt  int^^  so  as  to  leave  the  entire  opening  of  the  entrance 
available,  Tliis  provision  necessitates  a  departure  from  the 
perfect  form  of  wall  and  invert,  which,  on  baa  foundations,  may 
be  mentioned  as  a  defect — a  minor  one,  it  is  true,  but  still  a 
defect,  since  extra  materiid  must  be  used  to  gain  equal  strength 
at  every  part  The  keel  of  the  caisson  is  mmle  to  lit  the  curve 
of  the  walls  and  invert  accurately,  and  upon  this  keel  the  t^isaon 
la  built  as  a  deep  and  narrow  boat  would  be;  indeed,  a  floating- 
gate  is  es44cntially  a  boat,  bcdlasted  like  c  ne^  and  flimting  like  one 
at  various  draughts  of  water,  according  to  its  load.  We  will 
suppose  a  caij^s^^n  launched  and  ballasted  so  a^  to  float  witli 
stabOity;  its  proportions  must  be  such,  that  with  this  quan- 
tity of  ballast  its  line  of  flotation,  at  the  lowest  state  of  the  tide 
at  which  it  is  likely  to  be  moved,  will  keep  the  keel  clear  of  the 
grooves  cut  to  receive  it.  It  is  now  brought  near  to  its  proper 
poisition,  and  hy  means  of  ropes  or  chains  secured  on  shore,  and 
to  capstans  on  its  deck,  moved  vertically  over  its  grtxives.  The 
valves  provided  for  the  purpose  at  the  bottom  are  then  opened, 
and  the  water  allowed  to  flow  in,  which  settles  it  firmly  in  its 
plaoa.  The  valves  on  the  outer  aide  are  left  open  until  the 
caisson  has  to  be  removed,  that  the  tide  may  ebb  and  flow  within 
it;  because  if  it  did  not  do  so,  as  a  matter  of  course,  it  would  lift 
the  gate,  the  line  of  flotation  with  the  same  weight  remainizig 
ooostant  in  the  same  vessel  To  remove  the  caisson,  the  water 
on  each  side  of  it  must  be  sulTered  to  beoome  of  equal  depths 
proper  daices  being  generally  provided  in  the  masonry  for  this 
purpoee:  or  pipes  passmg  through  the  caisson,  fitted  with  proper 
valves,  may  answer  the  same  purpoee;  only  when  the  dock  which 
has  to  be  filled  is  large,  iJie  time  occupied  by  this  arrangement 
would  be  inconvenient,  since  to  pass  the  water  very  rapidly, 
the  pipe»  would  have  to  be  made  either  very  large,  or  their 
numner  increased,  which  would  be  more  expensive  tnoo  a  sluice 


within  the  masonrr.    The  water  on  each  side  of  the  caisBODf  die 
being  level,  tlie  valves  are  shut,  and  the  water  contained  in  it 
pumped  out  until  it  floats  clear  of  the  groove,  when  it  ii  f 
or  hauled  away  clear  of  the  dock  entrance,  to  allow  of  the 
to  pasa  in  or  out,  as  the  case  may  be.    It  may  porhaps  be  nseii 
if  I  give  the  principal  dimensions  of  a  large  inm  caisson  of  *^ 
kind.    I  will  take  one  for  a  68  feet  opening,  and  a  depth  of 
of  28  feet,  used  at  the  New  York  Navy  Yard.* 

The  plan  of  its  deck  was  that  of  a  vessel  68  feet  long  with  a. J 
beam  of  16  feet;  its  sheer  plan  corresponding  with  the  flgmi^J 
of  the  groove  in  the  dock  entrance.  The  iron  ribs  are  2  f 
apart,  and  are  6  inches  deep  by  1  inch  thick  at  the  keel,  dim' 
ing  gradually  until  they  are  3  inches  by  J-inch  at  the  rail  i 
upper  deck.  The  plates  forming  the  aides  diminish  from 
to  f-inch  thick,  the  bulwarks  being  J-inch  tliick.  Ne 
bottom  is  the  kentledge-deck,  on  which  95  tons  of  iron  1 
secured.  The  filling-pipes  are  four  in  number  and  14iiidie»l 
diameter,  extending  tnrough  the  vessel;  each  pipe  is  provided'1 
with  two  valves,  so  that  the  water  may  be  passed  either  frocA  j 
one  side  of  the  vessel  to  the  other,  or  into  it.  The  two  pumpti 
for  discharging  the  water  are  16  inches  bore  and  14  inches  stit>k€^J 
worked  like  a  fire-engine.  From  the  main  deck  there  are  conF*! 
nected  with  the  pimips  two  pipes  3  inches  diameter,  to  be  uaeif 
for  washing  out  the  caisson,  and  in  case  of  a  lire  in  the  neigh- 1 
bourhood  or  on  bimrd  of  a  ship  in  dock. 

A  lining  of  india-rubber,  8  inches  wide  and  1  inch  thick, ' 
fastened  to  the  outer  surfiice  of  the  keel  and  stems,  with  oountet^| 
sunk  screws  before  the  caisson  wan  launched,  to  prevent  as  fer  i 
possible  the  leakage  of  water  between  the  vessel  and  the  masonry  ^ 
of  the  dock.  This,  I  understand,  answered  the  purpose 
welt  OS  long  as  it  lasted,  but  it  got  destroyed  by  abrasion 
oak  plank  was  substituted.  Thia  caisson  cost  in  America  i 
18,CKX*^.  (at  least  so  it  is  stated  in  General  Stuarfs  work  oifl 
Naval  Dry  Docks  of  the  United  States),  which  seems  a 
digious  8um,  seeing  that  the  sliding  caisson  at  Keyham,  beio;^! 
14  feet  wider  and  14  feet  higher,  cost  only  about  10,000/,  1 

As  pumping  out  the  water  from  ordinary  caissons  to  lift  them.! 
takes  much  time  and  labour,  Mr.  Scamp  has  designeil  a  floatzog:! 
caisson^  to  obviate  thia  defect;  and  since  the  arrangement  can  h^4 
adopted  wherever  there  is  a  supply  of  water  distributed  throng  I 
the  mains  of  a  waterworks,  it  will  perhaps  rarely  happen  that  it  1 
cannot  be  applied.  The  arrangement  is  simply  thia.  The  caiasan 
is  ballasted  so  as  to  float  safely,  as  in  the  case  before  describiiL 
The  top  deck  of  the  vessel,  which  is  on  a  level  with  high- water  . 
springs,  m  made  to  form  tlie  bottom  of  a  water-tank,  the  dimen*  [ 
Bions  of  which  must  be  such  as  to  contain  the  required  wei^t  of  I 
water  to  sink  the  cms^on  into  its  seat  This  tank  is  fiUed  from  f 
the  waterworks'  mains;  and  as  the  water  in  the  tank  is  above  the  | 
water  in  the  dockst  it  can  be  let  out  through  valves  when  the 
caisson  is  required  to  be  floated,  thus  doing  away  with  pumping  I 
and  the  only  remaining  defect  of  such  a  gate  is  the  necessity  of  I 
turning  it  and  floating  it  away  clear  of  the  dock  entnmce  when  ft  I 
vessel  has  to  be  admitted.  This  the  sliding-gate  at  Key  ham  geti  j 
rid  of,  and  unless  it  has  defects  of  its  own,  it  may  be  called  ["^ 
timtltf  a  perfect  gate. 

In  oroer  fully  to  understind  the  value  of  this  gate,  I  must 
explain  that  it  cloHes  the  outer  end  of  the  entrance  to  the  sout'  " 
basin  at  Key  ham,  which  entrance  is  made  as  a  lock,  200  fei 
long,  80  feet  T^ade,  and  43  feet  deep;  and  the  inner  extremity" 
being  provided  with  a  c;iiai*on  of  the  onlinaiy  construction*  the 
water  can  be  pumped  from  l»etween  the  gates,  and  a  dry  dcK:" 
obtained.  The  sliding-gate  on  such  an  occasion  has  to  sustain 
pressure  of  about  17tX)  tons,  arising  from  the  entire  depth 
water  at  spring  tides,  which  is  about  38  feet  or  39  feet.  Th«1 
strength  of  its  viirious  parts  had  therefore  to  be  very  carefhllj  j 
considered,  and  the  nicety  with  which  the  entine  structure  had] 
to  be  put  together  in  order  to  ensure  perfect  unity,  r»i.ni;r<vl 
excellent  workmanship;  and  when  I  say  that  it  was  ex' 
Mr.  William  Fairbaim,  of  Manchester,  I  neeii  say  notlm  _ 

The  arrangements  of  the  caisson,  which  enables  it,  withon 
pumping,  to  be  drawn  from  across  the  dock  entrance  into  l 
recess  prepared  for  it  in  the  masonry,  or  vim  versa  from  thd 
recess  across  the  dock,  are  simply  these.     The  whole  of 
bottom  or  hold  in  fonne<l  into  a  perfectly  tight  air-chamber, 
stituting  what  Mr.  Fuirbaini  terms  the  lungw  of  the  vessel, 
such  capacity  as  to  make  the  vessel  buoyant  to  the  extent 
10  or  12  inches  from  the  bottom;  and  being  thus  free  from  cont 

*  A  deKTiptiou,  with  tnigravtngr;  of  Uje  iron  fl«ftU«g  ttie  «£  ihe  Kew  Yodi  Natvy 
Y&rd^  will  be  lunad  ia  tLo  JtMnud  fur  l&d2,  Vul  XV.,  p.  |2L 
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witli  the  foil^  it  is  easily  floated  into  the  reoe«.  Above  thii  ai^- 
chamber  Lb  what  is  call^  the  tidai  ballaat  compartment  into 
which  the  water  haa  admiasion  throagh  two  aluioes,  and  per- 
mitted to  ebb  and  flow  with  the  tide»  thus  neutralising  the 
baoyaut  principle  of  the  lun^s.  The  thini  compartment  forms  a 
tanlc  capable  of  holding  aLxty  or  seventy  tons  of  water,  which^ 
beinff  fifled  from  hoee-pipes  eonnected  with  the  water-maina  of 
the  dockyard,  sinks  the  caiaaon  into  its  place. 

Near  tne  bottom^  four  large  pipes,  fitted  with  slide-valyes^  nm 
tlarou^h  the  vesseli  and  act  as  Bconrinff-slnicea  to  dear  away  any 
depout  left  by  the  flood-tide  upon  the  sill;  and  also,  at  low 
water,  to  create  a  current  sutiScit'Dt  to  carry  into  deep  water  the 
sand  or  silt  which  may  have  accumulated  in  front  of  the  caiaaon. 
To  aid  the  effect  of  the  scour,  the  niJl  ia  made  to  slope  each  way 
from  the  centre.  To  explain  the  working  of  the  caisson,  I  cannot 
do  better  than  take  Mr.  Fairliaim's  own  deacriptiou:— 

**It  is  drawn  in  and  out  of  tlie  recess  by  chaLus  attached  to 
each  end,  and  to  small  drums  on  the  working  gear.  There  are 
alao  two  guide-ropes,  which,  after  passing  tl^ugh  the  caisson 
immediately  below  the  upper  deck,  are  secured  to  the  north 
leoeea  by  spring-hooks  upon  links  fixed  in  the  masonry.  The 
emdfl  of  the  guide-ropes  are  connected  with  the  machinery  of  tlie 
hauling-chains,  and  are  wound  upc>D  barrels  in  the  south  recess. 

"In  order  to  remove  the  caisson  from  its  position  (assuming  the 
entrance  to  be  closed),  and  to  draw  it  into  the  chamber,  the  ends 
of  the  guide-ropea  require  to  be  secured  to  the  north  reoesa,  and 
the  two  amall  barrels  on  the  shaft  are  then  employed  to  tighten 
the  ropes,  and  being  fixed  by  tbeir  pauls,  tht*  hauling  gear  is 
then  detached  from  the  tightening  drama  by  sliding  olutcheft, 
which  oj>eratiou  lilMsrates  that  portion  of  the  machuiery  required 
for  the  purpose  of  draining  tne  caias^  »n  into  the  recesa.  IJefore 
Gommencing  Ihe  hauling  proceasy  however,  it  is  necessary  to  float 
the  caisson  (which  hitherto  has  rested  upon  the  bottom)»  and  this 
is  aecompb'shed  by  opening  a  valve  12  inchea  diameter  in  the 
bottom  of  the  upper  water  or  ballast  tank,  and  dischaz^png  the 
necesaary  quantity  of  water  into  the  tidal  compartment  below. 
The  caisson  then  rises  gra«iualJy  to  a  height  of  four  or  five 
inches  fr(»m  the  floor,  when  it  is  ready  for  being  drawn  into  the 
fieoeaa,  a  process  which  occupies  a  few  men  at  the  capstan  about 
eight  minutes. 

"  When  shut,  the  whole  of  the  caiaaon  is  supposed  to  be  filled 
with  water  to  the  level  of  the  tide,  excepting  only  the  bit  cham- 
ber, which,  it  will  be  observed,  is  the  only  buoyant  principle  it 
poeseases  for  raising  it  to  a  height  suificieut  to'fioat  it  into  the 
receaa;  and  the  water  having  free  access  through  the  tidfiJ  com- 
partment^ will  stand  at  the  same  level  on  DOth  sides  of  the 


"The  admission  of  the  water  into  the  tidal  ballast  comparts 
ment  is  eflected  in  two  ways,  either  by  opening  the  slide-valves, 
or  by  allowing  the  free  working  of  the  flap- valves  on  the  back  of 
the  slides,  which  ojnm  inwards;  they  therefore,  open  and  shut 
bfy  the  pressure  of  the  water,  aa  it  may  stand  higher  or  lower  on 
either  ai<le  of  the  caisson.  These  fla^^valves  are  added  for  safety, 
for  if  the  slides  were  not  opened  at  the  proper  time,  a  rising  tide 
might  affect  the  stability  ot  the  caiss^^n. 

''When  the  vessel  haa  entered  the  dock^  the  caisson  is  drawn 
from  the  reoeaa  by  the  working  gear  on  the  opposite  side  of  the 
idiamber,  the  guide  ropes  being  need  as  before.  The  water-tank 
is  filled  with  water,  and  the  caiaaon  sinks  quietly  into  ita  place 
on  the  sill." 

When  the  caiaaon  haa  to  be  removed  for  painting  or  repairs, 
and  it  becomes  neoeaaaij  to  float  it  away,  the  tidal  and  water 
diambera  must  be  emptied  at  low- water,  the  flap- valves  secured 
from  opening,  and  a  valve  opened  to  admit  water  into  the  air- 
diamber,  which  then  becomes  for  the  tune  the  ballast  chamber, 
csontaining  about  30D  tons.  The  only  peculiarity  re<juiring 
fbrther  to  be  explained  is  this.  Supposing  the  caisaon  to  be 
ballasted  at  2  inches  above  the  floor  at  low* water;  at  A f^^- water 
it  will,  of  course,  have  a  buoyancy  equal  t<^>  the  displacement 
of  the  materials  of  which  it  is  constructed,  for  the  space  of  the 
rise  of  the  tide,  which  is  equal  to  about  15  tons.  If  IxiillaBted  at 
high-water,  it  will  sink  on  the  floor  at  low-water  with  an  equal 
weight.  To  counteract  this,  ballaat-trucks  are  pnsvided  in  the 
dhamhcr  at  each  end,  and  level  with  the  deck^  and  these  are 
brou^i  out  AS  may  be  reuuired  to  suit  the  depth  of  water  the 
caifliBon  is  reouired  to  wora  in. 

As  it  may  be  interesting  to  know  some  of  the  principal  dimen- 
iiona  of  the  iron  of  which  this  excellent  piece  of  work  was  made, 
I  will  in  few  words  give  them.    As  I  have  before  casually  men- 


tioned, the  length  of  the  caiaaon  at  the  top  is  82  ft  6  in.  and  at 
the  bottom  68  ft,  6  in.,  the  height  being  42  feet  exclusive  of  the 
failing  handrail;  the  masonry  of  the  entrance  is  80  feet  wide  at 
the  top,  and  fiS  ft.  8  in.  at  the' bottom,  mt  that  when  closed  the  gate 
has  an  overlap  on  each  side  of  1  ft  3  in.  at  the  top,  and  1  ft.  5  io. 
at  the  bottom.  Along  the  bottom  and  ends,  ancl  on  each  side  of 
the  caiaaon,  oak  lining  timbers  15  inches  by  6  inchea  are  bolted 
and  made  perfectly  true,  in  order  to  fit  closely  against  correspond- 
ing timbers  flxetf  in  the  masonry,  and  make  a  joint  as  nearly 
watei^tight  as  possible:  the  caisson  would,  of  course,  be  pressed 
against  one  or  other  of  the  linings,  as  the  level  of  the  water 
was  high  or  low  on  one  siiie  or  the  other.  The  beam  of  the 
vessel  IS  13  ft.  Gin.,  and  with  the  timber  linings  therefoi-e  16 
inchea  more,  or  14  ft.  10  in.  The  distance  between  the  two  plane 
bkcea  of  the  masonry  is  15  It  6  in.  allowing  a  clearance  of  8  inches 
for  the  width  of  the  caisson. 

The  vertical  frames  are  18  inchea  apart,  formed  of  strong  an^e 
iron;  to  them  are  riveted  with  bnct  joints  the  iron  aheathmg 
plates  ^^inch  at  the  bottom,  gradually  decreasing  to  |-inch  at 
the  top*  The  side  plates  project  12  inches  all  round  the  bottom 
and  ends,  in  order  to  atfmit  the  bolt**  for  securing  the  wood 
frames  which  fit  the  Tuasonry  on  the  outside.  In  addition  to  the 
interior  frames  qf  ihe  bottom  and  the  endt^  a  series  of  stn>ng  plate 
beams  are  riveted  to  the  projected  sheathing  outside,  so  as  to 
prevent  the  external  pressure  from  causing  any  yielding  of 
those  parts.  Along  tne  bottom  the  cross  oeams  are  not  so 
clo«e  as  those  up  uie  ends,  in  order  to  insert  strong  wooden 
keelaona  on  which  the  caisson  remits  when  in  ita  place.  The 
whole  is  surmounted  by  a  timber  deck,  forming  a  bridge  of  com- 
munication between  the  opposite  sides  of  the  lock  when  the 
bridge  is  closed, 

You  will  perceive  that  the  aides  of  this  caisson  being  flat^  it 
does  not  posseaa  the  advantages  of  a  curved  body  to  resist  the 
stniins  upon  them;  they  therefore,  in  addition  to  the  framing  I 
have  been  describing^ — which  is  simply  that  required  for  a  curved, 
caisson — ^have  powerful  stringer-plates  2  ft,  6  in.  wide,  at  each 
deck,  and  gussets  at  the  angles;  indeed  the  structure  is  as  stiff 
as  it  almost  raw  be.  The  amount  of  deflection  was jpi-oved  at 
different  heights  of  water  from  18  feet  to  38  ft.  4  in.  The  deflec- 
tion, with  18  feet  of  water  was  -^ineh^  with  38  ft.  4  in.  of  water 
it  was  ^inch,  which  was  the  greatest  deflection  observed. 

It  is  a  question,  whether  making  this  caisson  slide  on  roUers 
would  not  be  an  advantage,  as  they  would  guide  it  at  tlie  bottom; 
but  Mr.  Scamp*a  objection  to  rollers  was,  that  if  they  got  out  of 
order,  they  would  be  difficult  to  repair  at  so  great  a  depth 
beneath  the  water; — and  the  choice  between  rollers  and  no  rollers 
must  be  left  to  the  judgment  of  the  engineer. 

In  conclusion,  I  may  ol>serve,  that  the  use  of  caissons  of  the 
old  construction,  when  pumping  is  neoesaaiy,  is  objectionable  by 
reason  of  the  time  and  labour  necessary  to  >ie  expended  in 
the  operation  of  docking  or  undoeking  any  ship,  whereby  a  tide 
may  perhaps  be  lost.  Tnat,  imder  ordmary  circurnaiancea,  where 
economy  is  a  consideration  (and  when  m  it  notT),  and  when  dock 
entrances  of  large  size  have  to  be  closed,  and  also  where  the 
position  would  not  impede  the  floating  of  it  away,  llr.  Scamp's 
"self-acting"  caisson  fif  I  may  use  the  term)  may  be  employed. 
And  also,  that  the  slidmg  caiasun  (which  it  has  been  the  immemate 
object  of  this  lecture  to  in  troiluee)  possessea  the  advantage  of  speed 
in  working,  and  may  be  used  in  any  situation. 

The  conditions  required  for  this  cai8s<m  were: — 

lat  To  resist  a  pressure  of  about  40  feet  depth  of  water» 

2nd.  To  make  a  perfectl^^  water-tight  joint,  the  lock  having 
sometimes  to  be  used  as  a  dry  dock. 

3rd.  To  be  worked  across  the  entrance  with  facility  and  great 
dispatch. 

4th.  To  avoid  the  usual  labour,  and  cause  of  great  delay  in  the 
working  of  ordinary  caissons  by  pumping. 

That  all  these  conditions  hjive  been  successfully  carried  out, 
I  think  you  will  have  gathered  from  the  observations  I  have 
made  upon  it.  And  I  also  think  you  will  appreciate  the  talent 
of  the  engineer  who  contrived  so  excellent  a  work^  and  the  akill 
of  Mr.  Fairbairn  who  executed  it. 

Subjoined  are  further  particul&ra  respecting  this  dock  and 
caisson. 

The  dimensions  of  the  entrance  to  the  lock  are  80  feet  w\de  at 
the  top,  and  43  feet  deep  from  the  coping  line  to  the  top  of  sill. 
The  low-water  line  of  spring  tides  la  about  IB  feet  above  the  sill, 
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and  high-water  litie  about  36  (eet  The  lock  eaitranoe  vms  de- 
Aigued  with  a  view  of  admitting  vesaeU  at  evexy  state  of  the 
tide. 

The  joint  for  the  whole  length,  with  anj  depth  of  water  outaide, 
ftad  the  lijck  dr\%  m  at  aU  timea  perfectly  water-tight.  The 
Oi^ration  of  working  is  jierformed  by  a  few  men  only  at  a  capatan, 
and  it  can  l»e  taken  out  acrona  the  entrance  or  back  again  into 
the  camber,  in  from  eight  to  ten  minates.  Pumping  ia  not 
naoeawuy,  aa  the  Gaiaaou  is  ballasted  to  the  depth  requu^d,  and 
the  tide  Ls  permitted  to  rise  and  fall  within. 

Tho  ouly  TH?cnliarity  reouiring  further  to  be  explained  ia  thia. 
BumxiAinjti  the  L!»iAson  to  be  ballasted  at  2  inchea  above  the  fl<x)T 
jit  low  wAt<n',  at  high  water  it  will  have  a  buoyancy  ec^ual  to  the 
disjilacemeut  of  the  materials  of  which  it  La  constructed,  for  the 
Hpaw  of  the  rise  of  tide,  which  is  eq<ial  to  about  fifteen  t^^na. 

If  Imllanteil  at  high  water,  it  will  sink  on  the  floor  at  low  water 
with  an  equal  weight  To  counteract  this,  biillast-trucka  are 
provided  in  chambers  at  either  end,  and  level  with  the  deck,  and 
are  brought  out  a»  may  be  required,  to  suit  tliC!  depth  of  water 
the  oaiason  is  required  to  work  in.  An  upper  ballast-tank  is 
prorided,  which  i»  tilled  Irom  the  iire-nuiint  for  cauMS  when  the 
oaJBBon  i^  ret^uiTOti  to  be  kept  acroea  the  entrance,  the  lock  being 
uae<l  aa  a  dry  dock. 

Tlie  pOTmanent  ballast  in  the  bottom  of  the  caiason  may  be 
regulated  for  any  depth  by  oi>einng  a  man-hole  for  access  to  the 
airH^ham^>er,  in  which  the  perniLkiietit  Iwtllnflt  ia  placed,  Tliis 
mau-huie  is  ne^u*  the  bottom  of  the  caifiaon,  and  ueceaaible  when 
tlie  lock  is  empty. 

Benitlcft  the  sliding  caisaon,  there  are  five  others,  one  at  the 
inner  end  of  tlie  lodt,  one  between  the  two  biisins,  iind  three  bo 
dock  eutniucej?;  these  ju^,  in  form,  conatruetiou,  aiid  geueral 
management,  similar  to  orilinary  caiswns,  differing  only  in  ilis- 
peuaing  with  the  great  la1x)ur  and  delay  requir^ni  fur  onlmary 
ejiiaaonfi  bv  pumping.  By  the  following  brief  explanation  the 
methivi  n4lopte<i  for  avoiding  the  great  e]ti>enae  and  delay  of 
l^umping  will  lie  clearly  understood. 

The  cai!4»«»n  ia  lialhisted  to  the  deijth  required  for  olitaining 
utability;  at  a^MHit  that  depth  sluice-oocm*  are  ^riTovided,  oue  on 
each  side,  the  botton*  l^eing  about  an  inch  above  the  water-liue, 
and  at  the  sfuiie  level  the  deck  of  tiiM-chaml  ler  \s  f<>rme«l.  An 
upjxsr  ballftut-tank  is  pro\'ided  above  the  highest  water-line,  with 
a  trruik  ct»ju  'ng  with  the  lower  tidal  deck,  and  to  the 

hott<»m  of  il  I  valve  is  pi-ovided. 

When  it  is  tvi|ujr  .*i  to  sink  the  CAiASftn,  water  ia  supplied  fiTim 
the  fiitsniiun  to  the  ballast-trunk,  which  will  eiiik  t!ie  sluice* 
doom  l»elow  the  wnU»r-line;  the  d^Tors  are  then  opened,  and  the 
water  will  th^v,-  m^  nnd  tlje  ctdssMin  will  continue  to  sink;  the 
valve  at  the  Ixittcnn  of  the  t*mk  is  kept  closed. 

For  lifting  the  cai8,^m,  tin?  sluice  on  each  aide  is  opened,  and 
the  valve  at  the  bottom  of  the  trunk;  all  the  water  al>ove  the 
tidal  line  will  j>aas  trcnn  tho  tiiuk*  The  caiaaon  being  relieveil  of 
that  h«id,  will  rise,  and  the  water  from  within  will  continue  to 
llow  out  until  the  whole  haa  eacaped,  and  the  Bluices  are  al>ove 
the  watei^line,  and  the  tidal-dedt  ia  free;  the  sluices  are  then 
doaed,  and  the  eaisaon  is  i.»erfectly  under  control  During  the 
operatitjns  of  sinking  aud  lifting  the  cjuaaon,  care  ia  required 
Ijd  guide  the  atems  aocurately  in  tlie  gnxnres.  When  the 
cni»on  13  sunk  in  ita  place,  as  much  water  as  may  be  necessary 
ia  ^upplieii  fmm  the  fire-main  to  the  upper  bali&st^tank;  and 
wlif  u  it  in  required  to  lift  the  caiason,  the  valve  below  is  opened, 
the  water  escartos,  and  the  cauiaon  floats. 

The  de»*ywvtch  with  which  caiaaons  of  this  kind  are  maiiaged, 
will  depeini  ou  the  piYiW^ion  made  for  -supplyiug  water  from  the 
Rudns,  ami  for  mimittitig  the  water  by  tlie  sluices.  Ample  pn> 
viaion  fur  these  puqKXMt»s  being  made,  a  very  ^hort  time  only  is 
Momttay  for  ainking  or  lifliiig  oMiwoa  of  this  deacnjition. 

In  connection  with  this  aubjcct,  we  append  some  obaervationa 
r«*lattve  to  the  K(»yham  Caisson^  by  Lady  Beutham,  addreaaed  to 
Uie  CuuDcil  of  the  Institution  of  Civil  Engineers; — 

At  the  meeting  of  tliis  Institution,  on  the  9th  May,  1854, 
the  p«tp*?r  read  wiis  *'A  Deacnptiou  of  the  Sliding  Caiss*>u  at  Her 
Majr'Htv's  l>iH:k>'anl,  at  Keyh;ira,  Devon,"  by  Mr.  William 
FairV«urn,  V.E.  ^Tl^is  i)a|H3r  Wlatetl,  that  "Omssons  for  closing 
the  wide  cutninces  of  ditcks  were  tij-st  suggeattHi  in  thi.^  country 
by  General  Sir  tiamuel  Bentbam;  that  aince  his  time  they  hav  e 
\^mn  aoiaewhat  eat^tensively  uaed,  although  the  objection  oi  ocen- 
pyioig  A  ooaaidjtrable  tlm^  in  having  the  water  pumped  out  of 


them,  and  it  being  Decessary  to  float  them  entirelr  A  way  from 
the  opening  before  a  vessel  ootdd  paaa,  renderea  them  only 
applicable  for  apecial  localities."  It  ia  to  these  objections  thai  th^ 
following  obser\^atiaD8  are  principally  limited* 

It  appears  that  the  cuaaon  at  Keyham  was  designed  by  Mr. 
Scamp,  and  that  the  iron  work  for  ila  coDfltructioa  wan  oon&M 
to  Mr,  Fairbaim.  The  means  he  employed  for  giving  it  strength 
add  a  feather  to  the  rich  jJume  which  adoma  that  gemtlemair^i 
cap*  It  ia  S'Ir.  Scamjs'a  originality  of  in^^ention  that  ia  auestioDed, 
as  relates  to  valves,  the  means  oi  paving  buoyancy  to  Uk^  CTUsaao, 
and  of  sinking  it  into  its  jilace  ^^thout  need  for  pumfnn§  viHr 
into  or  ont  of  it. 

Sir  Samuers  first  proposal  for  a  floating  dam,  as  it  wwm  ttai 
called,  was  in  1798,  lor  closing  the  entrance  of  the  srefti  basiii  i& 
Portsmouth  Dockyard;  his  plan  was  approved  of  by  tht 
Admiralty,  the  oaisBon  built  accordingly,  and  put  into  its  phMse 
at  the  opening  of  the  basin  iSth  January  180L  A  copy  rf  ^ 
General^  proposal  waa  printed  in  No,  1317  of  the  JftfcftonM 
Ma0azm§,  November  1848;  as  waa  also  the  copy  of  a  pn^^ 
letter  from  the  maater-shipwright  of  Portsmouth  Yard,  giring 
an  aoeount  of  the  successful  first  employment  of  the  caissoiL 

On  reference  to  that  projwsal,  it  will  be  seen,  that  after  apeakiiiff 
of  the  ballaat  requisite  to  give  the  caisaon  stability,  the  General 
went  on  to  say:  *^  What  little  additional  weight  it  will  require  to 
keep  the  vessel  fri>m  rising  out  of  the  groove  at  the  time  of  hirii 
water,  is  to  be  obtained  by  letting  water  into  one  or  more  of  vm 
cisterns  forme<l  in  the  vessel  Lmmetiiately  under  the  deck.  This 
water  would  of  it>»elf  run  out  of  the  cistern  at  the  time  of  low 
water^  even  at  neap  tides,  by  means  of  the  pantloeki  or  valteM,  as 
shown  in  the  profile," 

From  that  proixmal,  it  is  evident  that  no  pumping  waa  reqnisito 
for  raising  wjtter  out  of  Sir  Samuera  caisson  at  Portamoatlt 
However,  he  being  Bcmpuloualy  exact  in  providing  for  extreme 
caaea,  added,  that  if  "at  the  *time  of  high  water  it  ahould  b© 
requiretl  to  o[>en  the  gate  on  the  sudden,  the  water  iu  thia  eaae 
must  lie  pumped  out  of  the  cisteraa.**  In  similar  drcumstanoei, 
it  doeH  not  iiii^xiu"  that  the  water  in  Mr.  Scamp's  cisterns  ocmld 
be  got  rid  of  otherwise  than  by  pumping. 

From  the  above,  it  seema  clear,  that  in  respect  to  valves  far 
dmining  the  Keyham  caisson  from  water,  no  advance  haa  been 
made  ujpon  the  esttiblisheil  practice  erf  half  a  centixry;  but  to  aasars 
myself  of  accuracy  in  thia  pajiicular,  I  applied  to  a  gcntlemMi 
w[io  Imd  been  for  many  years  the  master-shipwright  of  Ports- 
mouth Yiutl;  he  haa  in  consequence  informed  me,  that  **tii 
regiiixi  to  any  novelty  in  the  idea  of  admitting  water  to  lbs 
cairtson  by  means  of  pamttocks  nr  waiwr,  I  have  to  say,  that  I 
have  never  known  a  caiiiisrm  without  »uch  an  arrangement  It 
ia  a  notorious  fewt,  that  the  caissons  at  the  Royal  Dockymrds  arc 
weighted  with  water  admitted  in  such  a  way,  suid  that  the  watsr 
is  let  out  by  opening  the  tw/w*.  Some  alteration  has  V»een  made 
since  the  introduction  of  ii^on  caissons  in  the  methtwl  of  opening 
the  valve — a  screw  ia  used  for  that  purpose,  but  that  is  only  a 
simple  mechanical  contrivance  to  carry  out  the  same  principle; 
and  that  (ieneral  Bentham  liad  no  leas  the  merit  of  the  valve 
than  he  had  of  the  caiason  itself.*'  It  ^na  in  respect  to  the  ^-alv© 
that  Sir  Samuel's  caisaons  differed  from  foreign  examples,  as  in 
those  water  was  puimp^  out 

Sir  SamueFs  caissonB  being  said  to  be  applicable  only  to  spedttl 
locadities,  has  been  negatived  by  his  having  introduced  them  in 
the  apppipriatiuB  <:»f  an  old  work,  the  boat-cumber  in  Partsmooiii 
Yard,  to  docks  for  one,  two,  or  three  frigates  at  ple.Lsune,  the 
eatranoes  to  which  at  their  different  lengths  wt*re  d 
same  caisson;  but  as  other  difliculties  are  alleged,  it  vi  it 

desirable  to  obtain  information  from  a  gentleman  who  ItAd  had 
long  exTierience  in  our  principal  dockyards.  To  inquiries  oo 
this  subject  the  reply  was,  ^*I  nave  much  pteasore  in  informing 
vou  that  I  never  found  any  inconvenienoe  in  floating  tlus  caisson 
(General  Eentham^s)  out  of  its  phkce,  either  »i  Portamottth  or 
any  other  yanl  whei-e  I  have  been,'* 

The  time  consumed  in  opening  or  dosing  an  ei^fcfnnoe  T&aammA 
to  be  ascertained.  At  Keyham,  it  is  stated  to  be  efieoted  in  lea 
minutes  for  the  opening,  and  eight  minutes  for  the  clc»iB||;  but 
whether  this  be  the  af^ertige  time,  or  only  some  speoisl  occssmn,  b 
not  mentioned.  The  reply  I  obtained  from  Forlonouth  was  as 
fullowa:  **The  aesra^  time  required  to  float  the  OMSSon  out  <rf  or 
into  \iA  place  is  alx^ut  ten  minutes."  Thus,  in  rsgard  to  tims, 
the  diflerenoe  between  the  original  caLsBon  And  thnl  at  Keyham 
is  haixlly  appreciable,  seeing  Uiat  in  one  ease  the  Uiue  ia  on  an 
average,^  in  the  other  (apparently)  bat  one  ooosion.    Ii;  aa  has 


h^ea  said,  the  water  at  KejliAin  ia  utippUed  hy  the  fresh-water 
pipes,  thai  maj  cause  the  two  mmntee  diSerence  ia  smkiDg  the 

As  to  the  superior  advantages  of  a  rectangular  caiaaon^  that 
mnat  remain  au  engineerins  probteuL  In  the  proposiil  of  lOth 
Sept^mlier  1798,  it  h  stated  aa  followa:  "Itubeaa  of  &  flat  bottom 
of  woodwork  and  side  walla  of  maaoarj*  the  whole  is  of  nuuaoury, 

m  the  form  of  a  revenaed  ar^ih <  A_4oaiiTi^  dam  la  made  to  ht 

water-tight  into  a  groove  wro^ight  iu  the  arch  of  maflourv,  by 
wfaidi  means  the  enti-^aiice  will  be  abut  up,  and  the  water  will  be 
kept  in  or  out  of  the  bo«in.*»...  This  flivitiny^  dam,  which  ia  built 
much  in  the  form  of  n  navigable  vessel/'  &c.  iu  contiiiuance  of  ite 
description,  afterwards  gties  on  to  aay^  **the  curvattire  given  to 
the  siuea,  at  the  same  time  that  it  at¥orda  a  degree  of  capacity  to 
the  veast*!  sufficient  to  make  it  supfwrt  the  weight  of  the  auperin- 
oombent  bridge^  together  with  a  suflicieut  quantity  of  lialkflt  to 
give  it  stability,  euablea  the  aides  likewise  tlxe  better  to  resist  the 
{iteiaura  of  the  water  at  the  greater  depth." 


J?«TIFIC  TRAINING  FOR  PRACTICAL  PUESUITa 

A  Parewdl  AddresM  delivered  to  the  Sh^denis  in  Uie  School  of 
Engijyxrin^,  Trinity  College  DuA/tn,  165-1  By  Bob£RT  Y. 
Dixoy,  aJm. 

Aa  my  offictnl  eonneetiofi  with  the  TJniTerBity  is  drawing  to  a  cloee, 
and  I  nm  now  addreming  you  for  the  l««t  time  from  the  Chair  of  Natural 
Philoaophyi  I  ani  auxiuua  to  avail  myaelf  of  the  present  opportunity  to 
make  a  few  remarka  on  some  matters  oontiecttid  with  your  studiea  here. 
These  remarks  will  mainly  refer  to  the  chanhoter  of  the  training  by  which 
thii  school  Mekv  to  prepare  ita  students  for  the  ardnouB  and  refiponmble 
duties  of  the  profeMion  they  purpose  to  follow,  and  my  chief  objeefc  in 
layiag  them  before  you  Is  to  «atiflfv  you  of  the  fioundne«s  of  the  princi- 
plea  on  which  that  training  if  condo^tod,  and  to  atimtilate  and  encourage 
you  to  avul  yonrvdvee,  honefltly  and  eameatly,  of  the  advantages  now 
offisred  vou,  8ucb  an  appreciatiau  of  the  true  chanMiter  of  the  studiet 
m  which  he  is  engaged  is  always  valuable  to  the  student;  it  tends  to 
fvooneile  him  to  many  an  irksome  and  tedious  ttiak,  braces  hhn  to 
flnooant«r  many  an  apparently  injrurmountable  difficulty,  and  raises  him 
atpove  a  mere  routine  disi^rge  of  his  prescribed  duties.  But  in  the  case 
of  the  studies  in  which  yoa  are  engaged,  this  knowledge  is  speciaUy 
important.  Until  very  mtclyt  the  utility  of  sdentific  Instruction^ 
Instruction^  that  ta,  in  principles — ^to  pcrm>n8  embarking  in  what  are 
eaDed^  empbatic^Uly,  piuctical  pursuits,  such  as  the  occupations  of  the 
""  *  ir,  the  Machinist,  and  the  Manufacturer, — has  been,  if  not 
y,  at  least  practically  denied  in  this  country.  Latterly,  indeed, 
r  eerrect  riews  on  the  subject  are  beginning,  though  dowly,  to  make 
their  wayt  but  stilt  it  is  far  from  being  generally  r«icogniaecl  that  the  only 
•cmnd  and  legitimate  mode  of  preparing  a  candidate  for  the  practice  of 
any  art  or  occupation  whatever,  is,  firsts  to  teach  him  the  priticiplcH  on 
which  the  prooessee  in  such  art  are  bsaed,  and  then  to  train  him  in  the 
applica^on  of  thoae  principles. 

The  oorrectuess  of  these  views  has,  however,  long  been  felt  in  those 
eentinental  state*  where  engineering  and  mannfacturing  works  of 
national  importance  are  cained  on  under  govemmeDt  supervision,  as, 
fca-  instance,  in  Holland,  where  the  very  existence  of  a  brge  part  of  the 
country  depends  on  the  efficiency  of  the  embankments  and  drainage 
works;  in  Northern  Italy,  where  the  fertility  of  extensive  districts 
depends  on  their  irrigation;  and  in  France,  where  large  and  important 
maoufaciuring  and  mining  operations  are  objects  of  national  care  and  of 
government  regulations.  In  all  these  cases^  the  siq^erinteDdenoe  of  the 
rMpmiaihle  works  aOuded  to  is  entrusted  to  pupils  trained  in  scieotifie 
fehools,  and  the  wisdom  of  this  procedure  has  been  fully  established  by 
oqwrienoe.  Nor  Is  it  only  for  ualional  works  that  pupils  arc  thus 
trained  m  those  states.  Scientific  instruction  is  given  in  their  public 
educational  institntions,  in  all  branches  of  art^,  or,  in  ether  words, 
students  are  instructtd  there  in  the  principles  of  all  those  processes.  I 
use  this  latter  form  of  expression  bcMcause,  in  the  peroeption  of  its  pro- 
priety is  involved  a  forcible  ivrgiiraent  in  lavour  of  leientiJlo  syttenuitic 
tiaimng  for  the  practical  arts.  Many  may  h**  led  from  a  want  of  sutB- 
eiently  aoeuiate  information,  or  fr^jm  a  hasty  view  of  the  subject,  to 
doubt  the  utility  of  a  scientific  education  ^  a  practical  man,  but  none 
eui  deny  that  a  knowledge  of  tl^  principles  on  which  a  procefis  is  con* 
dncted  will  enable  an  operator  to  manage  it  more  successfully.  Of  two 
manufaeturemi,  one  who  knows  what  steps  are  essential  to  a  prooosa^  and 
why — will,  it  roust  be  admitted,  be  better  able  to  guard  aga^inst  failure^ 
if  not  to  command  success^  than  one  who  merely  foilowi,  without  inteb 
]ig«Doe,  a  prescribed  formula.  Of  two  machinista,  one  who  understands 
the  nature  of  the  force  to  be  employed  in  a  machine,  and  the  principles 
of  its  aetton,  must  be  a  better  artist  than  one  who  only  makt;^  the 
machine  frnm  plan  and  model.  Of  two  engineere,  one  who  comprehenrls 
the  equilibrium  of  stniL-tures,  and  the  action  of  material  toTO&i,  must  be 
a  more  able  dei$igner  than  one  who  merely  works  by  empirical  rales. 


My  chief  object  in  the  following  lumarks  is  to  jusUQr  and  iUustvale  the 
application  of  these  views  to  the  particular  case  of  the  profession  of  the 
Civil  Engineer, 

And  as  the  term  EngineeTj  in  its  popular  use,  is  an  ambiguous  one^ 
heiBig  appUed  to  makers  ef  engines  as  well  as  to  oonstraotoie  c^  nuhoads 
and  sinmar  works,  I  think  it  necessary  first  to  define  the  sense  in  which 
I  employ  tt  in  the  following  remarks,  I  nae  the  word,  then,  to  denote 
a  person  whose  profeastonal  oocupatkm  it  is  to  design  and  superintend 
the  oimslruction  of  those  great  highways  by  which  intereourse  is  effected, 
and  trade  and  ^-afflc  carried  on  between  different  countries  and  diSerent 
parts  of  the  same  country.  This  includes  the  making  of  roads,  railways, 
and  canals,  with  the  construction  of  bridgfs,  vi&ducts,  aqueducts,  docks, 
haLrbouiiB,  Ac,  and  everything  necessary  fur  their  complelenesa  and  per- 
manence. I  thus  exclude  from  the  duties  of  the  engineer  the  making  of 
the  engines  by  which  locometlou  is  effected  by  sea  and  hmd,  and  I  think 
the  term  mechanist,  or,  more  properly,  madiinist,  should  be  employed  in 
designate  a  person  devoted  Ur  such  r>ecii}Mition.  I  exclude  also  the 
funetinns  of  uie  architect  and  the  builder;  and  the  progress  which  haa 
been  of  late  yean  made  in  the  di  vision  of  labour,  juskifies  me  alee  in 
separating  from  the  profession  of  the  engineer  the  duties  of  the  eon^ 
tractor  rThile  thtis  cietaching,  however,  these  various  branches  of  art 
frum  the  business  of  the  engineer,  I  must  not  be  understood  to  imply 
tlyvi  they  have  no  oonneodon  with  the  latter,  or  that  they  aD  stand  in 
the  same  relation  towards  It.  Lord  Bacon  remarked  long  ago,  that  no 
science  can  be  successfully  oolttvated  by  itself,  and  the  same  may  be 
said  of  the  arts.  For  not  only  is  it  true  thai  any  givect  art  dependa 
directly  on  others  for  its  existetioe  or  its  p«^ection,  but  there  is  also  an 
indirect  relation  between  them,  similar  te  that  referred  to  by  I^rd  Bacon 
as  existing  between  the  Aciences,  by  which  their  mutuiii  progress  ts  mate* 
rially  aSWeted.  Still,  notwithstancHng  this  intimate  connection  betweeii 
various  arts,  not  only  may  they  be  abstractedly  conBidertd  as  distinct, 
but  eit^eriencc  and  litstnry  have  shown  that  the  tendendes  of  the  increase 
of  oivilisation,  of  the  gmwth  of  capital,  and  of  the  progress  of  knowledge, 
have  always  been  to  isoUte  them  in  practice.  Nor  have  the^e  cauMes 
the  elfisot  merely  of  separating  arts  and  professions  previonsly  combined, 
but  also  of  producing  new  onei^  by  oreating  a  demand  for  work* 
or  results  of  such  importanoe  and  of  such  extent  as  to  call  for  the 
servloes  of  a  special  chiss.  Thus  the  progress  of  civilisation,  anil 
ku^jwledge,  aod  wealth  has  separated  the  professions  of  the  oculist, 
the  aurist,  the  dentist^  and  the  surgeon;  of  the  conveyancer  and 
the^  pleader;  of  the  common  law  and  the  equity  barrister;  hia 
divided  machinists  into  makers  of  locomotives  itnd  stationary  steam* 
engines,  and  these  latter  into  makers  of  land  and  marine  engines.  And 
the  most  striking  instance  on  reoord,  perhaps,  of  the  creatioD  of  a  new 
profession  is  in  the  c^ose  of  engineers,  a  dues  which  has  been  called  into 
existence  in  these  countries  within  the  last  thirty  or  forty  yrars.  For 
although  individuida  have  followed  the  occupation  at  various  periods 
during  the  Uet  1*20  years,  a«  Brindley,  Smeaton,  and  others,  jrot  the 
calling  did  not  :ittain  the  position  and  permanenoe  of  a  professicm  until 
within  the  period  I  have  mentioned;  and  since  i*°  ""♦"'H aliment,  with 
the   rapid   progress  which  characterises  the  -l  >    of   aD   the 

reoently-disoQvered  arts  and  soienees,  it  has  alrt- >  i    i  itm>lf  from 

various  brandkes  of  art  accidently  or  necessarily  uunnccttMl  with  it  at 
first.  The  earnest  engineers  were  generally  either  maeluni^ts  or  buildei-M, 
aooortling  to  the  nature  of  the  works  which  they  were  called  tinon  ta 
sxecute;  but  by  their  labour,  and  ingenuity,  and  skill,  aided  by  the 
requirements  of  the  times,  they  graduaUy  constmcted  a  new  profeiision, 
and  further  trained  up  cv  bixly  of  ooatraoton,  themselves  constituting  n 
distinct  dasa,  remarkable  for  their  enterprise,  intdligenoe,  and  sseat. 

I  have  stated  that  the  duties  of  the  engineer  are  distinct  from  those  of 
the  machinist,  the  architect,  the  builder,  or  the  contractor*  I  purpose 
now  to  inquire  more  particularly  what  those  duties  are,  and  to  show 
that  they  may  be  taught  scientifically, — that  is,  as  I  exphuned  before,  that 
the  principles  on  which  they  depend  are  known,  and  may  be  oommun}< 
eated  systematically  ta  the  student;  and  further,  that  he  can  be  trained 
in  the  pructical  application  of  those  principles  where  it  is  neoessjuy  that 
he  should  apply  them  himself,  and  in  the  mode  of  ensuring  their  appli- 
cation wherts  they  are  carried  into  effect  by  others.  And  as  1  proce<id, 
I  will  briefly  notice  the  means  prorided  In  our  Sdiool  to  effect  these 
several  *jbjects. 

The  first  duty  of  an  engineer  who  is  called  on  to  construct  a  line  of 
communication  between  two  given  points^  whether  by  nulway  or  canal, 
is  to  ascertain  the  course  he  will  foOow.  To  determine  this,  he  muit 
have  a  map  or  survey  of  the  intervening  country,  with  trial  sections 
along  the  most  destraMe  routes.  On  the  accuracy  of  such  surve\'^  and 
sections  much  of  the  value  of  his  decision  wiU  depend.  It  is  iujcconl- 
ingly  essential  that  he  should  be  able  to  test  their  accuracy  either  by 
personal  examination,  or  by  the  aid  of  assistuiits  of  whose  compet&ftc«» 
he  has  assured  himself.  The  ijiip3rtance  of  this  duty,  moretiver,  suid 
the  liability  to  errors  iu  the  j>t:'rformanoe  of  it,  arising  either  from 
wilful  or  uniDtentionul  neglect,  espectidly  in  districts  not  previously 
examined  with  care,  wiU  always  render  it  one  which  the  young  engineer 
will  be  liable  to  be  called  on  to  discharge  in  person.  The  art  of  survey- 
ing and  levelling,  therefore,  with  the  necessary  and  iudxapensable 
adjuncts  of  plotting  and  mapping,  is  one  in  whidi  he  must  be  uot 
merely   acquainted   with    the   principles,    but   also    an   adept    in    the 
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praotioe*  And  there  U  probably  no  mibjeot  oonneoted  with  liis  profession^ 
on  both  the  principlea  and  practice  of  which  more  han  been  written, 
proving  that  in  this  department  at  leaat  thtre  is  a  very  general  irapreadon 
thftt  much  valuAble  infonnatian  can  be  conveyed  to  the  student  m  » 
acienti^o  and  syitematiQ  fomi.  But  here  I  must  take  the  opportunity 
of  warning  you  agiuniit  the  not  uncommoo  mistake  of  lupposiiig  that 
when  a  person  understAndii  how  a  thing'  U  to  be  done,  he  can  neceflsarily 
do  it;  that  when  he  comprehenda  tbe  principles  and  method  of  an  opera- 
tion, he  will  nectjfl^aj-ily,  and  without  practice,  be  an  adept  in  the  per- 
formance of  it.  This  i«,  oa  I  have  aaid,  not  an  uncommon,  but  not  the 
leas  a  most  mlHchievoos  error.  Wherever  therefore^  as  in  the  present 
ca«e«  tt  is  neceaaary  for  you  to  poaseiw  practical  skill  in  any  branch  of 
your  profession,  remember  that  it  can  only  be  acquired  by  practiod — 
that  you  can  only  attain  to  the  power  of  doing  a  thing  by  doing  it. 
Accordingly,  you  know  that  you  are  not  merely  taught  here  the  princi- 
ples of  surveying  and  levelling,  but  that  you  are  also  required  to  practise 
those  arts;  that  you  lue  sent  into  the  field,  day  after  day  and  term  after 
term,  to  make  sections  and  surveyB,  at  firat  mider  uistraction,  and  aftei^ 
ward»  by  yourselves.  This  is  one  of  those  duties  which,  after  you  have 
mastered  its  principles,  must  always  appear  Irksome  and  tedious;  for 
this  reason  I  dwell  upon  its  importance  now,  and  for  this  reason  the 
Professor  at  the  hea^l  of  the  School  i^  so  urgent  with  you,  at  the  cost  of 
mucli  personiil  labour  and  fatigue,  for  the  due  performanoe  of  it.  And, 
thanks  to  his  indefatigable  zeal  in  the  discham  of  this  and  the  other 
onerous  duties  of  bin  olttce,— and,  T  must  add,  to  the  dihgenoe  with 
which  you  and  your  predecessors  in  this  School  have  devoted  yourselves 
to  tluB  branch  of  yunr  studies, — we  are  able  to  refer  with  satisfaction 
to  convincing  proofs  of  the  skill  attained  by  your  pupils  In  this 
department. 

llie  requisite  sorveys  and  trial  sections  having  been  carefully  made 
and  mapped,  the  choice  of  a  route  will,  in  most  cases,  be  a  choice 
between  steep  gradients  and  heavy  works.  The  judgni^it  of  the 
eoginwr  will  be  ojchibited  in  the  decision  he  will  come  to  on  this  point. 
To  guide  his  judgment^  he  will  require,  in  the  case  of  a  railway,  for 
instance,  to  know,  on  the  one  hand,  the  capabilities  of  locomotives  and 
the  expense  of  their  working  a8  affected  by  various  gradients;  and  on 
the  other,  be  must  be  able  to  calculate  the  cost  of  aU  the  incidentals  of 
^e  coiuitructioD  of  a  lino,  including  its  earthworks,  embankments, 
bridges,  via^iucts,  &c.  For  the  former  point  he  should  know  the 
theoretic  capabilities  of  the  locomotive  engine,  and  also  how  far  the 
mechanical  difficulties  preventing  their  development  have  been  over- 
cutne.*^  He  should  know  the  theoretical  relaMoEi  between  the  power 
applied  and  llie  resislaaoes  to  its  action,  and  be  should  be  acquainted 
with  tlie  experiments  instituted  to  determine  the  value  of  the  latter. 
Thus  alone  ^ill  he  bo  able  to  interpret  oorrectly  the  results  of  past  expe- 
rience, and  apply  them  U*  new  cases.  Hius  experiments  are  made,  we 
will  suppose,  with  h»oomrjtivea  of  different  constructions,  on  lines  of  dif- 
ferent gradients,  with  various  loads  at  different  velocities,  and  In  different 
itates  of  weather,  and  the  respective  quantities  of  cool  consume^l,  are 
aacertained.  Now,  it  is  only  by  appljing  the  prindples  of  mechanics  to 
determine  the  relation  existing  between  the  force  expended  and  tbe 
opposing  resistances,  that  we  can  distinguish  the  effects  of  the  latter, 
and  determine  their  separate  amounts,  and  so  ascertain  the  expenditure 
of  force  necessary  to  overcome  new  combinations  of  resistanoes.  It  is 
for  thia  reason  that  you  are  instructed  in  the  theory  of  the  steam-engine, 
and  taught  how  to  calculate  its  effects  in  the  different  forms  in  which  it 
is  employed.  You  have  been  taught  how  much  is  certain  in  this  theory, 
namely,  the  mechanic^  pKnciples,  and  how  much  is  only  prohaltle, 
namely,  the  action  of  the  steam  when  in  motion  and  espandiug,  and  the 
Umiu  of  the  consequent  unoertaiDty  in  the  final  results  have  been  pointed 
out  to  you.  You  have  alto  been  shown  how  the  ordinary  resistances 
hftv"-  *  "^  "  --Tperimentally  investigated,  and  to  what  different  degrees  of 
C4^ !  r  values  are  known. 

\  >  tjoe  to  the  different  structures  requisite  for  the  complete- 

ness of  a  i-ailway,  vnu  have  in  like  manner  been  firat  instructed  in  the 
mechanical  principles  invoIv«?d  in  the  detormination  of  the  oonditions  of 
Uieir  equililirium.  The  application  of  these  principles  would  be,  in 
most  cases,  a  matter  of  little  difficulty,  if  the  forces  whose  equilibrium 
we  investigate  acted  merely  on  material  puiiits  oonneoted  by  rigid 
mathematical  lines.  This,  however,  is  very  far  from  being  tbe  actual 
state  of  thingii,  and  hence  rises  considerable  difficulty  in  the  application 
of  mechaiiicsJ  principles.  The  structures,  in  fact,  of  which  we  are  at 
present  speaking,  are  all  designed  to  support  weights  and  resist  strains. 
Besides  these  forces,  however,  the  material  masses  of  which  they  are 
composed  are  themselves  in  all  their  particles  subject  to  the  action  of 
gravity,  and  of  those  molecular  forces  to  which  w©  give  the  names  of 
cohesion,  attraction,  and  elasticity,  and  to  which  what  is  commonly 

'  To  mMff  ih$  MtDiisntH  witlt  tlie  qieuis  df  lieociai^  IborauijtiJIy  ooiiTenaat  with  the 
detail*  of  tlM  ouMtruotioi  cif  tbe  kwoauAivfi,  a  vexy  oi*n]dete  sad  elabunitav-dziljilMd 
laodul  (if  tiw  '  i^vnuTiHkfi  ■  a  .',.u^*  .,t>,nn^  -^n  tbe  Great  W— >-  --i-  v-.*-'!  --..— I'M-iii^^y^ 
ha«l»ftri  ;uietqa«caJ>  u  in. 

kiic*aivi  4iDch<!»  iu  <.ke, 

AU t^  I-  utuUj  in  fofju,  j-.,.,..i..,.u,  «uii  ... 

€»tm(p(tt  tim  tartiuse*  erf  iha  serend  )odiii 

c^Digi^  1  by  tbfi  procosB  Unatdtetuptmu, 

lUiaaUii,.  .  , .  ...,..,...  ;iyn  of  Mcltiag.    Tbe  whole  macluiit^  ui^.  i  luu-* 

bt^  (aJtwu  JwuiMkr,  «ad  ti*  Mverai  pvU  «xbitnted  la  detail 


designated  the  strength  of  materials,  is  due.  The  amount  and  natort 
of  £eee  ktter  forces,  the  knowledge  of  which  is  obviously  fwrntitl  to 
the  determination  of  the  strength  and  permaneooe  of  structures  i 
of  materials  subject  to  their  action,  can  only  be  learned  from  « 
and  considerable  attention  has  been  devoted  to  this  sabiect  in  rseent 
timefl.  l^e  labours  of  Professor  Barlow  and  Mr.  E.  Hod^kinaoin  ln_ 
this  department  have  been  speoiaHy  brought  under  your  notice^  ; 
form  of  apparatus  of  the  same  oonstruction,  and  on  the  same  sea 
that  employed  by  tbe  latter  gentleman  in  one  department  of  his  in 
gattons,  has  been  provided  for  the  use  of  the  School,  and  you  are  1 
enabled  to  repeat  and  extend  his  experiments,  Bemdes  this,  yaa  J 
had  your  attention  directed  both  by  the  Lecturer  in  Mechanioi  and  < 
Professor  of  Engineering,  to  several  theoretical  and  experimental  a 
tigations  on  the  same  sunject  in  these  countries  and  on  the  oontJ 
both  by  individuals  and  by  pijbiic  commissioners,  and  you  hare  1 
been  put  in  possession  of  the  most  recent  and  most  accurate  inforr  - 
on  this  important  point.  Besides  the  knowledge  of  the  abstract  i 
pies  on  which  tbe  equilibrium  of  structm'eB  depends,  and  tbe  natort  I 
strength  of  the  materials  of  which  thoae  structures  are  usually  ootDf 
you  have  also  been  instructed  in  the  ordinary  forms  in  wfaidi 
principles  are  applied  and  tbose  materials  employed,  as  well  as  in  those 
more  remarkable  and  striking  applications  of  them  which  are  justly 
regarded  as  the  triumphs  of  mo^iem  engineering  aldlL  And  lor  ^ 
clearer  comprehension  of  the  subject,  models  of  all  tbeee  dSMtuwut 
structures  are  1>eing  provided  for  the  School,  and  a  large  ooUection  li 
already  in  our  pi^ssession.*  These,  with  the  numerous  drawings  amaseed 
since  ike  formation  of  the  School,  leave  little  to  be  desired  in  tbe  way 
of  illustration,  and  the  labour  which  you  have  expended  in  oopjtng 
eevend  of  them  has  at  once  improved  your  skill  as  et^gineering  draughli- 
men,  and  familiarised  you  with  the  countless  details  involved  in  actual 
work. 

And  now,  the  route  of  our  railway  being  determined,  and  tbe  requiaiie 
workit  designed,  it  Is  necessary  to  make  an  eetimaite  of  the  expeoae,  and 
draw  up  specifications  for  the  use  of  the  contractor.  To  instniet  yon  la 
this  department  of  your  business  the  Professor  of  Engineertfig  hfti 
oompiled  a  list  of  the  prices  at  which  some  pubUo  works  have  reoealiy 
been  executed,  and  also  a  collection  nf  the  most  approved  speciSoatiooi 
of  various  important  works,  exhibiting  not  only  the  form  in  which  tmA 
documents  should  be  prepared,  and  the  minuteness  of  the  details  inW 
which  they  should  enter,  but  also  giving  examples  of  the  actual  pofaiti 
to  be  attended  to  in  them,  the  nature  of  the  foundations^  the  matertali 
to  be  used  in  tbe  work,  the  manner  in  which  these  should  be  prepaivd 
and  combined,  and  the  cements  with  which  they  should  be  united. 

And  further  to  perfect  you  in  this  department,  you  are  required^ 
before  presenting  yourselves  for  the  final  examination,  to  complete  a 
project  of  a  railway  or  some  similar  work,  in  an  assigned  looahty, 
fumi»hing  complete  and  perfect  surveys  and  sections  of  the  Ua^  iti 
plans,  estimates,  and  specifications  of  all  the  requisite  works.  Diit 
differs  from  what  you  may  be  required  to  do,  in  the  actual  practice  «f 
your  profession,  only  in  the  absence  of  responsibility;  I  trust  howw«r| 
that  the  want  of  this  stimulus  to  care  and  accuracy  will  be  supplied  hj 
a  conscientious  anxiety  honestly  to  discharge  the  duties  impoMd  upon 
you  here. 

In  most  cases  the  active  duty  of  the  engineer  terminates  with  the 
drawing  up  of  the  contract  epeotfications,  and  it  is  only  neoessary  for 
him  afterwards  to  ascertain,  on  the  part  of  his  employers,  their  due 
fulfilment.  This  is  owing  to  the  &ot  that  the  great  demand  for  the 
formation  of  extensive  works  has  of  late  years  called  into  existence  a 
large  and  intelligent  body  of  contractors,  who  stand  between  Ihi 
designer  and  the  artist,  who  carry  out  the  plans  of  the  former  by  the 
labour  of  the  Utter,  and  who  thus  occupy  a  position  midway  betweso 
the  intellect  which  conceives  and  the  hands  which  execute.  Aa  tbe 
interpreter  of  the  gods  of  01]rmpus  was  a  deity  himself,  and  at  the  atint 
time  moet  eloquent  in  the  language  of  men,  so  must  the  contractor  be  i 
man  of  superior  intelUgencc,  and  at  the  same  time  intimatdy  aoquaiatl 
with  the  details  of  the  mechanical  crafty  esietitial  for  the  decutioii  \  ^_ 
the  plans  which  he  is  commissioned  to  carry  into  effect.  Without  the 
intervention  of  sutvh  a  class  the  operations  of  the  engineer  would  be 
greatly  limited,  and  his  facilities  of  cultivating  the  highsr  bnuacliee  of 
his  art  greatly  diminished.  While,  at  the  same  tiiDe,  the  ini  marii^ 
intelligence  and  skiU  of  the  contractor  compels  the  engineer,  as  llr.  *^ 
8tephenson  ktely  remarked,  to  exert  himself  to  the  utmost  to  hold  (" 
position  in  his  profession  which  he  is  entitled  to  daim,  otherwise  I 
must  "perish  by  this  people  wliich  he  made."    And  the  >"  \^ 

which  he  can  retain  this  position  is  by  deepening  and  \' 
knowledge  of  the  principles  of  Ms  profession^   and  extotmuig 
applications. 

The  minutensas  to  which  the  engineer  must  carry  the  details  «C 
flpedfictttions  will  depend  to  some  extent  on  the  character  of  the  I 
tractors  expected  to  undertake  the  works.      Thus  in  some  in 
the  plan  of  oentering  for  arches  is  presoribed  by  the  eugineer;  in  oth« 
it  is  left  to  the  judgment  of  the  contractor;  and  so  of  other  details. 

*  AjDunff  tbc^  may  be  notircd  an  hiternsting  a&d  nearlv  oamnliifle  oafi«9tlaa  if 
timber  hrutet^  and  otidprdamA,  nil  copied  from  recent  worlsa,  aoid  mads  le  seil^ 
and  a  beaatiml  working  mtfieX  of  tbti  JifUag  appantoa  of  tbe  Qaom^y  Tabalar  f  '  * 
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It  niTift  be  bome  in  nuiu),  how«T«r,  that  there  are  oocanoDfl  on  which 
fh»  amneer  esnnoi  ooant  on  conmuukdinff  the  eervioei  of  oontnctoit. 
In  wonu  at  fpediil  (Uffioulty,  of  noTel  deiign^  or  of  uiiexamplad  toAgm* 
tude,  the  esgrneer  miut  be  prepared  to  undertake  the  construction  of 
the  vorit  himaeU.  He  may  alwaya  caloulate,  however,  even  in  such 
ouTt,  on  canTing  out  oonaidenble  poniona  of  his  detalU  bjr  partial 
oontncti,  remaining  responsible  for  the  luooess  of  the  Gombination, 
and,  perhaps,  personallj  auperintendiag  and  perfecting  the  more  nov^ 
or  more  difficult  portions  of  his  demgn. 

Again,  in  remote  districts^  in  the  case  of  small  works^  which  it  would 
not  be  worth  while  for  established  contractors  to  undertake,  and  in  new 
cok>nie8,  where  local  ooutractors  are  not  to  be  met  with^  the  engineer 
most,  as  in  the  former  caae,  be  to  a  considerable  extent,  or  altogether, 
the  eonstructor  as  well  as  the  designer  of  his  own  works.  It  is  even 
conceivable  that  in  cases  of  this  kind  he  may  be  obliged  to  a  certain 
degree  to  teach  and  train  the  artisans  employed  In  tlie  detaiki  and  the 
poMlbtlity  of  such  contingencies  will  always  induce  the  inteUigeot 
student  to  familiarise  himself  with  the  meclianical  openLtions  of  the 
diflerent  trades  employed  in  the  arts  of  construction.  Independently 
abo  of  the  cases  where  such  knowledge  will  be  iDdiipeiiHable^  it  will  be 
of  the  utmost  utility  in  many  others.  Henoe,  you  are  instructed  in 
mjuiy  handicraft  details,  in  the  mode  of  shoeing,  bolting,  and  securing 
fracmng  timbers;  in  the  bonding  of  brick  and  stonewoik;  in  making 
templets  &om  dfawings  for  the  stones  of  the  different  arches  of  ordinary 
and  skew  bridges,  Jtc,  and  you  are  encouraged  to  take  every  opportunity, 
which  does  not  interfere  with  your  more  immediate  business,  of  making 
yourselves  acquainted  with  such  details  as  can  be  learned  only  In  the 
shop  of  the  carpenter,   the  forge  of  the  smith,  and  the  shed  of  the 


In  the  preceding  remarks  I  have  chiefly  called  ynur  attention  to 
matters  connected  with  the  conBtruction  of  railways  and  ordinary  roads. 
There  is,  however,  a  hxge  field  of  engineering  practice^  and  well  worthy 
of  ooDStituting  a  distinct  branch  of  the  profession,  connected  with 
Wftter^  works  of  different  kinds,  <3ida1s,  docks,  and  breakwaters,  miU- 
works,  irrigation,  and  draining.  All  the^e  timy  be  included  under  the 
term  Hydraulic  Engineering,  and  from  their  importuice  and  ipecuJtiea 
deserve  to  Ije  deta^^hed  from  the  business  of  the  oixiuiary  engineer,  llie 
vrocreas  of  the  profession  appears  to  be  leading  to  thiB,  and  already 
are  several  distinguished  engineers  in  Great  Britain  who  devote 
ohiefly,  or  exclusively,  to  this  department.  The  distinction 
the  branches,  however,  is  not  yet  generally  recognised,  and 
_ly  we  include  instruction  in  hydraulics  in  our  £ngineerim' 
Course.  Hydraulics  may  be  said  to  be  almost  altogether  a  science  o 
experiment.  Theory  is  compelled  to  deal  with  the  subject  of  the  motion 
of  fluids  in  such  a  narrow  and  limited  form^  that  its  results  are  of  little 
oae  in  practice,  and  we  are  obliged  to  appeal  to  experience  to  correct 
and  extend  them.  The  subject  ]\m  out  as  yet  met  with  the  attention  in 
Great  Britain  which  it  deserves,  and  the  be^t  information  we  possess  is 
to  be  obfcauied  from  foreign  writers.  To  render  the  knowledge  derivable 
trmn  these  soureea  available  to  you,  the  Professor  of  Engineering  is  at 
fvownt  engaged  in  compiling  a  work  embraoiDg  the  results  of  the  most 
tmatworthy  experiments  on  hydraulics,  and  the  Lecturer  in  Mechanics 
has  supplied  you  with  a  valuable  treatise  on  the  nppUcation  of  the 
mechanical  prin dpUes  to  Uie  theory  of  the  Equilibrium  and  Motion  of 
Fluids. 

Among  the  other  specialties  of  hydraulic  engineering  mtint  be  men- 
tioAied  the  character  of  the  construc^ons  it  requires.  Water-tight  cauab, 
res^^oirs,  aqueducts,  and  miU- courses;  consolidated  beds  of  irrigating 
rivers;  dock  and  quay  walls  built  on  sites  ordinarily  covered  by  the  sea, 
and  from  which  its  waters  are  excluded  by  gigantic  cofferdams,  or 
whose  foundations  are  laid  in  deep  waters  by  the  aid  of  the  diving-bell; 
aixl  pienp  and  breakwaters,  in  whose  (instruction  the  engineer  is 
engaged  in  an  almost  constant  struggle  with  the  most  power^l  forces 
pi  nature.  The  history  of  engineering  supplies  records  of  the  triumph 
of  ingenuity  and  skill  over  all  the  difficulties  oonnected  with  works  of 
this  kind,  and  furnishes  the  educated  student  with  the  means  of  over- 
•ofmog  similar  olistacles. 

the  remarks  which  I  have  made  on  the  duties  of  the  enginesr  will 
miSoe,  1  trust,  to  explain  and  justify  the  course  of  study  prescribed  for 
jou  in  this  School.  It  la  unnecessary  for  me  to  recapitulate  or  enumerate 
more  particularly  tlie  subiects  included  in  this  Course.  1  should  men- 
tion, however,  that  besides  tho^e  to  which  I  have  referred  in  the 
preceding  observations,  it  contuna  some  others,  a  knowledge  uf  which, 
if  Dot  directly  essential  to  the  engineerj  is  of  tht^  utmost  utility  to  him, 
lliase  are.  Chemistry,  Geology,  and  Experimental  I'bysics.  A  know- 
ledge^ indeed,  of  [lortions  of  these  sciences  cannot  be  dispensed  with; 
•od  the  more  complete  an  engineer's  acquaintance  with  them  it,  the 
e  perfect  is  his  professionii]  education.  The  engineer  cannot  be 
rant  of  the  pn*pt!rtie«  and  mode  of  action  of  tliat  great  power,  whose 

jUcattou  to  locomotion  has,    it  may  be  said,  created  bis  prof«!S«i.ion. 

e  must  be  acquainted  with  Physios,  therefore,  so  far  at  tea#tt  as  con- 
cerns th*?  science  of  Heat;  and  the  universal  agency  of  this  force  over 
all  '  ]x\a  employed  in  hiR  constructions  renders  this  knowledge 

s*ti '  ^uBiiry.     Again,  an  acquaintance  with  the  Uwa  of  (iuology, 

au  i«r  m\.  i^^msi  as  they  concern  the  distribution  of  minerals,   is  of  the 
gl  litt'isl  aenrice  to  the  engineer;  and  in  new  countries,  where  the  sources 
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of  iron  and  ooal  are  ss  yet  unknown,  it  is  all  but  neeoMnry:  and  a 
practical  knowledge  of  Chenustry  is  essential,  so  far  as  will  enable  the 
student  to  asoertam  by  analysis  the  properties  of  mineniJB,  and  of  the 
materials  requisite  for  the  oompoaition  of  cements. 

Such  is  a  brief  sketch  of  the  character  of  the  instruction  given  in  this 
School,  and  of  the  subjects  included  in  its  Courie,  It  only  remains  for 
me  now  to  say  a  few  words  on  the  results  which  we  expect  it  to  produce; 
for  it  may  be  said,  *  *  You  have  shown  that  the  oourae  of  instruction  pre- 
scribed ^r  students  in  your  School  is  necessary,  but  is  it  sufficient! 
Will  it  supply  the  place  of  genius,  or  remedy  the  want  of  experience? 
Are  your  men  to  be  compared  with  those  who,  like  Brindley  and  Smea- 
ton,  and  Telford  and  Stephenson,  by  the  force  of  their  genius  covered 
the  land  with  trophies  of  their  skill:  or  can  they  take  Uieir  staitd  beside 
those  who  have  aoquired  their  knowledge,  not  from  Kioke,  but  from 
actual  experience?  **  To  these  demands  I  would  reply,  that  the  objections 
implied  in  them  might  be  brought  with  equal  force  against  all  our  pro* 
fessioual  schools, — against  those  of  Divinity,  Law,  and  Medicine,  as  well 
as  against  that  of  Engineering.  It  is  a  mistake,  as  I  remarked  to  you 
on  a  former  occasion,  to  suppose  that  the  Utter  profession  is  more  prac* 
tdcal  than  the  former,  and  oonaequently  requires  a  different  method  of 
training  for  its  students.  Every  profession,  in  fact,  may  be  regarded  in 
the  twofold  aspect  of  an  art  and  a  science.  Itisanartsofarasit  has 
a  practical  aim  and  object;  it  is  a  science  so  far  as  the  rules  for  the 
attainment  of  that  object  have  been  reduced  to  system  and  method 
The  man  of  the  greatest  genius  will  derive  advantage  from  a  knowledge 
of  the  prindpUs  deduoed  fix>m  the  results  of  the  abb  men  who  have 
preceded  him.  By  the  possession  of  such  knowledge  he  wiD  be  placed 
m  the  same  position  as  if  he  had  himself  centuries  of  experience;  and 
the  man  of  inferior  genius  wiU  be  enabled  to  repeat  at  least  what  has 
been  done  before  him  by  others,  if  not  to  achieve  new  triumphs  and 
overcome  new  difficulties.  Instruction  in  the  principles  of  the  science 
of  a  profession  will  not  place  the  man  of  original  talent  and  the  man  of 
mmlerate  abilities  on  the  same  level  in  the  practice  of  the  art,  but  it  will 
raise  them  both  to  positions  far  above  those  to  which  they  could  have 
respectively  attained  without  it. 

Again,  no  amount  of  theoretical  instruction  will  make  a  man  an  adept 
in  an  art.  To  be  a  suooessful  practitioner,  he  must  have  had  practice. 
In  all  properly  oonfltituted  professional  schools^  therefore,  tlie  students 
are  trained  in  the  prac^ce  of  those  duties  which  they  may  be  called  upon 
to  discharge  personally  when  they  commence  the  practice  of  their  pro- 
fession;  e^ilf  in  the  higher  branches  tliey  must  acquire  during  their 
profeAaicinal  career.  Thus  I  have  shown  that  special  provisions  are 
made  to  give  you  practical  insljnjciotu  in  all  those  operations  which  you 
may  be  required  to  execute  in  person  when  commencing  your  professional 
course.  In  fact  the  only  reason  why  other  modes  of  training  professional 
students  are  called  and  assumed  to  be  more  practicsl,  than  those  adopted 
in  soientiiic  schools,  is  not  because  they  are  really  more  practical,  but 
because  they  are  merely  practical.*  Tliey  only  show  how  thii^s  are 
done,  we  both  show  thisand  also  why  they  are  so  done.  They  give  the 
rule  abne,  we  give  the  rule  and  the  reason.  And  so  they  are  styled 
pracdcal  because  they  are  nothing  else,  and  we  are  assumed  not  to  be 
practical  because  we  are  something  more.t 

You  will  conclude,  then,  from  what  I  have  ssid,  that  we  profess  to 
train  students  here  bo  that  on  leaving  the  School  they  wiQ  be  able  to 
conduct  and  superintend  such  works  as  are  ordinarily  intrusted  to  young 
men  commencing  the  practice  of  their  profession.  Their  fttibMet^uent 
progress  of  course  wUl  ilep>end  on  their  natural  aptitude  for  the  pursuit 
they  have  choeen,  as  well  as  on  the  information  they  have  acquired,  and 
the  training  they  have  undergone  here.  They  are  started  with  great 
advantages;  they  may  be  distaDced  by  compedtorB  who  have  had  less, 
but  who  would  certainly  have  distanced  them  far  more  rapidly  had  they 
also  possessed  similar  advantages  at  the  outset.  And  as  some  of  our  stu- 
dents  may  be  wanting  in  natural  aptitude  for  the  pnujtioe  of  their  pro- 
feesion,  so  others  may  be  unable  to  avail  themselves  to  the  full  extent  of 
tlie  advantages  of  theb  training  here.  Those  who  are  materially  deficieiit 
in  thift  respect  are  stopped  at  the  amiual  examinations,  and  never  obtain 
their  diploma.  Of  those,  however,  who  leave  our  School  after  completing 
its  Course,  and  receiving  its  attesUtion  of  their  professional  acquire- 
ments, though  some,  owing  to  the  causes  alleged  aoove,  may  never  rise 
to  diutinctlon  in  their  profession, — we  feel  confident  that  none  will  bring 
discredit  on  themselves  or  the  School,  by  failure  in  the  discharge  of 
routine  duties. 

In  a  wonl,  then,  we  cannot  create  genius  or  antitude  for  this  or  any 
other  profession,  but  we  can  develope  it  where  it  does  exist,  and  we  can 
refnedy  the  want  of  it  to  a  cerUin  extent  by  teaching  the  nosults  of  the 
genius  of  others.  We  can  train  the  powern  which  a  student  does  posses^ 
and  render  them  much  more  efficient,  whether  in  the  caae  of  genius  or 
mediocrityi   than    they    would  have    l>een    without  our  teaching,    and 

•  Thuii  Ualtarians  arf  »»  enlk-d,  mit  bt^AOne  they,  im  riUiiigtilKhed  fnun  lYhii* 
tariMW.  Ijelij've  hi  the  nnlty  of  ih«^  Deity,  btjt  bccsujn'  tb«»y  IxHovi*  merely  in  th»  nnity 
of  the  G*-lhead.  ami  not  in  the  plumlity  of  ib«  PcrMoiw.  Asd  a«aiii  at  tw-.  brudicr^. 
both  eqaallj  gwd  Uwyem,  if  one  be  aW>  s  tuathoiuatirijui,  he  will  tw  di-5tinMt>i«hwl 
n«  Mfl  m«Ddi  by  tlie  Utter  appdlatton,  and  the  oUwr  wfll  be  coOod  aimply  the 


T^Tln*  f«narr  oouiiKtB  la  Lnferrtetf  that  bwauie  a  pereon  pMMSie«  s  certsin  qiwUitjr» 
to  the  eiclii*loii  of  aU  trthfr  qoalitlM,  he  Iheiefare  |>nw<-*w  K  to  thr  ^duftioti  vf  stt 
other  fwrtuiii.    Thai  bec»u«  X  v^jomL  Y  vul) ,  ihe«ft>n»  X  uuly  eqvalji  Y, 
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we  cmn  prov«  that  mir  method  of  training  U  luperior  to  any  mere 
rnipirical  method,  in  developuig  the  native  powers,  and  supplyinff  their 
titmciency*  Aa  to  prftcticiil  mstmc^on^  Agun^  we  profeaii  to  render  our 
fltiiiiealfl  eulepta  in  all  those  branches  in  which  the  joung  engineer  miiat 
possess  skill  when  commencing  his  profemion,  and  we  facilitate  his 
acquisition  of  akiil  in  ^e  higher  branches  during  his  profetsion&l  career. 
It  IS,  however,  in  the  independent  practice  of  uie  laHer  alone,  that  our 
Btndents^  or  those  brought  np  unikr  any  other  syBtenii  am  aoquire  oom^ 
plete  pmfeMional  skill.  We  can  no  more  give  thete  opportunities  of 
independent  action  before  a  man  is  itarted  in  his  promiionf  than  we 
can  create  natural  aptitude;  but  we  can  in  the  fomaOF,  as  in  the  latter 
oaae,  supply  to  a  cunsiderabb  extent  ita  wantj  and  prepare  the 
student  to  derive  the  fiill  benefit  from  it  when  he  obtains  the 
opportunity. 

J  have  not  alluded  on  Uie  preeent  occasion  to  the  advantage  you  enjoy 
in  this  School  from  the  facility  afFonled  you  of  pnmuing  along  with  your 
professional  studies  the  Course  in  Arts.  Of  tliu  inip>naiice  of  this 
Course  to  general  intellectual  training,  to  the  devtrjlopment  of  the  facultlea 
and  the  cultivation  of  judgment  and  taate,  as  well  as  its  connection  with 
the  profeasional  studies  of  the  schools^  I  have  treivted  at  some  length 
on  a  previous  ocoaaton,  and  accordingly  I  do  not  consider  it  necessajy 
to  detain  you  by  any  further  reference  to  the  subject  at  present. 

It  remains  for  me,  in  conclusion,  to  bring  under  your  notice  a  few 
facts  connected  with  the  hii^t^^ry  and  prt>greas  of  our  Hcbool,  It  has 
tieen  in  operation  nearly  thirteen  years,  and  waa  three  years  later  in  its 
origin  than  tlie  Engineering  Schools  of  Durham  and  King's  CoUege^ 
Ltiudon,  the  firet  established  in  Great  Britain.  It  ii;  as  yet  the  only 
{School  of  the  kind  connecled  with  any  of  the  older  Universities.  Since 
its  formation  it  has  admitted  242  stmlents,  and  iaaued  seventy>eight 
diplomas.  In  1849  the  plan  waa  adopted  of  granting  special  honour 
eerttficatea  to  auch  studenta  as  distinguished  themselves  at  their  iinal 
eiciitnination.  Of  these  ten  have  been  granted  for  proficiency  in  the 
immediate  bnsiness  of  the  profession,  five  in  Meclmnics  and  Kxperi- 
meutoJ  Physics,  and  thirteen  in  CheiniMtry  and  Geology.  These 
twenty-eight  oertiflcatea  have  been  awartied  to  eeventeen  students, 
•eiferal  obtainiug  more  than  one.  Of  th6  seventy- eight  pupiU 
who  bftve  obtained  the  diploma  of  the  Hchool,  some  have  aban- 
doned the  profession,  but  by  far  the  greater  number  are  now  engaged 
in  the  praotioe  of  it,  and  are  scattered  over  all  parts  of  the  world. 
Hiese  are  all  making  their  way  in  their  profession  by  honuurable,  iude< 
pendent  exertion;  for  such  success  as  they  are  enjoying  they  are  indebted 
to  no  patronage  or  favour  beyond  that  which  gniiited  them  an  oppor- 
tunity of  showing  their  quali^cadons  and  their  skilL  I  hope,  however, 
that  when  the  oharaoter  of  this  and  aimihkr  educational  estaMishtnenta  is 
better  known  and  appreciatcHl,  and  when  the  services  which  they  render 
to  the  profession  and  the  public  ait*  constniuently  recognised,  the  diploma 
of  our  School  will  be  reganitAl,  not  indeed  as  an  absolute  test  of  pro* 
ISMsional  merit  and  tktU,  but  aa  not  only  furnishing  an  evidenoe  of 
rsBipectable  professional  attainments,  but  also  as  giving  a  daim  to 
special  patronage  and  ^icouragement.  Hiat  it  will,  in  a  word,  bold  the 
same  rank  and  enjoy  the  same  privileges  that  the  diplomas  of  medical 
and  sui^ioat  schools  hold  in  tli«ir  respective  profession,  and  that 
government  and  other  public  bodies  wm  reooguiss  it  in  a  atmilar 
manner. 

And  now.  Gentlemen,  1  take  my  leave  of  you  and  of  the  Engineering 
School.  I  thank  ycm  for  the  attention  with  which  you  have  ii^tcned  to 
me  on  the  present  and  on  all  past  occasiona.  Baring  sixteen  yean' 
experience  as  a  College  and  Univeraity  Lecturer  and  PSrafenor,  1  have 
never  met  with  more  diligent,  more  attentive,  or  better  conducted 
*lu<lent9  than  those  in  the  Engineering  school.  I  heartily  winh  you 
that  success  in  your  profession  which  such  a  course  of  conduct  here 
entitles  your  friends  to  anticipate  for  you  hereafler^  and  I  trust  that 
through  your  professional  career  you  will  bo  influenced  not  only  by  an 
honounible  ambition  to  obtain  professional  eminence,  but  also  by  the 
higher  motive  of  a  desire  to  improve  to  the  utmost  the  talents  committed 
to  you  by  your  Creator,  and  that  you  will  refer  all  your  actions  to 
His  most  holy  will,  as  to  ELia  gradouji  Provtdeooe  you  owe  all  your 
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RAILWAY  SIGNALS, 

BERiTAitD  CowTAJf,  Patentee^  October  11,  1853. 

Trxs  mTeDtion  conaisU  in  placing,  at  euitabk  intervals  along 
the  entire  length  of  rail  way ,  a  number  of  bells  or  sounding  appia- 
I'atiis  in  connection  with  endleas  wires^  having  a  aeries  of  crauka 
so  connected  to  them,  that  on  the  movement  of  a  lever  at  any 
portion  of  the  line,  the  whole  of  the  belln  will  be  caused  to  ring, 
2iud  thuB  indicate  in  each  direction  that  a  stoppage  htm  occurred. 
This  wire  may  also  be  connected  by  crsink^  and  wirea  with  a  series 
of  aetna|>hore  onua,  tlie  lower  ends  of  which  are  forked^  in  or«ier 
to  conceal  when  down  lamps  attached  to  the  seumphore  posts. 


THE  BEE-HIVE  BOILER  OF  LAKE  ERIE,* 

By  Thom.\s  Drew  Stbtsok. 

TnK  Bteam  navigation  of  the  lakes  of  North  America  is  dj«- 
tinguished  by  the  occasional  emplo}Tnent  of  a  form  of  boiler, 
locally  known  by  sevenil  d liferent  appellations,  among  which  tho 
"bee-hive**  is^  perhaps,  the  mo«t  strikingly  descriptive.  Tl^ 
annexed  engra%^ing  is  designed  to  represent  a  vertical  aectioi 
through  tlie  whole  structure,  and  also  through  a  **  water  jacket^' 
with  which  the  larger  sizea  are  invariably  provided,  and  whieh 
juay  be  cou.sideretl,  in  fact,  as  it  ceiiainly  m  in  e^ct,  a  part  and 
parcel  of  the  boiler.  The  b<>iler  proper  is  in  two  portions,  one 
above  the  other,  with  suitable  cunuections^  to  allow  a  f'^ 
latiou  of  the  contents.  A  connection  ia  made  by  a  e- 
leading  from  the  topmost  ih>int  of  the  jacket  to  a  po 

the  base  of  the  main  shell,  do 
whieh  the  full  heated  water 
a  small  modicum  of  steam  ia  uh 
flumed  to  l>e  coutinuaDy  flowing* 
This  pipe  is  the  only  means  of  com- 
muiiication»  The  check-vjj  ve,  not 
shown  in  the  engraving,  is  attached 
to  the  jacket  near  its  lowej*  rim, 
and  although  the  veacseb  are 
rarely  propelled  with  iudependent 
feed-pumps  of  any  description,  the 
aiTangement  rtnders  it  pmcticaUj 
certain  that  this  important  appen- 
dage will  remain  at  all  Umes 
neai'ly  or  quite  tilled  with  water ♦ 
Til  ere  ai-e  four  connections  it  a, 
located  at  equidistant  poiuUi  in 

^^e;^ ,_,^         horizontiil  plane.  The  connect 

h  6,  are  twu  in  nujnber,  and 
to  convey  the  current  of 
and  highly -heated  water  from 
lower  into  the  upper  shell,  while  the  lower  and  more  lib 
passages  may  be  auppised,  in  some  cases  at  least,  to  convey  _ 
current  in  the  opixfsite  direction.  It  may  be  suffioient  to  know, 
however,  that  the  dep«>ait,  in  all  cases,  settles  to  the  bottom  of 
the  lower  shell,  at  w  hich  point,  as  well  as  at  the  lower  edge  ot 
each  of  the  outer  jKirtiona,  ample  provision  is  ma<ie  for  its 
removal.  In  the  fresh  clear  water  of  the  lakes,  these  bcdL 
have  been  uinformly  aucceasful,  and  altlxough  difficult  of  rep 
may  very  naturally  be  inlern^d  from  the  nt»vtilty  of  the  form,  »-^ 
the  whole  might  be,  for  various  tht-^uretitul  consitlerationa^  pn>- 
nounced  necfiiiiBLrily  HhoH-lived  and  troublesome,  the  experience 
of  the  few  years  it  hrts  been  in  use,  «eems  to  indicate  a  ratliv 
nnlooketl-fur  durability,  and  the  style  has  won  itself  a  dflgroe 
of  local  popularity  which  might,  perhapjs,  be  more  ymdf 
extended. 

The  biuler  of  the  propeller  TVoy,  from  which  the  engraving  is 
prepared,  has  been  now  more  than  three  years  in  aenioe  without 
any  expenditure  for  repaira. 

^e  Bofttmt^  a  small  propeller  of  some  16-inch  cylinder,  running 
between  Cleveland  and  Ogdensburgh,  waa  the  fiiit  on  which  thM 
boOer  was  adopted,  and  the  repurs  Imve,  to  this  day^  cost  aboat 
25O'O0  dok.  The  whole  credit  of  th«  expeiinient  is  due  to 
Mr.  L.  P&rmalee,  a  boiler-niaker,  of  Cleveland,  by  whom  most  or 
all  of  this  description  yet  in  usf?  have  been  coir  ■'■  -  *  V  The 
heatiog  surface  is  somewhat  more  etficient  than  ^  •  xtent 

in  any  of  the  usual  forms,  the  fictiml  evajwratiuu  ,,.„  ,,:.ken  as 
the  index.  The  boiler  of  the  2Vioy  presents  alx>ut  7tiO  square  fe^l 
of  fire  sm'face,  and  3U  grate  ar^i.  This  supplies  plenty  of  very 
dxT  ateam  at  a  pressm'e  of  80  lb.  above  atmosi  "here,  to  a  crliudor 
3  ft.  6  in,  stroke,  and  28  inches  diameter,  making  oorevolatioa 
per  minute,  and  cutting  off  at  J-ths  of  the  stroke  &om  comma 
merit-,  Uie  throttle  being  always  wide  open. 

The  boiler  of  tho    Ti^o^  having  been  constnicted  when 
material  was  quested  at  a  much  lower  ti^ur«,  the  *'tmi  would  i 
no  data  for  cc^m  pari  son.     A  b.tUer  now  building  ii 
of  almost  precisely  similar  dimeiiskms,  is  to  cost 
form  and  prof »ort ions  allow  a  very  oonsiderabk*  t]  i 
water  level,  without  exposing  any  sur^ices  to  ih 
the  fire,  and  tlie  large  unobstruct-ed  water  surflvcw  mv 
rarely  obtained  in  upiight  boilera,  tolerably  perfect  ».  ; 
tlie  vapour  from  the  water,  the  per  centage  of  water  iH' 

*  From  the  *4imrml  <xr  Ibe  Fnyddin  lutitote,' 
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suspended^  being,  for  obvious  reaBons,  much  less  tban  i&  anj  of 
the  oirdiimiT  fonn«.  The  uteain  la  withdrawn  from  a  point  near 
the  ipex  of  the  apper  dheli,  the  pipe  bending  down  and  *5oming 
out  through  the  nde,  as  indicated  by  the  dotted  Lines. 

Clothing  with  feltixig,  or  other  nonH^onductors^  is  a  refinement 

i  jet  intnidueed  to  any  considerable  extent,  either  on  theae  or 

ber  fifteam  boilers  in  those  localities.  Under  all  the  cii^ciim* 
aces,  with  natural  draught  and  ordinary  firing  with  hard  wood, 
the  results  in  aeveral  propellers  most  readily  accessible,  are  as 
follows,  the  steam  in  every  case  being  represented  as  "plenty" 
at  a  pressure  of  from  68  to  80  !h. ;  throttle- valve  never  use<l: — 

The  NiagurOj  with  a  fire  aurface  of  575  nqnare  feet,  a  grate 
wirfece  of  28*3,  and  a  cylinder  3  It.  6  in,  by  22  inches,  inakea  5S 
rerolTitions,  cutting  off  at  f  ths,— The  For&ti  Queett,  fire  surface 
637,  cylinder  3  ft  6  in.  by  28i,  makes  56  revolutions,  cutting 
off  at  |.— The  Weginioreiand  (propeller,  2CI0  feet  in  length),  fire 
aurfiwie  710,  grate  44,  cylinder  3  ft.  6  in,  by  28  inches,  makes  58 
revolutions,  cutting  off  at  J. — Tlie  Prairie  Stafe,  Midiigan^  and 
Ogderuhur^h,  each  presenting  700  feet  of  heating  sur&ce,  and 
38i  feet  grate  area,  with  cylinders  3  ft.  6  in.  stroke,  and  2!2  inches 
diauneter,  make  from  54  to  60  revolutions,  loaded,  cutting  off 
respectively  at  Jj  |,  and  \  stroke* 

The  consumption  of  fuel  in  the  furnaces  of  these  boilers,  which 
are  termed  "conical  vertical,**  in  the  Official  Reports  of  the 
Inspectors,  are  recorded  as  follows: — Alagnra^  J-eord  of  wootl  i^er 
hour;  Fore*i  Queen^  J-coi\l;  IVestmoreland,  1  coni;  B^ton^  }-cord; 
Prairie  St^ite^   1  conl;   Michigan^  J-cord;  Oydemburgh^  |-cortl* 

There  are  now  floating  on  the  waters  of  Lfike  Erie,  eleven  or 
more  of  these  boileni»  The  water-spaces  adopted  are  uniformly 
4  inches  thick  around  the  furnaces.  The  water-jai^kets  are  some- 
what thinner  at  the  base,  duniniiihing  tij  only  about  2  inches 
thickness  at  the  top.  The  iron  is  ^inch  thick  for  the  principal 
boilers,  and  J-inch  for  the  jacket,  stayed  every  b\  inches.  Water 
bottoms  can  probably  be  fitted  without  difficulty,  but  are  not  yet 
much  employed,  the  bottom  being  Ui*ually  a  simple  water  pan 
supported  on  plain  bars  about  two  inches  square. 

Tliis  bottom  affords  a  trifle  leas  direct  protection  to  the  keel- 
sons, but  gives  free  aocess  to  water  in  case  of  accident,  and  allows 
a  fire  to  make  itself  apparent  in  leas  time  than  does  a  brick  bed. 
The  size  of  the  boiler  now  in  use,  ranges,  in  external  dimensions, 
from  4  ft.  6  in.,  to  7  ft,  4  rn.,  and  in  perpendicular  height,  from 
10  feet  to  17  feet.  It*  uite  i^  unolMructetl  by  ]>ateut,  or  any 
"intention"  to  monopoliee  whatever  atl vantages  it  may  be  found 
to  possess. 


MEAKS   OF   ECONOMISING   THE   USEFUL   EFFECT 

OF   PRIME  MOVERS. 

—  BAKNSfiy  PtUmiee,  October  31,  1863. 

The  economy  of  power,  or  of  the  useful  effect  prod  need  by 
prime-movera  generally,  is  a  sabject  which  has  attracted  the 
attention  of  practical  men  perhaps  more  than  any  other.  While 
others  hare  devoted  their  thoughts  to  finding  new  means  of 
*'^nattiig'*  power,  with  a  view  to  aupei-aetling  water  and  steam 
gower  and  anirurd  fiirce^  such  men  as  Babbage,  Rtfunie,  and 
BlephctiBon  have  endeavoured,  by  experiments,  inductive  reason- 
ing, and  practical  applications,  to  ecc»noniise  the  means  already 
»t  nand.  Economy  of  power  is  an  economy  of  means,  and  if  the 
fractions  cf  the  units  of  foi'ce  he  taken  care  of,  the  pounds  aiid 
hoive-powers  wiH  in  time  take  care  of  theroselvoi.  That  much 
power  is  lost  at  present  in  the  greater  number  of  cases  where 
steam  or  water  power  has  to  l>e  flubatitute<l  for  animal  force,  is 
evident  to  all  who  are  practically  acquainted  with  the  details  of 
the  ctjnstmction  of  machinery  and  the  fonuulte  by  which  the 
lorce  recjuired  is  calculated,  ft  has  been  a  received  maxim,  even 
atuong  tlic  moat  pnicticjd  men  enijih)yed  In  such  works,  to  "keep 
oa  tlus  safe  side,'*  and  indeed  so  immirtant  has  the  necessity  of 
this  error  on  the  right  side  been  deemetl,  that  what  is  called  a 
"horse-pTiwer"  in  mechanics  represents  a  much  greater  force  than 
that  given  by  the  dynamometer  when  applied  to  the  animal  itself. 
**One  *  steam*  horse-power  is  etjuivalent  to  33,(J<jn  lb.  avoiniu- 
pois  raised  one  foot  high  per  minute,  but  an  'animal'  horse- 
power is  eq[uivalent  to  only  22,iXh)  lb.  raised  the  same  height  in 
the  same  time,  or  in  other  words^  to  drag  a  canal-ho*it  220  feet 
per  minute,  with  a  force  of  UXJ  lb,  noting  on  a  spring;  therefore, 
a  'steam  ■  horse-power  was  originally  ivkiule  (pnwticall}',  for  the 
purpose  of  erring  on  the  safe  side)  equivalent  in  working  efliciency 
to  one  Hving  horse,  and  oae-half  the  labour  of  another, — so  that 


a.  eO-horse  power  engine  had  to  be  calculated  to  do,  according  to 
the  formula,  the  wont  of  90  horses/**  We  do  not  hereby  mean 
that  all  practical  men  make  this  allowance,  but  when  Watt  fixed 
the  steam  horse-power  at  33,000  Ik,  it  was  because  up  to  his  time, 
a  IcMw  of  45  to  50  per  cent,  was  taking  place  between  the  prac- 
tical results  and  the  original  theoretical  calculations,  as  founded 
on  his  experiments.  But  this  amount  of  50  per  cent,  is  not  all 
that  is  allowed  by  practical  engineers  when  tlie  power  of  an 
engine  requiretl  to  put  into  motion  certain  combinations  has  to 
be  ascertaineti.  There  is  friction  and  inertiie  of  the  masses  to 
overcome;  and  although  one  portion  is  set  in  motion  before  the 
remainder  of  the  macliinery  is  ge4ired  on,  yet  in  many  cases  the 
fly-wheel  has  to  \ye  set  in  motion  at  first  starting,  and  invar iabig 
some  little  allowance  must  be  made  for  "  lost  force.*' 

The  consideration  of  the  economy  of  force  in  all  such  cases 
becomes  a  matter  requiring  the  serious  attention  of  our  scientific 
men,  and  is  one  of  tne  greatest  possible  iniportiince  to  manufac- 
turers and  artisans  geiiemlly;  but  unfortunately,  we  are  so  much 
in  the  habit  of  using  that  which  has  been  found  to  answer  in 
practioe,  without  that  due  t>bser\TUice  in  the  aiiplicatiun  of  the 
changes  which  strict  ec^»nomy  would  dictate,  tnat  much  loss  of 
power,  and  oonsoquently  waste  of  capitid,  are  tJie  necessar}' 
results. 

The  means  by  which  power  can  be  economised,  and  made  to  yield 
a  maximum  amount  of  mechanical  useftU  effect,  is  one  which  has 
nort  occupied  the  attention  of  practical  men  so  fully  as  it  deserves; 
a  few  have  done  little  more  tnan  call  the  attention  of  others  to 
certain  facts  under  our  daily  observation,  but  little  has  been  done 
t^> wards  settling  formulae  for  actual  construction.  Mr*  Bubbage, 
in  his  chapter  on  the  Accumulation  of  Power  in  his  ^  Economy  of 
Machinery,'  says:  "Whenever  the  work  to  be  done  reiiuires  more 
force  for  its  execution  th&u  can  be  generated  in  the  time  neces- 
sary for  its  completion,  recourse  must  be  had  to  some  mechanical 
method  of  presei-^ang  and  ooinleosiujtf  a  part  of  the  power  exerted 
previously  to  the  commencement  of  the  process;  this  is  most  fre- 
quently accompli  shed  by  a  fly-wheel,  whi^fh  is  in  fact  nothing 
more  than  a  wheel  having  a  very  heavy  rim^  so  that  the  greater 
pirt  of  its  weight  is  near  the  circumference;  it  requires  great 
fx>wer  apjjlied  tor  some  time  to  put  thia  into  rapid  motion,  but 
when  moving  with  considenible  velocity  the  effects  are  exceed- 
ingly poweriuL"  **  In  some  of  the  Ironworks,  where  the  power  of 
the  Httfaxu-engiue  b  a  little  too  small  for  the  rollers  which  it 
drives/'  continues  Mr  Babbjige,  '*  it  la  usual  to  set  the  engine  at 
work  a  short  time  before  the  re<l-hot  iron  is  rejidy  to  be  removed 
iTc»m  the*  furnace  to  the  rollers,  and  to  allow  it  to  work  with 
ffreat  rapidity  until  the  fly  has  acquired  a  velocity  rather  alarm- 
mg  to  those  unused  to  imoh  estaldishments*  On  passing  the 
softened  mass  of  iron  through  the  finit  ffroove,  the  engine  receix'es 
a  ^rent  and  very  perceptible  ciieck,  and  its  speed  is  diminished 
at  the  next  and  each  succeeding  passage  until  the  irtm  bar  is 
reduced  to  such  a  size  that  the  ordinary  power  of  the  engine  is 
sufficient  to  roll  it.**  Here  we  have  an  instance  of  inci-eased 
useful  effect  caused  by  increased  velocity,  and  this  means  of 
increasing  the  momentum  is  very  fi¥C|uently  used,  but  the  wear 
and  tear  is  considerable,  and  it  can  only  be  applied  in  such  cassis 
as  will  admit  of  increased  velocities.  If,  however,  instead  of 
inci'ieaHing  the  momentiun  by  an  inci'eBsetl  velocity,  we  prodnoe 
the  same  result  by  adding  to  the  weight  of  the  fly-wheel,  w© 
obtain  the  additional  advantage  of  woi^kiug  at  a  tuuform  speed 
governed  by  a  regulator* 

We  need  scarcely  remark,  for  the  use  of  ordinary  readers,  that 
"momentum/*  which  rept'eseut»  the  fort*  or  power  of  the  body  in 
motion^  isasoertsiined  liy  th*»  multiplication  of  the  weight  or  gravity 
by  the  velotnty,  and  that  by  inci'easing  either  the  one  or  the  other 
(tiie  weight  or  the  velocity),  the  reaidt  of  the  calculation  can  be 
brought  to  be  precisely  the  same,  under  totally  different  cxi-ciun' 
stances  of  weight  and  Velocity.  Mr.  Babbage  gives  us  an  instance 
of  greater  power  being  obtained  by  increased  velocity;  and  in  exist- 
ingsystems,  such  as  the  arrangements  at  ironworks,  the  only  means 
left,  without  mme  additiim  to  tlioae  arrangements,  is,  by  increas- 
ing the  velocity; — but  mi:»re  efhcient  means  of  eoonomisiug  th* 
jjo'wer  at  hand*  would  at  once  be  acquired  if  iLrrangementa  were 
made  for  increiiMing  the  momentum  without  increasing  i\n» 
velocity.  The  plan  proposed  by  Mr.  Banner,  antl  for  which  lu» 
haa  obtained  a  patent,  consists  in  increasing  the  momentum  of 
the  main  shaft  A,  (fig.  I)  of  the  machinery  by  the  aildition  of  a 
supplemeutary  fly-wheel  B,  after  the  workii  have  been  set  in 

*&ei  Dt.  Urtft  ^fkUoAuphfof  Bl«iiii!iu:tiiri»/ 
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motion  and  their  inerti«§  oTeroome.    The  great  adv&ntage  of  this      the  cubic  Quantity  of  water  in  the  space  L    This  airangment 
niixle  of  increasing  the  momentum  h,  that  the   uniformity  of     allows  of  the  direct  action  of  a  body  of  wateir  preBsing  vertically 


speed  i-egiilated  by  the  f^'ovemor  C,  is  not  interfered  with.    As 
regardfl  new  worka,  it  will  lead  to  a  mare  just  appreciation  of  the 


on  the  tangential  parts  of  the  curves  of  the  buckets,  and  iJbereby 
the  supply  i>i  eoonomiaed,  and  the  mayimnm  power  of  levKigi 


minimum  power  required  to  produce  the  necessary  i^aultaf — ^while, 
when  applied  to  present  machinery,  a  gain  of  power  will  be 
realised. 

As  thore  are  many  inHtancee  existing  where  the  prime-mover 
is  not  found  auificient  with  tlits  prt5&ent  arrangemeDte  for  tlie 
requirements  of  the  proprietors,  the  means  proposed  ^-iU  be 
v^uable  to  etfect  what  otherwise  would  require  new  combina- 
tions.  The  supplementary  fly-wheel  B,  propo»ed  by  Mr.  Banner 
can  be  geared  on  to  the  main  shaft  A,  in  the  ordinary  way;  but 
in  his  specification  he  secures  the  means  of  bringing  the  suppl*?- 
mentary  wheel  on  a  small  stage  D,  working  upon  rails,  or  other- 
wise, witli  little  friction,  up  to  the  end  of  the  Hhaft.  He  then 
makes  use  of  a  thi^ead,  cut  in  the  end  of  the  shaft  at  E,  which  is 
allowed  to  work  in  a  female-ftorew  in  the  boss  B\  of  the  supple- 
mentary wheieL  The  wheel  is  allowed  to  move  longitudinally 
along  the  bed  O,  of  the  stnge,  until  taken  up  by  the  miun  shaft 
The  motion  thereby  communicated  to  the  secondary  wheel  has 
the  advjuitage  of  bein^  gradual. 

The  impn3vemfinta  mtroduced  by  the  patentee  in  the  construc- 
tion of  water-wheels  are  cliiefly  appUcaole  to  the  overshot  con- 
struction, and  consist  in  the  increase  of  power  cauiM?d  by  keeping 
a  maximum  weight  round  nearly  the  entire  half  of  the  periphery 
of  the  wheel  on  its  tilling  side,  which  in  Mr.  Banner's  wheels  is 
in  most  cases  reversed  by,  firstly,  substituting  curved  instead  of 
straight  or  polygonal  buckets^  differing  from  the  curved  shapea 
introduced  of  late  by  Poncelett  Beiinie,  and  Fairbaii'n,  in  so  much 
Uiat  the  line  of  direction  of  the  centre  of  gravity  of  the  mass  of 
water  in  each  bucket  is,  at  all  timeK  during  the  rotation,  at  right 
angles  to  the  horizont^d  tangent  of  the  curve;  and  secondly,  by 
keeping  a  ooiistaj[it  pressure  of  water  on  very  nearly  the  whole  of 
the  lOMed  or  falling  side  of  the  wheei^  as  shown  in  the  general 
vertical  section,  Hg,  %  where  A,  is  the  axis;  B,  the  wheel;  and  G, 
the  buckets.  The  supply  is  allowed  to  flow  in  at  C,  after  being 
regulated  by  means  at  the  sluice  H,  and  to  escape  at  B;  and  waste 
is  prevents  by  the  solid  retaining  wall,  buttress,  or  other  con- 
venient means,  acoordii^  to  particuhu'  cases  of  construction, 
the  lower  part  of  the  curve  of  which  is  brought  near  to  the 
Working  parts  of  the  wheel,  without  being  sufficiently  so  to  touch 
or  in  any  way  impede  its  action,  whilst  the  upper  part  of  the 
wall  is  made  either  vertical  or  with  an  inward  natter,  to  lessen 
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exerted  on  the  periphery  of  the  wheel.     At  B,  is  shown  a  \ 
tecting  plate  of  zinc  or  other  material  fijted  to  the  cnjss-Iiettm 
for  the  purpose  of  carrying  off  ice  when  the  supj^ly  is  ei 
the  aperture  C,  being  protected  by  a  grating. 


GEOMETRICAL  EXTRACTION  OF  THE  CUBE-ROOT, 

Sir — As  mechanics  and  others  are  often  desirous  c>f  knowing 
the  aide  of  a  cube  equal  to  a  given  solid,  I  send  vou  herewith  a 
simple  method  of  fiiiaing  the  same,  which,  when  the  correction  is 
employed,  gives  the  result  generally  true  to  the  nyiiyp*^  P*"^  ^^ 
the  root  sought;  or,  if  the  root  were  equal  to  an  ©ignA  of  a  mile 
long,  the  error  would  not  amiount  to  au  inch,  and  more  often  not 
to  X-inch* 

Ail  solids  may  be  reduced  by  ordinary  methods  to  a  rectancnlar 
figure  having  a  square  bnae;  I  will  suppose  tlus  to  have  been 
done,  anvl  then  proceed  aw  follows  t^ — 

In  the  aasompanying  figure  let  the  sulid  D  C  have  one  of  ita 
sides  A  B  that  of  a  square  A  D,  and  let  A  C  be  the  oth^r  aide. 

Produce  A  C  to  F,  and  make 
A  E,  A  F,  each  equal  to  AB; 
on  A  0  describe  the  Bemicarde 
A  H  C;  from  the  centre  P  dnh 
scribe  the  arc  £  G,  citttingtht 
semicircle  at  G;  draw  E  H 
perpendicular  to  A  C,  cutting 
the  semicircle  at  H;  make  HI 
equal  to  H  G;  draw  I K  per^ 
pendicuhu"  to  A  C;  tJkfn  A  K 
if  the  side  of  the  cube  required 
very  nearly. 

When  it  is  desired  to  have 

the  root  much  more  cx>rrectly, 

continue  as  follows :  Comply 

A  O  L  C  the  square  of  A  G|  4 

produce  EH,  and  K I  to  i 

OL  at  N  and  M;  join  Al 

cutting  E  N  at  P;  draw  Q  P  parallel  to  A  C  to  meet  A  O  at  ( 

and  nmke  A  R  equal  the  radius  A  I;  make  R  S equal  to  one^thij 

of  Q  B,  and  with  radius  A  S  cut  Uie  semicircle  at  T;  dzuw  T  U 
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iew  meu  of  whom  he  earned  the  ill-will,  of  many  the 
reipect. 

In  A  public  course  pursued  during  ao  many  years,  and  em- 
bracing so  many  measures  and  events  of  mterettt,  it  is  difficult  to 

've  any  other  thiin  a  general  character,  but  there  are  neverthe- 
aereral  marked  featoren  deserving  of  obaervatiom  In  the 
of  profeaaional  intereets  and  the  organieation  of  a  profes^ 
sioud  CQUdtitution,  thei'e  c&n  be  no  doubt  thai  thia  JourmU  baa 
exemaed  a  verj*  material  influenoef  and  the  recognition  by  the 
TOvemment  of  the  claims  of  profesaional  men,  partial  though  it 
be,  m  owing  tc*  the  apirit  infuaed  by  it  The  succeaaful  reaLat- 
ajioe  of  the  marine  engineers  to  an  insidioua  meaflure  of  the 
Board  of  Trade  was  celebrated  by  a  public  dinner  to  Mr.  lAxtoa, 
aa  the  Editor  of  thia  Journal^  anii  honorary  secretary  to  the  Asao- 
ciAtad  Engineerfk  The  diriaion  of  labour  which  baa  taken  place 
by  the  aeparation  of  the  civil  and  me^ihanical  eugineera  was  like- 
wise mucn  aaebted  by  the  cooperation  of  the  Journal,  Hia  own 
experience  of  the  condition  of  practical  hydniullca  caused  kirn 
to  take  a  very  active  part  in  promoting  that  organisation  of 
hydfrnolie  engineering  which  aeema  likely  to  result  in  ite  consti- 
tution aa  an  established  art  and  as  a  distinct  pnjfessiou.  At  all 
tumaa  he  was  most  active  in  resisting  the  ufiurpatiouij  of  the 
government  on  independeot  pnw;titioner»,  and  the  substitution  of 
military  engineers  for  civilinDs.  Had  the  resistance  htxii  per- 
sisted ini  or  were  it  now  ramimed,  the  policy  of  the  course  recom- 
metided  with  regard  to  the  miiitaiy  eogineen  would  be  fully  jua ti- 
ded^ and  the  services  of  those  valuable  officers  be  confined  to  that 
Sere  of  honour  where  they  are  so  much  required,  and  the 
In&noe  survey  be  committed  to  competent  civilians  of  high 
profiBBsional  reputation. 

Seitting  aside  other  services  to  architecture,  Mr.  Lax  ton  was 
materially  instrumental  in  oontiibutingj  on  every  suitable  ooca- 
sion,  to  the  growth  of  that  new  and  energetic  spirit  which  dis- 
tingnisea  our  architects  in  the  present  d^y^  and  more  particularly 
in  raising  the  t:)ne  of  architectural  criticism.  On  this  head^  he 
was  always  e^iceedingly  desirous  of  obtttining  suitable  co^pera- 
and  of  enlisting  the  contributions  of  those  deairoiiB  of  pro- 
this  object 

It  was  a  source  of  very  ^at  gratification  to  Mr.  Laxton,  that 
not  only  was  his  design  Mly  realised,  but  hia  exertions  attenrled 
with  reputjfcfcioii  and  suecessv  Not  only  has  the  oircuktion  of  this 
Jovntm  been  hirge,  and  its  columns  been  quoteii  and  trans- 
late<l  in  every  part  of  the  world,  while  it  has  received  the  contri- 
butions and  co-operation  of  many  of  the  moet  distinguished 
meiul>er»  of  the  pn ifession. 

Matiy  of  the  couiinunii^tionB  in  the  Journal  have  been  pub* 
Eahed  in  a  separate  fonn,  including  the  ^^Life  of  Eobert  Stephen* 
son,"  by  Mr.  Hyde  Ckrke;  the  tranaktioD  of  Arago's  "Life  of 
Watt,''*a  "Life'of  Trevithick/'  "Contributions  to  Railway  Sta- 
tistics,'' *tnd  other  worlts  by  the  same  autliorj  "Meteorological 
ObservationM/'  by  l>r.  Drew;  "Lectures  on  Architecture,'^  by 
Sftmofil  Clegg«  jun.;  Sec. 

In  oonnection  with  the  Civil  Engineer  and  Architect's  Jourttaiy 
Mr.  Laxton  t4X>k  part  in  some  other  publications.  He  purchased 
the  weekly  publication^  Tiie  ArcJiit/^et  and  Baiiding  Gazette^  and 
oonducted  it  tbr  some  tLme»  till  he  unit^ed  it  with  the  Journal. 

A  work,  which  originateil  witli  hiH  fatlnT,  and  has  been  coi>» 
ducted  for  thirty  years  by  Mj\  Laxton  and  his  bix>therf  was  the 
Bmidmr*  Price-Book^  bearing  his  name,  and  into  which  he  intro 
du«ed  many  improvements,  and  has  been  for  a  long  time  consi- 
dered a  standard  work  in  the  profession  and  in  the  courts  of 
law,  ami  is  so  well  known  as  to  be  circulated  all  over  the 
kingdom. 

These  literary  oocttpations  required  much  time  tyid  attention, 
but  Mr.  Laxton,  nevertheless,  was  deeply  engaged  in  other 
|3>unuite.  The  numerous  connections  he  acquired  in  relation  to 
tile  Jmtmai  caused  him  to  be  entniste*!  with  numerous  com- 
misnons,  which  were  the  foundation  of  a  large  agency  for  the 
ufoeumtion  of  British  and  foreign  patents  and  n^atration  of 


Aiu4>ni?  other  appointments,  Mr,  Laxton  was  intrusted  with 
til  f^hlp  Ui  the  Baron  de  (Tohkmid's  estate  at  Brighton, 

aij  It,  under  the  Baron's  direction,  a  large  part  of  the  new 

town  ndioining  the  west  end  of  Brighton,  in  the  parish  of  Hove, 
on  whi^h  he  btiilt  and  designed  many  of  the  houses  and  effected 
numy  i^  'nts.     His  design  for  the  new  church  was  not 

bowev .  :  I  ut*3  exet^ution.     From  the  perio<l  of  its  formation, 

Mr.  lAxti'ii  w.is  also  surveyor  to  the  Farmer's  Fire  and  Life 
Insurance  Company.    On  techni^  points  in  surveying  he  was 


much  oommlted  as  an  authority,  and  was  empbyed  in  many 
important  cases. 

The  labour  devoted  by  Mr  Laxton  to  these  various  pursuits, 
there  can  be  no  doubt,  undermined  his  constitution,  and,  after 
suffering  from  two  severe  attacks,  he  died  on  the  Slst  May,  of 
epilepay,  at  the  age  of  fifty-two.  His  remains  were  privately 
interred  in  the  £miily  vault  in  St  AndreVs  barial-ground, 
Gray*s-inn-road;  the  funeral  being  attentied  by  the  builders  from 
Brighton,  and  by  many  who  held  him  in  high  esteem,  to  whom 
his  decease  became  known,  and  who  were  desirous  of  manifesting 
their  respect  for  his  life  and  labours. 

The  only  «on,  Frederick  William  Laxton,  F.8.A.,  was  brought 
up  under  hie  father,  and  was  a  matriculated  student  in  the 
Deptirtmeut  of  Applied  Sciences  of  King's  College,  but  afterwards 
commenced  n  course  of  legal  studies  in  the  diambers  of  an 
emin€mt  specialpleader,  and  was  called  to  the  degree  of  harrister- 
at-law  by  the  Eionounible  Society  of  the  Middle  Temple.  The 
younger  brother  of  Williani  Laxton,  Henry  Laxton,  w?i«  likewise 
brought  up  as  an  architect,  and  having  taken  a  considenible  share 
in  his  brother^s  occupations,  has  succeeded  to  the  conduct  of  his 
variousprofessional  engagements. 

Mr.  William  Laxton  was  a  citizen  of  London  and  a  liveryman 
of  the  Haiterdashers'  Company,  admitted  in  lj^23, 


KETIEWS. 

On  the  Atmospheric  Changes  which  produce  Rain  and  Wind,  and  (Ha 

Fiuct  uationg  of  the  Barometer.    By  Th  o  m  as  H  o  pkiks,  M.B  Jli.S, 

(Second  Edition.)     London:  Weale.  1854. 

SciEFCE  having  now  attained  nearly  the  limit  of  possibility  of 
discovery  in  the  region  of  distant  worlds,  and  having  desceiujeit 
into  the  bowels  of  the  earth  till  she  has  exhaustetl  every  variety 
of  geological  formation,  seems  to  have  bethought  herself  at  last, 
that  there  may  yet  Vie  s^imething  worth  her  attention  in  tluU 
mixture  of  gases  constituting  the  air  we  breathe,  and  that  it 
may  be  as  well  to  discover  by  what  lawu  the  vita)  air  is  regulated. 
We  are  happy  U>  find  aymptc>ms  of  increaseil  attention  to  the 
subject  of  meteorology,  and  though  our  uwn  opinion  is,  that 
before  we  can  generalise,  we  need  more  extensive  series  of  obser- 
vations, and  those  reaching  through  long  perio<l8;  yet  we  thank 
every  man  who,  with  modesty  and  in  a  philofviphical  npirit,  con- 
tributes his  quota  towards  the  expLiiiatiori  c>f  atmospheric 
changes — chan|fes,  wonderful  and  at  present  iosciirUible  for  the 
most  part^  on  tne  causea  of  which  tlie  best  observer**  hold  con- 
flicting opinions.  Mr.  Hopkins  has  done  good  sen^ioe  by  pubLisli* 
ing  the  work  at  the  he^ad  of  this  article, — he  has  carefully  ejcamiDed 
hypotheses,  showing  the  inconsistiency  of  several  with  obsei-ve^i 
fhctSy  and  in  aome  cases  has  brought  forward  opinions  of  his  own, 
which  deserve  study  and  consideration.  Hii*  object  is  truths  and 
his  aentimenti!  ai'e  expressed  with  a  modeaty  and  carefulness 
which  reconimeiid  them  to  the  attention  of  all  who  take  an 
intere^st  in  the  subjects  on  which  he  treats. 

The  author  commences  with  an  explamition  of  the  production 
of  wind,  in  which  he  endeavoura  to  show  that  the  usual  theory 
on  the  subject. — ^Uiimelv,  the  unequal  heating  of  the  Bui'face  of  the 
globe,  and  conse(piently  of  the  air  near  it  by  the  sun — does  not 
produce  tht>8e  powerful  winds  which  blow  within  the  titjpics. 
'*  The  heating  of  the  surface  of  the  globe  and  of  the  air  near  it  by 
the  sun  ia  not,"  says  he,  *'a  aulhdently  powerful  cause  to  produce 
those  winds;"  and  he  proposes  to  show,  **that  the  heat  which  it 
taken  up  by  vapour  La  the  process  of  evaporation,  is  carried 
away  to  various  parts  of  the  atmospheric  regions,  and  in  tlioee 
parts  ifl  liberated  on  the  vapjur  bemg  c<»ndensed;  and  that  it  is 
this  libenitail  heat  which  proihiees  that  inequality  of  tempenUure 
which  cauHC!*  the  greater  jiart  of  tho«e  £U*ri;d  movements,  called 
winds,  on  different  |>fiits  of  the  surfaoe  of  the  globe.'^  A  oon- 
siderable  portion  of  the  author's  labours  go  to  establish  this 
theory,  upon  which  we  shall  pronounce  no  decided  opinion, — it  is 
certainly  suggestive,  and  the  cause  he  assigns  no  doubt  producea 
Home  of  tht  »se  variations  in  atmospheric  temperatui'e  which  are 
the  immediate  cause  of  the  rise  of  some  ^jortion  of  the  air,  and 
the  in-rush  of  a  colder  atratuiu  below.  But  many  other  jxiinta  of 
veiy  general  intei*est  are  discusse*!  in  this  volume,  and  they^  are 
handJeil  with  ability,  and  will  enaure  attention  fnjin  his  readers. 
As  meteorulogy  has  only  just  begun  to  be  studied,  we  welcome 
this  book,  and  shall  be  glad  to  see  the  subject  frequently  discussed; 
at  the  same  time,  we  would  point  to  ttie  fact  that  what  is  wanU'd 
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are  obsdrvefs — let  their  number  be  multiplied,  and  tbeir  obeerva- 
tiows  c&reliilljr  taken  with  approved  instrtimeiits.  ThuB  we  shall 
have  in  the  course  of  time  a  more  extenaive  collectiou  of  facta, 
whereby  we  may  more  readily  arrive  at  general  laws*  At  pre- 
lent,  we  oonsider  meteorolog}'  to  be  a  alienee  of  observation,  tmd 
ohaervation  only;  and  we  shall  be  happy  if  our  re  marks  tend  to 
add  to  the  number  of  acti\^e  members  of  the  Meteorological 
Society,  from  whoa©  unobtruaive  labours  the  science  ia  deriving 
moat  valuable  aaaifltance. 

Am  a  Bpecimen  of  the  author's  style  in  describing  natural 
prooesaes,  we  snbjoin  th^  following  account  of  the  diurnal 
fkrooeaa  of  evaporation  (p.  191):^ 

"When  the  son  wiTaaoefl  above  the  honxon  it  w«rmi  the  mirfaoe  of 
the  E^lobe,  And  not  only  increnflee  evaporation  of  water,  bat  heats  th^t 
portion  of  the  atmospheric  gaaes  that  m  near  the  surface — which  portion 
riaes  probably  in  separate  sireama  or  oolunins — cooler  oolumns  at  tlie 
Mine  time  descending  to  the  surfiioe  and  taking  the  place  of  the  wanner. 
This  process  goes  on  as  the  sun  rises  higher,  until  at  some  particular 
time,  depending  on  the  locality  and  the  Beason,  the  uoendinff  columns 
reach  a  height  suffident  to  enable  the  expaadmg  ^ues  to  oooi  and  con- 
dense  some  of  the  vapouir  which  ia  intermingled  with  them.  Thin 
ordinariily  takes  place  ti'oiu  U  to  II  o'c[o<ikf  or  say  at  10  in  the  morning, 
from  which  hoar  condensation  is  warming  the  atmoBi>herio  mass  in  the 
locality.  This  warmed  mass,  a  mixture  of  ga^es  and  vapour,  as  it 
ascends,  is  acted  on  by  the  different  laws  of  cooling,  of  condensation, 
and  of  expansion  by  heat,  which  the  constituent  parts  of  the  atmo- 

3 there  obc^;  and  the  result  is  the  formation  of  a  buoyant  column  of 
oud,  of  greater  or  leoi  tbiokneaa,  according  to  the  quantity  of  vapour 
that  ha£i  been  oondenied.  The  whole  locfd  column  being  thus  made 
Mghter  by  the  liberated  heat,  preises  with  Ittss  force  on  the  surface  of  the 
eaaih,  and  consequently  on  the  barometer^  lliifl  diminished  preasore 
is  however  effected  through  the  liberated  heat  driving  a  portion  of  the 
material  of  tlie  atmosphere,  the  gases,  from  the  heated  part  to  other 
parts  of  the  atmuBpheric  space;  and  thus  we  find  that  the  heat  just 
liberated  by  the  condensation  of  vaprjur  counteracts  the  increased 
preiiure  of  the  aqueous  matter,  which  is  at  the  same  time  passing  into 
the  atmosphere  in  the  form  of  vapour.  For  it  in  here  contended  that 
the  VMiour  that  had  been  produced  from  4  to  10  in  the  moniiiig,  is,  soon 
after  the  last-named  hour,  not  only  raised  but  condensed, — deprived  of  a 

Sart  of  its  heatj  and  converted  into  minute  particles  of  water,  which 
Mit  in  the  gaseous  atmosphere  as  a  cloud,  and  aa  sucti,  undoubtedly 
form  a  part  of  the  whole  atmt>sphere  and  contribute  to  its  weight.  It  is 
not  therefore  Uirough  a  reduiction  of  the  quantity  of  aqueous  matter  in 
the  looal  atmosphere  at  this  period  of  the  day,  that  the  barometer  faUs^ 
but  that  Ml  is  caused  by  the  expanding  power  of  liberated  beat  driving 
&om  the  heated  vertical  column  a  part  of  the  ponderable  gases  which 
previously  existed  within  it,  and,  in  that  way,  by  removing  a  part  of 
the  material  of  the  atmoephere,  causing  the  remainder  to  press  with  lesfi 
weight  on  the  barometer. 

In  parting  with  our  author,  we  would  strongly  recommend  his 
book  to  all  who  are  interested  in  the  sul^ject,  assuring  tlietn  that 
they  will  here  find  materi:il  for  thought  and  sound  information 
on  various  points  which  are  only  to  be  found  scattered  through 
the  publicationa  of  various  lexuned  societies. 


The  Praeiicai  Surv^m's  Guide,  contnininff  the  n&eenjtary  informa- 
tmn  to  muke  antf  person  of  tywimon  cu^mcity  a  Finished  Land 
Surveyffr^  wiUkOut  the  aid  of  a  Teadter,  By  Andrew  Duncan, 
Land  Surveyor  and  C.E.     Loudon  :  Sampson  Low.  1854. 

Wb  have  reodved  from  the  other  aide  of  the  Atlantic  a 
profeeaed  new  royal  road  to  leaminj?— **A  nieiins  to  make  any 
person  of  common  capicity  a  finished  land  aun^eyor,  without  the 
aid  of  a  teacher;"  whieh  said  meani^  so  &r  as  we  can  gather  from 
our  peruBal,  are  nothing  moi-e  or  leea  than  a  rechtniffi' — a  ga- 
thoin^  of  old  fonnuliE  culled  from  the  beat  and  well-known 
authorities.  We,  howe^^er,  leave  Mr,  Dime;in  Ut  ntnte  his  own 
merits,  premising  that  aeveral  of  the  methoda  and  improvements 
tliat  he  elaim»  to  have  invented  Imve  been  frequently  employed 
in  thi«  ooimtry.  The  work  will  be  found  t*^)  i-ontain,  nniongst  a 
variety  of  other  matter,  Mr  iHmcan  says^  '*  A  deacripti*m  and 
deidgn  of  a  new  instniment  whereby  di^tance:!i  are  found  at  once 
without  any  calculation.  A  new  methtxi  of  8ur\'eviBg  any  tract 
of  hmd  by  meastiring  one  line  through  it»  with  a  geometrical 
demonstratinn  of  the  same.  A  geometrical  methcxl  of  con-eating 
fiunrevH  taken  with  the  c*mipa&4j  to  lit  them  for  cahmlation.  De* 
Bcription  of  an  instrument  W  the  help  of  which  any  gentleman 
mmt  measure  a  map  by  in»|iecti<>n,  without  calcidation,  A  new 
iomI  short  method  of  c-ilcuMtion,  wherein  fewer  figures  are  used 
than  in  the  eominon  method;  al8«_\  the  Pennsylvania  method. 
Laying  off  lot*  with  a  p*^k,  plummeU,  Slc.  &c** 


STEAM   ENOINES. 
John  Milneu,  FatejUee,  October  %  1S531 

(With  Engravingi,  Piate  XXVTJ 

In  an  engine  conatructed  in  accordance  with  this  invention^ 
the  Patentee  employa  two  working  cylinders  with  piatona,  pia- 
ton-rods,  and  oonneeting-roda  oonstnicte<]  in  the  usual  manaar, 
and  connected  to  two  cranka  placed  at  right-andes  to  each  otiier 
on  the  same  shafb^  preferring  to  make  one  of  these  cjlindera  of 
greater  capacity  than  the  other.  The  cylinders  are  provided 
with  valvea  worked  by  cams  or  eccentrics,  and  so  amuiged  that 
steam  may  be  a*lmitted  from  a  boiler  into  the  top  of  the  first  or 
smaller  cylinder  until  the  piston  has  made  half  its  stitkke,  and 
then  abut  otF.  A  communication  is  then  opened  betweea  the 
top  of  the  tirat  cylinder  and  the  top  of  the  second  one,  whose 

Siaton  h  then  at  the  top  of  ita  stroke.  Both  pistons  will  now 
escend  until  the  small  one  ha«  reached  the  end  of  its  stroke^ 
when  the  aecond  piston  will  l>e  at  half  stroke.  The  motion  stiU 
continue^  and  the  first  piston  begins  to  return,  and  reaches  its 
half  stroke  when  the  secimd  piston  baa  completed  its  stroke. 
The  atejtm  which  was  at  first  cctntained  in  one-haLf  of  the  first 
cylinder,  will  now  have  expanded  so  as  to  fiU  the  whole  of  the 
second  cylinder  and  nne-hmf  of  the  first  cylinder.  The  steam  ia 
now  diacharged  into  the  condenser  or  into  the  atmoaphrre* 
When  the  firat  piston  reaches  the  end  of  its  stroke,  as  atK^e 
mentioned,  the  ateam  fi^m  the  boiler  is  admitted  to  the  borttciBt,^^fl 
of  the  fir»t  cylinder  until  its  piaton  has  made  one-half  of  itiP^H 
stn)ke.  The*  steam  is  then  cut  otf,  and  the  half-cylinder  ful!^^ 
of  ateam  is  allowed  to  es:pand  into  the  bottom  of  the  ataecoid 
cylinder  in  the  manner  above  described.  Thus  the  seoond 
cylinder  ia  open  to  and  receiving  ita  steam  from  the  first  cylinder 
during  the  whole  of  the  stroke  of  the  aecond  piaton.  For 
revendng  the  engine,  a  passage  or  passages  and  a  vaive  or  valves 
are  arranged  so  as  to  connect  the  top  of  the  first  cylinder  with 
the  bottom  insteatl  of  with  the  top  of  the  second  cylinder,  and 
vice  twM.  The  relative  dimeuaions  of  the  two  cylinders,  and  the 
point  at  which  the  ateam  ia  cut  off  from  the  fiuTst  cyUDdeTp  may 
D©  varied  according  to  the  degree  of  expansion  required.  The 
position  of  the  cylinders  may  be  vertical,  horizontal,  or  inclined, 
and  the  angle  of  the  cranka  may  alao  be  aomewhat  variotl. 

Figs.  1,  2,  3,  and  4,  in  the  annexed  Plate,  are   longitudinal 
sections  of  the  eylinrlei's  and  valves,  showing  the  arrangements 
for  producing  the  i-equired  effects.      A,  A',  are  the  cylinders; 
B,  B',  the  piston-rods  [  C,  C,  the  connecting-rods  attached  to  the 
cranks  D,  D',  jplaoed  at  right  angles  to  each  other  on  the  main 
abaft  K      F,  F,  the  eocentrica,  and  G,  i.V  their  rods,  connected 
respectively  to  the  valve-rods  H,  H'.      1^  I\  are  guides  for  the 
piston-rods.     J,  J',  the  pistons  of  the  first  and  aecond  eylinden 
respectively.      K,   a    valve-box   which   is   supplied   with   steam 
from  a  boiler,  which  ateam  is  adnittt«l  by  means  of  the 
valves  L,  M,  into  the  first  cylinder.     The  eduction  fuiasage 
from  the  bottom  valve  L,  communicates  with  the  bottom  of 
aecond  cylinder  A' ;  while  the  eduction  passage  O,  from  the 
Yidvii  M,  communieates  with  the  top  of  the  second  cylinder. 
i«  a  plain  flat  slide-valve  working  in  a  valve-box  in  communication 
u^th  the  bottom  of  the  second  cylinder  A',  and  opening  and 
closing  a   passage    Q,  leading  into  the  condenser,  or  into  the 
atmosphere  when  the  engine  ia  non -condensing.     R,  is  a  aimibir 
slide-valve,  working  iu  a  valve-box  communicating  with  the  top 
of  the  second  cylinder  A',  and  opening  and  cloaing  a  pnaagie  ~ 
leading  into  the  condenser^  or  to  the  atmosphere  when  the 
is  non-c<mdenaing. 

In  fig.  1,  the  piaton  J,  of  the  first  cylinder  ia  at  the  bottom  oC 
its  strtike,  and   the  piston  J\  of  the  aecond  cylinder  is  cona^ 
quently  at  its  half-atroke  or  thereabouts.     The  valve  L,  is  rising 
in  the  direction  ahown  by  the  arrow,  and  is  just  beginning 
admit  the  steam  fmm  the  boiler  under  the  piston  J. 

In  fig.  2,  the  piston  J,  has  made  about  one-half  of  ita 
and  the  piston  J\  ia  at  the  botU>m  of  its  stroke.    The  vidve 
is  now  descending,  and,  having  shut  off  the  steam,  ts  on 
p^tint  of  o(>ening  the  communication  from  the  bottom  of  the 
cylintler  A,  to  the  bottom  f»f  the  seoond  cylinder  A' 
"  In  fig.  3,  the  piaton  J,  haa  arrived  at  the  top  of  its  stroke, 

the  piston  J',  is  consequently  at  or  near  its  half-stroke. „ 

communication  between  the  bottoms  of  the  two  t^yUnders  if  atill 
full  open.  The  piston  J,  nf>w  begins  to  descend  until  it  reaicboa 
its  half-stroke  or  thereabouts,  when  the  piaton  J'  haa  oomplcpt^l 
ita  upw^  stroke,  as  shown  in  Mg.  4    The  ateam  which  atlbil 
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wte  eontaioed  Ib  one-half  or  tliereabouta  of  the  firet  cywlider  A, 
luui  now  expande^i  ao  its  to  fill  die  half  of  the  first  cylinder  A, 
and  the  whole  of  the  second  cylinder  A'  The  valve  P,  la  now 
opene^i,  and  the  steam  escapes  from  both  cyltiidera  to  the 
coinlenaer.  Bt>th  pkttjna  descend  until  the  piston  J  has  reached 
tlie  bottom  of  ite  stroke^  as  shown  in  fig,  1,.  when  the  valve  L, 
aflceudB^  shutting  off  the  cummoiii cation  with  the  second  cylinder, 
sod  admitting  steam  frc»m  the  boiler  into  the  boiti>m  of  the 
first  cylinder  aa  before.  The  eduction  valve  F,  ccmtiniiea  ojien 
imtil  the  piston  J'  haa  reached  the  bottom  of  it«  stroke,  as  shown 
in  fig.  2,  when  the  ateam  from  the  bottom  of  the  first  cyliBder 
is  a^aiii  admitted  as  before.  The  valvea  M,  and  R,  at  tfie  ti>pa 
of  the  cylinders,  act  in  a  similar  manner  to  the  valves  L,  and  F, 
it  the  Iwttomfl  of  the  cyliiKlers. 

The  steam  is  thiia  oaiiAed  to  expand  in  the  proportion  which 
the  smm  of  half  the  contents  of  the  first  cylinder  and  the  whole 
of  the  contents  of  the  second  cylinder  liears  to  half  the  contents 
of  the  first  cylinder.  In  the  figures  the  cylinrlei's  are  so  pi-opor- 
tioned  that  the  contente  of  the  second  cylinder  are  about  two 
and  a-half  times  the  contents  of  the  finst  cylinder,  so  that  the 
ateam  will  ikna  be  expanded  to  alxjut  six  times  its  original 
volume.  The  relative  dimensions  of  the  cylinders  may  be  varied 
to  obtain  <lifferent  proportions  of  expaiisfion. 

In  the  above  description  the  engine  is  described  as  continually 
moving  in  the  same  direction ;  but  in  some  Cftses  it  is  rec|uir<Hl 
to  have  the  power  of  reversing  the  engine.  For  this  purpose 
the  eccentrics  F,  F',  are  made  loose  upon  the  shiift,  and  are  driven 
by  stope  fixed  on  the  shaft.  When  the  m<«tiua  of  the  abaft  is 
reversed,  the  one  set  of  stop®  leave  the  eccentrics,  which  remain 
stationary  until  the  other  stops  come  in  contact  vnih  them,  and 
canr  them  round  in  the  reverse  direction.  In  addition,  however, 
to  this  motion  of  the  eccentrics,  it  is  necessary  to  alter  the 
oourse  of  the  steam,  so  that  in  lieu  of  its  passing  from  the  bottom 
of  the  first  cylinder  i*?  the  bottom  of  the  second  cylintler,  and 
from  the  top'  of  the  first  to  the  top  of  the  aeoond  cylinder,  it 
may  be  compelled  to  pass  from  the  bottom  of  the  first  to  the  top 
of  the  second  cylinder,  and  from  the  top  of  the  first  to  the 
l>-»ttom  of  the  second  cylinder.  Figa.  5»  and  6,  are  sections  of 
the  cyliiKlera  and  valves,  sliowing  alact  a  reversing  valve  T, 
ariapted  I'or  pn^Jucing  the  aforesidd  change  in  the  oourfie  of  the 
steam.  U,  i^  the  valve-rod  which  passes  through  a  stuiting-lMix. 
The  valve  T,  consiste  of  a  tube  having  a  piston  f,  at  each  end, 
packed  to  fit  the  valve-box  V.  The  titeam  from  the  eduction 
passage  N,  at  the  bottom  of  the  first  cvlinder  A,  is  conveye^l  by 
a  pipe  or  passai/e  (Indicatctl  by  dotted  lines)  to  tlie  bottf^m  of 
the  valve^ox  V,  and  is  thus  put  in  communicfttiou  with  the 
Interior  of  the  valve  T  The  scteam  from  the  eduction  paasage  U, 
from  the  top  of  the  first  cylinder  is  conveyed  by  anotlier  pipe  or 
possage  (also  indicateil  by  dotted  lines)  into  the  space  between 
the  ^^alve-box  V,  and  the  exterior  of  the  valve  T.  Two  passages 
or  port«  r,  t*'  ct>mmumcttte  from  the  vtUve-box  V,  re^ctively 
witn  the  bottctm  and  top  of  the  second  cylinder  A'.  When  the 
valve  T,  i.s  raiised  into  its  highest  position,  as  in  fiff.  *%  the  steam 
from  the  l>ottom  of  the  first  cylinder  paaaes  to  the  bottom  of  the 
second  cylinder,  and  the  steam  from  the  top  of  the  first  (Cylinder 
passes  to  the  top  of  the  second  cylinder,  and  the  effect  is  the 
same  a&  before  described  in  referents  to  figs.  1,  2,  3,  and  4. 

When,  however,  the  valve  T,  is  made  U)  descend  into  the 
position  Mhown  in  fig.  6,  the  course  of  the  steam  is  reversed  so 
that  the  steam  from  the  bottom  of  the  first  cylinder  passes  up 
thrfuighthe  tubular  valve  T,  Jind  enters  the  top  of  the  second 
cylinder  while  the  steam  from  the  top  of  the  first  cylinder 
dieacends  between  the  tubular  valve  T,  and  the  vajve-liox  V,  ami 
enters  the  bottom  of  the  secoinl  cylinder.  The  motion  of  the 
^ves  L,  M,  P,  R,  is  at  the  same  time  changed  by  the  eccentrics 
shifting  their  positions  on  the  shaft,  as  alrefuiy  mentionwl  In 
fig.  6  it  will  be  seen  that  steam  is  enteiing  below  l>:hth  pistons, 
which  are  consequently  both  ascentling  as  shown  by  the  arrows. 
Tlie  motion  of  the  crnuk  shaft  will  thus  be  in  the  opposite 
direction  to  that  inrlie-itcd  by  the  arrows  in  fig.  5. 

Claim, — The  inventor  does  not  confine  himself  to  the  particular 
construction  or  arrangement  of  valves  shown,  as  tbe  aame  may  be 
variecl,  and  the  valves  mny  be  driven  by  cams  or  otherwise, 
inBiead  of  by  eccentrics.  Bat  what  he  claims  is:  the  constnictiug 
iteam-enginea  with  two  cylinders  whose  pistons  are  in  connection 
■with  two  cranks  placed  at  right  angles  to  each  other,  or  which 
SIT©  otherwise  so  arrange<l  that  when  one  pi8t'>n  is  at  the  end  of 
its  stroke,  the  other  piston  may  be  at  or  near  to  the  middle  of  its 
stroke;  such  cylinders  being  provided  with  valves  and   valve 


gear  so  arranged  as  that  the  first  cylinder  may  be  about  half- 
filled  with  Rt*iam,  and  that  a  communication  may  tben  be  opened 
between  that  end  of  the  first  cylinder,  so  filled  with  steam  and 
the  aeoond  cylinder,  such  communication  remaining  open  during 
or  nearly  unto  the  end  of  the  stroke  of  the  second  piston,  and 
until  the  first  piston  has  made  one-half  or  thereabouts  of  ita 
return  stroke,  when  the  steam  which  has  thus  been  expanded  is 
discharged  into  the  atmosphere  or  into  the  condenser. 


METROPOLITAN  WATER  COIVIPAKrES'   REPORTS, 

Th^e  refxirts  show  the  pi-ogress  made  by  the  several  water 
campanies,  up  to  the  latter  end  of  April  last,  in  the  preparations 
for  complying  with  the  Metrof)olitan  Water  Act  (15  and  16  Via, 
cap«  84),  which  provided  that  no  water  ahall  be  taken  from  any 
part  of  the  Thames  below  Teddington  LocL 

New  River  Cimipany, 

This  report  states  that  no  part  of  the  supply  furnished  to  the 
metrf>{>oli»  by  this  comjiany  has  for  many  years  been  taken  from 
the  river  TliameSj  but  the  whole  is  taken  from,  the  river  Lea,  or 
from  chalk  spriugn  upon  the  coui^se  of  the  New  River  between 
London  and  Hertford.  Since  the  passing  of  the  Act  works  have 
been  underUiken  for  the  diversion  of  the  sewage  of  the  town  of 
Hertford,  so  as  to  guard  againaft  its  pollution. 

Two  of  the  contracts  for  covering  the  reservoirs  at  the  New 
River  Head,  Highgate,  and  Maiden  l^ane,  are  executed  between 
the  company  and  the  contractors ;  the  work  of  the  thii'd  cannot 
be  execute*!  imtil  the  other  two  are  in  action,  so  as  to  disriense 
for  the  periofl  of  construction  with  its  use;  but  the  whole  wdl  be 
finiiihed  before  the  period  named  in  the  Act^  the  JJlst  A  gust  1855. 

With  regard  to  the  arrangements  for  filtering,  the  contracts  for 
the  filtering  beds  have  been  executed;  and  the  filtering  will  be  !& 
efficient  ojieration  before  the  period  named  in  the  Act,  the  Slst 
December  18t'i5. 

CJontnvcts  have  been  also  executed  for  carrying  out  the  system 
of  constant  supply  and  high  service. 

The  expense  entailed  by  the  provisions  of  the  Metropolitan  Act 
will  be  very  much  greater  than  was  anticipated,  and  the 
outlay  of-  m),yy(M.  provided  for  by  the  Act  of  1852,  will  not  be 
miftiaent;  but  300,000^.  more  will  be  necessary,  making  a  total  of 
700,000^, 

Grand  Junction   Waient^orkf  Company. 

This  company  obtained  a  Special  Act  enabling  them  to  comply 
with  its  pro^'i.sions.  Under  the  powers  of  that  Act  they 
pm-cha^ed  land  in  the  parish  of  Hampton  as  a  site  for  the  worlta 
necessjiry  to  dnvw  water  from  that  pail  of  the  stream  of  the 
Thames  prescribed  by  the  General  Act,  and  t<xjk  immediate  steps 
for  the  execution  of  such  works,  and  for  bringing  the  water  thus 
procured  to  their  existing  works  at  Kew  Bridge.  For  this  purpose 
they  entered  into  the  fdlowing  contrat-'ts; — For  the  supply  of 
ISjtHX)  yards  of  liU-ineh  pipes  from  the  Iron  works  at  Middles- 
borough,  in  Yorkislure — For  laying  the  33-inch  main  from 
Hampton  U)  the  works  at  Kew-bridge. — For  two  engines  and  six 
boilers  at  Hamilton,  from  the  Hayle  Foundry,  Cornwall — For 
construction  of  engine  and  boiler-houses,  reaen'oira,  &c.  at 
Hampt-tm. — For  the  construction  of  one  dej>ositing  reservoir  and 
two  filter  beds  at  Kew-bridge,  Up  to  this  time  the  progress 
maiie  in  the  execution  of  the  several  contracts  is  as  follows: — 
6570  yards  of  the  trunk  main  have  been  laid.  The  works  at 
Hampton  are  in  a  forward  st^ite,  the  more  important  portions  of 
the  engiue  and  boiler  houses  having  been  c<*mpleted,  and  the  tvro 
atibaiding  reservoirs  about  twothirds  finished.  Of  two  Jiddi- 
tional  filter  beds  at  the  Kew-bridge  works,  one  is  completely,  and 
the  other  neitrly  finished.  There  is  also  a  new  subsiding  reservoir 
at  the  Kew  works  almost  a>mplete<i. 

The  water  delivered  daily  by  the  Grand  Junction  Waterworks 
Company  for  seven  days  in  the  week,  agreeably  to  the  average  of 
the  last  twelve  months,  amounta  to  5,518,342  imperird  ffalTons. 
The  number  of  houses  in  the  district  is  16,417.  Deducting 
the  supplieji  for  bnths,  railways,  road  watering,  and  fiushing 
sewers,  the  mean  quantity  delivered  per  house  wouhl  amount  to 
30tl  imi>erial  gallons  per  diem.  The  com^iany  will  have  the 
power,  when  their  woi^ks  shall  be  completed,  of  inci-'easing  their 
sopplv  iu  any  degree  required,  as  the  engine  power  at  Haanpton 
and  the  trunli  main  are  (mpable  of  delivering  20,000,0(X)  imperial 
gallons  |jer  diem. 

The  site  selected  for  the  sonree  of  supply  is  above  the  villa^  of 
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Hampton,  six  miles  above  Teddington  Look,  and  one  and  a  half 
mile  above  Hampton  Lock. 

West  Middlemx  Walerttfork^  Omtpan^. 

This  Company  procured  a  special  act  to  enable  them  to  obtain 
a  supply  of  water  Ijoin  the  Thames  at  Hampton,  nearly  six  miles 
above  Teddington  Ijock;  where  they  Itave  purclmsed  the  freehold 
land  requisite  fdx  the  construction  of  tlieLr  new  works^  and  have 
entei*ed  into  contracts  for  the  engines,  engine  house,  and  nmiijs 
neoessary  to  convey  the  water  fram  thk  som'ce  to  their  present 
Iaw  subsiding  reservoirs  at  Barnes. 

Theoe  works  are  in  a  very  forward  state:' — ^The  engines  are 
being  made;  the  engine  house  is  in  course  of  erection;  and  nearly 
five  miles  of  their  iitj-inch  main  (out  of  eight  and  a  half  mileB) 
have  been  alreadv  laid.  The  directors  therefoi-e  fully  expect  that 
their  district  will  be  supplje<l  with  water  tiiken  from  the  Thames 
at  Hampton  in  the  early  part  of  next  ye;ir,  whicli  will  be  con- 
siderably within  the  time  allowed  by  the  Metropolis  Water  Act 
of  1852. 

Contracts  have  been  entered  into  for  the  construction  of  three 
filtex  beds  at  Barnes,  in  afldition  to  the  tuieaent  subsiding 
reservoirs.  Two  of  these  filter  beds  are  already  completed,  and 
the  tliird  is  nearly  so;  by  whidi  the  dij-ectora  will  oe  enabled 
immediatelv  tt>  deliver  filtered  water  from  their  present  source  of 
supply,  which  m  abjut  one  and  a  quarter  mile  above  Hammei^ 
smith- bridge.  The  sum  of  74,761*.  has  been  already  paid  the 
contractors  un  account  of  the  new  works. 

East  lifmdoH  Waterworks  Company. 

This  Ctimpany  state  that  the  whole  of  the  works  undertaken 
by  them,  in  aooordance  with  the  requirements  of  the  Act,  are  in 
Stich  A  state  of  forwardness,  that  previously  to  the  period  fixed 
for  completion,  the  Works  will  be  finiiihed,  and  in  operation. 
Southwnrk  and  Fau^rhnlt  Watenrorks  Comptintf. 

By  the  spcciid  act  this  company  olitjiiued  powers  t^i  raise 
additional  capital,  to  purchase  land  in  the  parisli  of  Hampton, 
and  to  execute  the  worka  necessary  to  bring  water  from  the  new 
site  to  their  works  at  Battersea.  Witli  a  view  to  the  imraetliate 
execution  of  such  works,  the  following  contracts  were  entered 
into: — ^With  Messrs.  Bolckow  and  Vaughan,  of  Middlesborough, 
Yorkshire,  for  the  supply  of  23,UOO  yards  (about  ll,tXK)  tons)  of 
iron  pipea  of  36  inches  diameter, — With  Messrs.  Harvey  and 
West,  of  H&yle,  Comwidl,  for  the  conRtruction  of  an  additional 
engine  at  Battersea  and  two  lifting  engines^  with  six  boilers,  at 
Hamptctn.^ — ^With  Mr.  John  Aird,  for  laymg  the  36-ineh  main, 
including  the  pa-saing  under  the  Thames  at  Richmomi,  and  like- 
wise for  the  erection  of  engine  and  boiler  houses,  and  the  forma- 
tiou  of  reservoirs  at  Hampton, — -With  the  same  contractor,  for 
the  formation  of  the  new  filter  l>ed  jind  other  works  at  Battersea. 
— The  term  fixed  in  the  contracts,  as  well  for  the  execution  of 
the  works  as  the  supply  of  mains  and  engines,  was  the  29th 
September  1854. 

Tlie  progress  actually  made  to  the  present  time  ia  as  follows: — 
The  worka  at  Hampton,  consisting  of  engine  and  bjiler  houses 
and  two  subsiding  reservoirs  communicating  by  a  culvert  with 
the  Thfunes,  are  about  two-thirds  finished;  but  in  the  portion 
completed  all  the  heaviest  work  of  the  engine  and  boiler  nouses, 
consisting  of  the  foundations  and  suhatnictions  for  r&ceiving  the 
engines  and  boilers,  is  comprehended.  Nine  thousand  yai3s  of 
the  great  nudn  have  been  laid;  the  crossing  the  Thames — a  work 
of  great  difficulty — is  all  but  accomplished,  and  in  a  very  satis^ 
liustory  maimer.  The  pipes  ai-e  laid  on  a  solid  bed  of  blue  day, 
iilid  sufficiently  beneath  the  bed  of  the  sti^eam  to  be  quite  safe 
from  accidental  disturbance.  The  new  engine  at  Battersea  will 
bo  erected  and  ready  f«r  work  in  a  few  weeks.  The  intended 
aitlition  to  the  boiler  houses  (almost  doubling  the  former  V>iler 
power)  is  complete.  The  new  filtering  resen^oir  at  Battersea  is 
completed  ami  at  work. 

The  water  delivered  daily  by  the  Southwark  and  Vauxhall 
Company  to  their  distiict  may  be  taken  at  8,0tH>,0(j<)  gallons. 
The  number  of  houses  in  the  district  is  40,296.  The  quantity 
■erved  to  each  house  (the  sunplies  for  trtwlett^  railways,  road 
watering,  and  fiushing  eewera  being  deducted)  is  on  the  average 
173  gallons,  and  the  registrar's  returns  showing  that  about  6^ 
souk  nuiry  pfobablr  be  the  mean  number  of  occupants  of  houaee 
tn  the  ootnpanjr's  district,  twenty-six  and  and  a  half  gallons  per 
diem  are  given  i>er  head  of  the  population. 

TH©  new  workv  will,  however,  affoni  the  means  of  motre  t^an 
doubling  even  this  supply.  The  36-ineh  main,  with  the  engine 
power  provided  at  Hampton,  will  deliver  at  Battersea  20,0CKJ,0(X) 


gallons  in   the  twenty-four  hours.      The   company's   works  atl 
Battersea   and   Hampton    occupy   twenty-seven  acres;    the  net>| 
area  of  the  four  subsiding  reservoirs  is  349,5<Xi  stiperfi*^*^  fi^t- 
of  the  three  filtering  reservoirs  2(X),*K30  superficial  f* 
area  of  filtration,  it  may  be  remarked,  is  more  than  v^        :     ^ 
required  for  a  much  larger  supply  than  the  company  now  g^y 
The  site  selecterl  for  the  source  of  supply  is  above  bi>th  Hampf 
Court  and  Hampton  village,  nearly  six  miles  above  Teddlngtoal 
and  one  find  a  half  mile  above  Hampt^^n  Lock.  '^ 

The  distributing  apparatus  of  the  company  consists  of  ujifwards 
of  4:iO  miles  of  raaina,  varying   in   size   from   three   inchea  to 
twenty-seven  inches  diameter,   but  the  pipes  are  in   c 
process  of  extenaion,  almost  daily  apjdications  for  that  i 
Deing  made   t*)   the   company.     Wandsworth   and  Puti 
recently  had  mains  and  services  laid  down  at  the  t^ 
both  of  the  parochial  authorities  and  the  inhabitants  *n  mu^wj 
villages. 

Lamtmih  Waterw&rkf  Company. 

This  oompany  ha^  »>mpleted  the  construction  of  entire  new 
works    at    Seething    Wells,    above    Kingston-on-Tbames,    and 
removed  the  old  works*     Such  new  works  have  long  since  be^>l 
brought  into  full  and  satis&ictory  operation  and  the  old  workft^ 
wholly  abandoned,  so  that  this  company's  district  is  now  entii^j 
supplied  according  to  the  Act. 

Cheisea  Waterworks  Cmupany, 
The  requirements  of  the  Act  have  comi>elJed  this  company  to 
provide  mr  the  construction  of  entire  new  works  at  Seething 
Wells,  above  Kingat^>n-ou-Thame3.  prior  to  the  abandonment  « 
the  old  works  at  Chelsea,  it  therefore  became  necessary  for  the 
company  to  a<.u:|uire  possession  of  a  new  site  for  their  pumping 
station,  of  a  line  of  way  for  the  aqueduct  or  rmdn  pities  trooM 
Seething  Wells  to  Chelsea  more  direct  in  several  places  than  tho 
existing  public  roads,  and  of  lands  on  Pntney  Heath  for  the  con- 
struction of  large  covei-ed  reservoirs,  (considerable  ditficultieA^ 
have  presented  the ui selves  in  connection  with  the  purchase  of 
the  variouii  properties  required  by  the  compimy;  nut  in  the 
autunm  of  1853  they  succeeded  in  obtaining  possesaion  of  the 
necessary  sites,  and  have  sinc^  been  proceeding  with  the  erection 
of  the  requisite  new  worksj  which  the  court  ot  directore  have  no^ 
doubt  will  be  comjjleted  and  in  operation  in  the  spring  of  18561 

KeJit  Waterworks  Company, 

Tliis  ctirapany  does  not  tike  its  supply  from  the  Thames,  but 
from  the  Riuensboume,  a  tributary  stream  to  that  river.  The 
water  is  taken  above  the  highest  point  where  the  tide  flows. 
Before  the  passing  of  the  Metmpolis  Water  Act,  1852,  the  com*  l 
pany  efi*ectually  filtered  all  water  supplied  by  them  for  domestie^l 
use,  and  they  do  so  now;  an<l  they  were  then,  as  they  are  now,* 
prepared  to  give  a  constant  supply  for  the  domestic  use  of  the 
mhabitantfi  of  houses  supplied  by  them,  subject  to  the  oonditiong 
specified.  The  company  have  already,  therefore,  complied  with 
all  the  requirements  of  the  Act  referred  to,  so  far  as  the  suae 
ajjply  t^)  their  district. 

Since  the  passing  of  the  Act  the  company  have  at  great 
expense  purchased  additional  land,  and  are  constructing  npon  It 
additional  filtering  apparatus,  and  erecting  a  new  Cornish 
engine,  with  tlie  \dew  of  enabling  them  to  aflbrd  to  new  tenants 
in  their  rapidly  increasing  diatrict  the  constant  supply  of  filtered 
water  contemplated  and  required  by  its  provisions-  Theise  new 
works  are  nearly  completed,  and  will  be  in  operation  in  a  verj 
few  months. 

Hampstead  Waterworks  Company, 

This  company  had  commenced  a  new  artesian  well  in  KentisJl  i 
Town  pi'eviuUH  to  the  passing  of  the  Act.  The  w<jrks  w 
undertaken  by  Messrs.  Degoussee  and  Laurent.  The  well  va 
ing  from  9  to  6  feet  in  diameter,  has  been  carried  down  540 1 
From  this  point  the  boring  was  commeuce<J,  and  has  been  eon-* 
tinned  day  and  night  without  intermisHion,  .«*ince  Jime  last.  The 
t*>tal  depth  now  reached  is  886  feet,  and  as  the  boring  is  ncnr 
proceeding  through  the  marl,  which  c^jnstitutes  the  base  of  tlie 
chalk  foiTQation,  there  is  every  reason  to  believe  that  the  estimate 
of  Messrs.  Degouasee  and  Laurent  as  to  the  thickneae  of  tbe 
chalk  stratum  under  London  will  be  completely  verified,  And  the 
greensand  found  within  21)0  feet  of  the  depth  now  attained. 

The  steam  power  neoessary  for  lifting  the  water  t-o  the  eleva- 
tion requii^ed  for  dijstribution  in  the  comj^auj^'s  district  has  heen 
provided  and  fixed,  and  Ijcfore  the  expiration  of  this  year  an 
ample  supply  of  water  from  the  new  works  will  be  z^derad 
available  for  the  public  use. 
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NEW   PARLIAMENTARY   STANDARDS   OF    LENGTH 
AND   WEIGHT. 

Ik  1841,  the  Commissionera  appointed  to  consider  the  fftepa  to 
be  taken  for  the  resitoration  of  the  staudards  of  weii^ht  and 
UMorare,  presented  their  report  to  both  Houaea  of  Parliameii t : 
in  which  they  reoommeiuM  the  appointment  of  a  ct>mmittee  of 
ific  men  to  superint4^ad  the  constnictiou  of  the  new  pai^ia- 
it&ndards.  In  acoordanoe  with  thiB  recoiumeudation  a 
ittee  was  appointed  In  1S43,  conaiatiug  of  the  Astronomer 
Bojftl,  O.  B.  Airjp  Earl  of  Roflae,  MaJHiuia  of  Nortliamptoiit  the 
Lord  Wrottealey,  F.  Baily,  Esq.;  J.  E  D.  Bethune,  J,  O.  S. 
LefoTre,  Esq.,  Sir  J,  W.  Lubbock,  Bart.,  the  Rev.  G.  Peacock, 
Bean  of  Ely,  the  Rev,  R.  Sheepdianka,  Sir  J.  F.  W.  HeracheJ, 
BarL,  and  Profeaaor  Miller, 

Thi*  committee  presented  their  report  in  BilArch  1854,  in  which 
they  have  fully  dlacuaaed  the  mo«t  expedient  methotle  and 
mat^riak  for  conatriicting  the  varioas  standanln,  aud  also  in 
consideration  of  the  inadequacy  of  the  present  arrange  me  uts  to 
maintain  the  national  atandards  in  a  state  tit  for  the  public  wants, 
aa  regards  either  the  sufficiency  of  number  of  the  Exchequer 
ftandarda,  or  the  state  of  preservation  of  those  stan^lards,  or  the 
nattire  of  the  comparing  apparatus  aud  the  methods  ixsied  in  their 
applications,  or  tne  provincial  dissemination  of  cc»pi^  of  the 
standards,  or  the  inspection  and  occasional  comjmriHOD  of  all  for 
the  nurptiae  of  insuring  their  accunvcy;  the  committee  recom- 
mend the  appointment  of  a  permanent  scientific  officer:  whose 
business  it  shall  be  to  keep  a  constant  watch  on  the  state  of  the 
primary  standards^  the  secondary  Exchequer  standanls,  the  local 
standards,  the  equipments  of  the  atnndard  offices,  the  relations 
of  British  and  foreign  standards,  and  the  state  of  the  law  gt^oei-ally 
as  applying  to  standiinls;  and  to  memorialise  the  governmeEt 
from  time  to  time,  as  the  occasion  may  arise,  on  any  of  these 
points. 

This  recommendation  was  proposed  in  Lord  Caryafort's  Bill, 
which  suggested  that  four  commissioners  should  be  appointed, 
with  an  est^'vlilit^hment  of  eight  clei'ks  and  a  sufficient  number  of 
workmen;  ainl  idthougli  thtiir  dtities  as  desscribed  do  not  totideni 
fxrbU  include  the  employments  stated  above,  yet  it  is  plain  that 
II&  establishment  of  this  libcml  character  was  intended  to  maintain 
the  «tan<hird  department  in  a  perfectly  efficient  and  reputable 
state.  This  Bill,  however,  never  passed  int^  law,  the  appoint- 
ments never  were  maile,  and  the  management  of  the  st^uidardu 
has  fallen  entirely  into  the  hands  of  sul^irdinate  offieei^s  of  the 
Exchequer. 

The  committee  held  its  first  meeting  in  1843,  when  it  appeared 
that  the  construction  of  the  standard  of  length  hail  been  undei^ 
taken  by  Mr.  F.  Baily;  and  that  of  weight  by  Professor  W.  H. 
MilLer;  l>ut,  on  the  death  of  the  former  gentk^mnn,  his  t^sk  wa^ 
entrusted  to  the  Rev.  R  Sheepshanks.  The  committee  liad 
acoees^  for  purposes  of  compansrvD,  to  the  length,  scsdes,  and 
weights  belonging  to  the  Otdnance  and  several  royal  societies, 
which  hail  been  compared  with  the  lust  imperial  yard  standard, 
and  the  lost  imjienal  troy  p:juiui  Tliey  decided  to  continue  the 
|.,i'*i"n  "fone  yard  as  the  length  of  the  imrliamentarj' standard, 
wing  are  the  Ijength-seales  which  hud  been  compared 
1  st  Imperial  Yard  Standard  i — Two  three-feet  iron  bars 

%  uj  the  department  of  the  Onlnance  Survey;  Shuck- 

hv\  Iti,  in  the  posseitsiou  of  the  Koyal  Society;  the  brass 

scale  of  thie  Royal  Society,  No.  46;  luid  the  brass  tubular  scale 
of  the  Royal  Ajstronomietd  Society. 

The  following  are  the  Weights  which  ha*i  been  com|mred  with 
the  lost  Imperiid  Troy  Pound  stauflanl: — The  brass  Troy  fnnuad 
■^tlie  Exch*>quer  Otface;  the  brass  Troy  pounil^  from  the  cities* 
Loudon,  Edinburgh,  and  Dublin;  the  platinum  Tmy  pound 
'  the  two  brasd  Troy  p:»uiids  then  in  the  custody  of  Professor 
umacher;  and  the  platinum  Truy  p>»und  of  the  Itov-d  Suciefcv, 
'n*4S.  -  . 

The  committee  also  had  access  to  the  following  length-scales 
Mid  weights: — The  ruined  Imperial  Yani  Standani  (in  custody 
jthe  Speaker  of  tlie  House  ot  Commons);  Troughton's  live-feet 
i  (pre^ente^l  by  W.  Siujms,  Eh^^.j  «nd  now  preserveil  at  the 
^^aX  Oheervatoi'v,  Greenwich);  Kiimnden'ti  twenty-feet  bar,  and 
toy's  thrce-fe^t  laar  (j>urch/ised  by  the  conimitt^,  and  now 
deposited  at  the  Eoyal  Observatory,  (Jreenwich);  two  troy 
pounds,  formerly  in  the  possession  of  Mr.  Biugley;  the  troy 
pound  iwed  by  the  late  Mr.  Robinson  of  Devoushire-street, 
Fcftlaild-pbioe;  and  the  troy  pound  formerly  l>ehiuging  to  Miv 
WtmtDBXk  (now  the  propei-ty  of  Maa'srs.  Vandome  and  Titford). 


CanMiruction  qfthe  Standard  of  Length. 

The  first  important  ouestion  which  presented  itself  to  the  com- 
mittee, was,  whether  tne  measure  of  length  should  be  defined 
by  the  whole  length  of  a  bar,  or  by  the  distance  between  two 
points  or  lines  marked  on  it. 

The  most  celebrated  of  the  standards  constructed  in  modem 
times  is  the  new  Prussian  standard,  made  by  the  late  astronomer, 
Bessel  In  this  standard,  the  whole  length  of  the  bar  is  adopted 
as  the  measure  of  length.  The  reasons  which  induced  Bessel  to 
substitute  a  standard  of  this  construction  (or  standanl  ft  bouts) 
for  the  standani  in  which  the  measure  is  detined  bv  the  distance 
between  pointa  or  lines  uptjn  its  surface  (or  stanJanl  n  traiU\ 
which  was  the  principle  of  construction  ot  the  fonner  Prussian 
standard,  were  first,  that  if  a  flexible  bar  he  supporteil  on  two 
points,  the  extreme  length  of  the  bar  from  the  centre  of  one  end 
to  the  centre  of  the  other  end  is  not  sensibly  altered  by  it«t  flexure, 
but  the  distiuice  l»etween  two  points  or  lines  u|>on  the  tip|»er 
sttrfaoe  may  be  considenibly  altered.  Bessel  has  himself,  however, 
remarked  that  this  objection  to  Hne-meaiiui'e  is  removed  if 
the  lines  be  engraved  on  surfaces  which  are  depressed  to  the 
middle  of  the  thickness  of  the  bar  (a  principle  long  since  employed 
in  Kuglish  standard  bars);  and,  moreover,  the  tendency  to  alter 
the  apparent  length,  whether  at  the  surface  or  the  midille  of  the 
thieknesas,  may  be  destroy etl  by  proper  adjust ment  of  the  ptiints 
of  support,  and  perhaps  still  more  surely  by  supporting  the  liar 
at  numerous  points  by  lever-frames  which  will  insure  etjual 
supporting  forces  at  tdl  the  points,  or  in  sfyecial  experiments  by 
floating  the  bar  in  quicksilver.  A  second  reason  aasigned  by 
Beaael  is,  that  the  principle  of  end-measure  is  more  convenient 
tlian  the  line-measure  for  the  priKluction  (tliat  is,  practically,  the 
compariacm,)  of  copies  of  the  standard.  It  apiieai-s  pn>bablo  that 
this  remark  is  well  founded,  as  regarils  tli«  construction  of 
secondary  standards  for  commercial  purposes,  but  it  is  doubtful 
whether  it  applies  to  secondary  Btauttaras  for  scuentific  purposes, 
and  it  can  scarcely  apply  to  primary  stanilards,  in  regard  to 
which  the  consideration  of  convenience  (in  tlie  few  comparisiina 
that  may  be  made  at  intervals  of  many  years)  has  no  weight, 
when  conti-asted  with  the  consideration  of  conservation  of  the 
standard  length.  Another  reason  is,  that  it  is  more  ct)nvenient 
for  use;  but  the  members  of  the  oc»mmittee,  who  have  witnessed 
the  operation  of  measuring  a  geodetic  base  by  means  of  bars 
carrying  the  line-measure,  havo  been  led  to  form  a  high  estimate 
of  the  convenience  of  tiie  line -principle  in  that  instance.  It  would 
appear,  too,  that  in  Captain  Kater's  measurement  of  the  |)endulunj, 
and  Mr.  B<"ul)^s  comparison  of  the  metre  a  traits  with  the  yard, 
no  inconvenience  from  that  cause  was  found  hy  either  obi^erver. 
It  is  moreover  t*>  be  remarked,  that  the  whole  of  the  Britisli 
ge^wietic  bases  have  been  measured  by  bars  constructed  un  the 
line-principle;  and  a  standard  which  is  intended  to  apply  advan- 
tageously to  them  must  be  ettnstrucbed  on  the  same  principle* 
The  end-measure  has  never,  so  far  as  is  known  t<T  the  committee, 
been  applied  to  any  scientihc  determination  in  England. 

These  considerations  induced  the  committee  to  a^Jopt  the  line- 
standard,  or  measure  a  traittf  for  the  parliamentary  standard  of 
length. 

The  point  which  next  engaged  their  attention  was  the  material 
of  which  the  new  standard  of  length  should  be  forme<.l.  The 
requisite  qualities  are  invariability  and  durability.  It  was 
remarked  by  the  committee,  wiUi  reference  to  the  fusible  metals 
and  aUoys,  that  copper  is  soft,  and  is  not  easily  etist;  that  cast 
brass  is  eonsideretl  unsound  until  it  has  been  lianimered;  that 
gun-metal  is  easily  ciist^  an<l  may  tie  mmU  (hy  due  proportion  of 
it«  component  meUds)  pretty  haixl  and  elastic,  and  is  free  from 
liability  to  corrosion;  and  that  caatrsteel  is  perfectly  manageable; 
also,  that  platinum^  although  it  possesses  the  advantageous 
properties  of  being  very  ilumble,  and  little  atfected  by  change* 
of  tetni)emture,  is  inconveniently  heavy  antl  soft;  but  that  iixm, 
whether  cast  or  forged,  is  manageable,  and  prul^ably  invmiabJe. 
It  was  Considered  that  the  choice  of  matenals  was  practically 
liniitetl  tx*  tb«  t*d]r>wing  metals  and  alloys:  Gun  metal  in  propor- 
tions of  copper,  tin,  and  zinc  to  be  determined  by  experiment); 
cjii*(t  steel;  east  iron;  and  forged  Iron.  These  metals  all  possess 
the  qufdities  of  invariability. 

A  series  of  experiments  was  made  by  Mr.  Baily  on  gun-metal 
forme<.l  of  dirten^nt  prop4jrtions  of  the  simf>le  metals.  It  wa^j 
found  at  len^^h  that  an  alli»y  formed  in  the  following  proportions, 
copper  16,  tin  i!|,  xinc  1,  ap|>eared  to  jxtssess  every  desirable 
pixiperty.    It  is  hard;  H  is  highly  elastloj  reooveiing  its  form  (a« 
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to  aenm)  perfectly  afler  everj  straiii,  imtU  the  weight  placed  on 
it  is  aulHcient  U)  break  it,  when  it  breaks  without  beiidmg;  it  h 
also  strong.  Gun  metal  being  also  less  liable  to  injury,  or  even 
total  destnictiou  fnim  rnat,  the  committee  determined  on  adopt- 
ing it,  when  composed  in  the  proportions  above  mentioned,  aa 
the  material  of  the  atandartk  of  length. 

The  form  adopted  for  the  standard  of  length  and  for  all  its 
copies  is  that  of  a  solid  square  bar,  38  inches  long  and  1  inch 
square  in  transverse  section.  Near  to  each  end  a  cylindrical  hole 
is  sunk  (the  distance  between  the  centres  of  the  two  holes  being 
ae  inches)  to  the  depth  of  05  inch.  At  the  bottom  of  this  hole 
IB  inserted  in  a  smaller  hole  a  gold  jjliig  or  pin  about  0*1  in 
diameter,  and  upon  the  surface  of  this  pin  there  are  cut  three  fine 
linea  at  intervals  of  about  0  01  inch  transverse  to  the  axis  of  the 
bar,  and  two  lines  at  nearly  the  same  interval  jwtrallel  to  the  axis 
of  the  bar.  The  measm*e  of  length  is  given  by  the  int4?rvtil 
between  the  middle  transversal  line  at  one  end  antl  the  middle 
traoavenal  line  at  the  other  end;  the  part  of  each  line  which  is 
employed  being  the  jx»int  miilway  between  the  longitudinal  lines. 
The  other  transvenjal  lines  wei^e  used,  in  the  opemtions  of 
compariaon,  only  for  assigning  the  scales  of  the  micrometei's. 

The  selection  of  authorities  ft  tr  the  reiinxl action  of  the  imperial 
standard  was  a  matter  of  eonsiderahle  difficulty,  arising  from  the 
imperfections  in  and  discrepancies  between  existing  standard 
measures;  the  scale  of  the  Koyal  Astronomical  Society  was  proved 
to  have  undergone  considerable  change.  This  dieoovery  neoea- 
sarily  took  away  all  authority  from  other  scales  of  a  similar  con- 
struction. From  this  and  other  causes,  Mn  Sheepshanks  deter- 
mined, tirst,  that  no  scales  ought  to  be  used  for  restoration  of  the 
value  of  the  imperial  standard,  except  those  which  had  been 
compared  diredly  with  the  imperiid  standard;  secondly,  that 
amottg  tbeee  the  only  admissible  scales  are,  the  Royal  Society's 
brftSB  scale  No,  46,  and  the  two  afeet  iron  bars  of  the  Ordnance 
Bgpartment 

The  definition  of  a  length,  as  represented  by  a  sta^^lord  bar, 
requires  a  statement  of  the  temperature  at  which  the  standard 
bar  is  to  be  usecL  It  apj>eara,  upon  examing  the  amount  of  the 
expansion  of  a  metallic  bar  for  a  given  change  of  temfjerature, 
that  the  effect  of  a  change  of  0°^01  or  0°'02  Fahr,  is  sensible  in  the 
measure  of  the  length  of  a  bar;  and  it  was  therefox'e  necessary  to 
employ  methods  of  ascertaining  the  temperatui*e  which  should  be 
certain  to  that  degree  of  accuracy.  No  thermometer  in  England, 
at  the  time  of  commencing  these  experiments,  oould  he  trusted  to 
aiich  a  nicety. 

In  accordance  with  a  recommendation  in  the  report  of  1841, 
Mr  Sheepshanks  commenced  a  series  of  comparisons  of  Bronze  28 
with  numerous  bars,  in  onier  to  select  from  them  five  bars, 
whicht  in  respect  of  the  distinctness  of  the  engraving,  their 
floating  evenly  in  quicksilver,  and  their  near  approach  to  the 
length  of  the  lost  miperial  standard,  might  seem  well  adapted 
to  be  token  as  parliamentary  standards,  and  copie<i.  It  was  dis- 
eoirered  during  the^ic  observations  that  there  was  a  difference 
between  the  comparisons  of  different  observers  far  exceeding  the 
uncertainty  inferred  by  the  theory  of  probable  eiTors  from  the 
observations  of  each  obsert  er  taken  separately. 

The  expansions  of  these  bam  corrv^ ponding  to  a  given  change 
of  temperature  had  been  sufficiently  determined  in  the  course  of 
the  experiments;  and  it  was  then  judged  expedient,  instead  of 
stating  the  difierence  in  the  length  of  the  selected  bars  at  the 
same  temperature,  to  infer  the  difference  of  temperature  which 
would  cause  all  to  represent  the  same  length,  by  the  application 
of  which  it  would  be  possible  to  assign  the  specific  temperature 
at  which  each  bar  represents  precisely  the  length  of  one  yard. 
Thus  it  was  found  that  the  Length  of  one  yard  as  given  by  the 
lost  imperial  standard  is  represented  with  no  sensible  uncertainty, 
except  in  the  measures  of  the  imperial  standard  itself,  by  the 
following  bars,  at  the  temperatures  placed  opposite  to  them: — 
"■  "  '  Brouie    7  or  No.  4  at  ^in  Fail. 


Bronse  19  or  No.  1  at  62-00  Fah, 
Bronse  20  or  No.  2  at  ei'94 
Bronse    2  or  No.  3  at  62' 10 


Bronse  10  or  No.  5  at  r>2  U 
BroDMe  2S  or  No.  G  at  6200 


The  degrees  of  tcm(>eratare  for  the  lue  of  these  standards  are 
defined  as  proportional  to  the  oorrespondlng  apparent  increase  of 
v^iliime  of  quicksilver  in  the  thermometer  tube;  the  degi*ee  32^ 
representing  the  freezing-point  of  water;  and  tlie  degree  212^ 
representing  the  temperature  of  steam  under  Laplaoe^s  standard 
atmospheric  pressure,  or  the  atmospheric  pressure  corresponding 
Ut  the  following  numl>6r  of  inches  in  the  barometric  reading 
reduced  to  U°  Fahr.  29*9218  -h  0  0766  X  ootine  (2  ktitude) 
+  0-00000179  X  height  in  feet  above  the  sea;  and  the  degree  ^ 


denoting  the  temperature  which  prodttCiA  in  the  quiejcsUTir  ao 

apparent  expansion  equal  to  A^  of  the  expansion  between  3i^ 
and  212**;  and  so  in  proportion  for  other  degrees. 

The  committee  proposed  that  the  bar  No  1  be  adopted  by  the* 
ligifllature  as  the  Parliamentary  Standard  of  One  Vard;  tliat 
Nos«  2^  3,  4,  5,  be  adopted  as  parliamentary'  copies;  and  that 
No.  6  be  retained  by  some  ofiicer  of  the  government  for  the  oom- 
parison  of  other  bars,  or  for  other  scientific  purposes  in  whiah 
reference  to  the  standard  may  soon  be  requirecL 

Construction  of  the  Standard  of  Weight, 

In  the  construction  of  the  standard  of  weight,  the  oommittee 
decided  on  employing  platinum  as  the  metal  least  susceptible  of 
injury  from  oxidation  or  other  chemical  action,  or  from  htat^ 
and  as  le^ust  liable  t4>  uncertainty  in  the  results  of  weighings^  on 
acct>uiit  of  its  great  si>ecific  gravi^* 

The  form  rec<:>mmended  by  Pnjfessor  Miller,  and  adopted  by 
the  committee,  is  that  of  a  cylinder  nearly  1*35  inch  in  height 

and  llo  ini^h  in  iliameter,  with  a  groove  or  chn — ' ^   -f 

whose  middle  is  about  0*34  inch  below  the  top  of  1 1 

insertion  of  the  points  of  the  ivory  fork  by  whi^-u   .^  .^  v..  ».^ 

lifted.     The  edges  are  carefully  rounded  off. 

For  the  compai'ison  of  weights,  Professor  Miller  procxired  from 
Mr.  BaiTow  a  balance  of  the  utmost  delicacy.  Thia  Lnstnunent 
was  motmted  in  a  cellar  beneath  the  Mineralogical  Museum  at 
Cambriilge,  and  there  all  the  operations  of  weighing  the  r»  ]  v 
sentatives  of  the  lost  standard,  the  new  primary  standarl,  .kud 
the  copy  of  the  Fi-ench  standard  were  perrjrmed. 

It  was  decided  that  the  weight  of  the  new  standard  should  be 
adjusted  to  correspond  (in  tlie  pro^>er  proportion)  to  that  of  the 
old  troy  standard,  on  the  supposition  that  both  are  weighed  in 
vacuo.  This  understanding  is  the  same  which  ha<l  been  adopted 
by  Ptofessor  Schumitcher  and  other  accurate  obsei* vera,  Innni^r 
to  carry  it  out  fuJly,  it  became  necessary  to  decide  on  the  specitic 
gravity  of  the  k^st  troy  standartl.  Upon  this  element  there  is 
some  imcertaioty.  The  specific  gravity  of  Vandomes  pouiiii  at 
18^  centigrade  was  found,  by  weighing  in  water,  to  be  8*13t*d; 
and  this  wa-s  adopted  by  Professor  Sliller  as  the  probable  specific 
gravity  of  the  lost  pound,  inasmuch  as  the  form  of  this  {mund 
api^eared  to  be  verj^  similar  to  that  of  the  lost  standard,  as  reprs- 
seuted  in  drawings.  The  specific  gravities  of  Air.  Bin^ej^a 
pounds  were  found  by  the  stereometer  to  be  8'427,  8*358,  That 
of  Alchorne's  pound  (supposed  to  be  the  same  as  Mr.  Bingley^s 
second  pound),  as  ascertained  by  weighing  in  water,  appears  to 
be  nearly  8  37 5.  The  lost  troy  pound  was  described  m  Lead 
Carysfort's  proposed  biU  as  a  piece  of  "  fine  copper,"  Tlie  speci- 
fic gravity  of  the  lost  troy  pound  in  that  case  was  about  8'394 
No  other  atimibrd  weight,  however,  has  been  found  in  this  or  in 
any  other  countryi  whose  specific  gravity  approaches  to  this 
value.  At  the  same  time,  the  doubt  as  to  the  specific  gravi^  of 
the  lost  standard  leaves  no  uncertainty  whatever  on  its  weight 
when  the  weighings  are  performed  in  air,  or  on  what  may  bs 
called  t!ie  commercial  weight  of  the  lost  standard. 

A  repetition  of  the  oo^mparisons  of  the  eight  troy  pounds,  which 
had  been  compared  with  the  lost  troy  standard,  among  them- 
selves of  the  pounds  in  each  group  left  no  doubt  that  the  brass 
pouudi  had  gained  in  weight,  while  tlie  platinum  poimds  retaiued 

Sreciaely  the  same  relation  as  before.  There  appeared  to  be  qm 
oubt  that  the  Lu  crease  of  weight  of  the  brass  f>ounds  arose  from 
oxidation.  Prafesaor  Miller  therefore  decided  to  base  his  restora- 
tion of  the  standard  pound  on  the  platinum  pouutls  only.  A 
troy  pound  was  accordingly  prepared,  by  the  use  of  these  platinum 
pounds,  representing  (with  a  yevy  small  assigned  error)  the 
weight  of  the  lost  standard  in  air. 

In  the  report  of  1841,  Article  25,  it  was  recommended  thatthi 
future  stanoard  of  weight  should  be  the  avoirdupois  pound  or 
pound  w  eight  of  700C)  grains.  The  following  auxiliary  weights 
were  thereiore  prepared  by  Professor  Miller; — 1  of  1240  graiiis 
each  (nearly);  I  ot  600  grains;  I  of  440  grains;  I  of  360  graitks; 
4  of  80  grains]  2  of  40  grains. 

These  weights  were  so  chosen  that  the  larger  weights  csn  be 
comimred  with  combinations  of  the  smaller  (thus  8(J  grains  may 
be  compiired  witli  twice  40,  360  with  four  times  8*)  and  one  40, 
and  so  on),  and  that  the  weight  of  5760  grains  can  be  compared 
with  four  of  1240  and  one  of  800,  and  that  of  700C»  grains  with 
5760  and  one  of  1240. 

ExpresHing  the  error  in  the  40-grain  weight  by  an  algebraical 
syruboh  the  error  of  every  weight  iu  this  series  is  determinad 
from  comparisofis  of  the  weights,  and  is  expressed  by  tWQ  texmsb 
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of  whicli  onje  k  numerical^  and  the  other  is  a  mutiple  of  that 
mbol;  and  the  error  of  4  X   1240  4*  ^^  is  ^^  expreeaible 
a  Qumeric!al  t«rm  and  a  different  multiple  of  the  same  aymboL 
weights  being  compared  with  the   troy  pound  of  5670 
una,  the  value  of  the  symbol  waa  obtained,  and  therefore  the 
rorofany  of  the  1240  grain  weights  was  known;  and  then  a 
otind  of  70CK>  gjains  was  formed  by  adding  the  troy  pound  and 
Hm  weight  of  1240  grains. 

Fiv^  platinum  pounds  were  tliua  prepared  by  Profesjwir  Miller, 
marked  respectively,  PS  1844  1  lb.,  No.  IPC  1^44  1  lb.,  No.  2 
PC  1*^4  1  lb.»  No.  3  P  C  1844  1  lb.,  No.  4  P  C  1844  1  lb.,  the 
«peciEc  gravities  of  which  were  found  to  be  as  follows:  -* 

PS 21-15702 

No.  1  P  C „.     21*10634 

No.  2  P  C 2P16:j;J4 

No.  3  P  C 2116128 

No.  4PC     ,„.,.     2115549 

Compoiin^  P  S  with  the  representative  of  the  trr»y  pound  in 
the  manner  just  described,  it  was  found  that  in  air  of  the  tempe- 
rature 6o*'66  Fah.,  imder  the  pressure  of  20750  inches  of  mercury 
(these  being  the  means  of  the  temperatures  and  pressures  at 
which  Von  Nehus  compared  the  ancient  troy  standanl  with  the 
two  platinum  pounds), 

7000 
P  8  =  0-6341  grain  +  — -  X  lost  standard, 

and  this  may  be  considered  as  the  commercial  w^eight  of  P  S. 

Assuming  the  sptedfio  gi*avity  of  the  bist  standjird  to  be  the 
same  as  that  of  Vandome,  and  that  P  S  and  the  lost  standard  are 
compared  in  vacuo,  P  S  =;  7O0Ul>0O238  grains,  of  which  the 
lost  staudaixl  contained  5760.  This  mayl>e  considered  as  the 
philosophical  weight  of  P  S.     Also, 

No.  1  PC  =  PS  +  0*O0052gra.    1    No.  S  PC  =  PS  —  0-00178  gra. 
No,  2  P  C  =  P  8  —  0*00088  grs.    ]    No.  4  PC       PS  —  O'OOSU  cts. 

The  committee  recommends  that  P  S  be  adopted  as  the  Parlia- 
mentary Standard  of  One  Pound,  and  that  No.  1  PC,  No.  2  PC, 
No.  3  P  C,  No,  4  P  C,  be  adopter.!  as  parliamentary  copies. 

In  conformity  with  the  recommendation  of  the  committee > 
the  jiarliamentary  standards  of  one  yard  and  oue  pound  have 
been  deposited  in  the  office  of  the  Excliet|uen  Tlie  copv  of 
length  standard^  No.  2,  and  the  copy  of  weight  standard,  Tp  C, 
No.  1,  in  the  Eoyal  Mint.  The  cony  of  lengti  standard,  No.  3, 
and  the  oopy  of  weight  standard,  F  C,  No.  2,  have  been  trans- 
ferred to  the  Rtiyal  Society.  The  copy  of  length  standard  No.  5, 
and  the  copy  of  weight  atand!irdj  P  O,  No.  3,  are  deposited  in  the 
Rojai  Observatory  uf  Greenwich.  The  copy  of  length  standfird, 
Ko,  4,  and  the  copy  of  weif^ht  stamhuxl,  P  C  No.  4,  are  Immured 
in  the  sill  of  the  recess  on  the  e^Lst  side  of  the  Lower  Waiting 
Hjdl  in  the  New  PiUace  at  Westminster. 

The  only  eompajuaons  of  the  Bjitish  standard  weights  with 
foreign  stamJards  liave  been  ma(Je  with  the  French  Kilogrammes 
dee  Archives;  in  comparing  which  with  our  stajnlard  iK>und 
weight,  it  appeared  that  the  weight  was  bv  direct  compai'is€»n, 
15432-3482;  by  indirect  compariftoji,  lo432-34B8. 

The  committee  would  not  recommend  the  reference  of  the 
values  of  the  measure  and  weight  represented  by  the  standards 
to  natural  elements;  but  consider  the  ascertaining  of  the  earth's 
dimensions  and  of  the  length  of  the  secomis'  pnidulum  in  terms 
of  the  3tan<iard  of  ien^'th,  and  t^f  tlic  weight  of  a  certain  volume 
of  water  in  terms  of  the  standard  of  weight,  as  philosophical 
determinations  of  the  highest  iinportanoe. 

The  committee  in  addition  to  the  Btandards  ^  traits,  purpose 
oonstructing  a  standard  a  bouts^  equivalent  in  length  to  the  parlia- 
mentary standard!  a  trait*.  It  is  to  l>e  formed  of  steel,  with  ends  of 
hanJt^ned  steel,  or  hard  stone,  as  quartz  or  siipphire,  or  some 
sufficiently  hard  and  incorrodible  material.  The  end  surfaces 
to  be  curved,  forming  portions  of  one  sphere  whose  centre  is  the 
centre  of  the  bar.  Tney  further  recommend  that  copies  of  the 
siandanl  should  be  ch?poaited  in  each  of  the  British  Islands, 
the  jjrincMpnl  British  dependencies,  and  most  foreign  countries. 

R^sr  lie  scale  of  multi plea  and  subdivisions  proceeding 

fe\»m  '  of  the  primary  atandanla,  and  the  decimal  scale, 

tlai  r  !  jtu^e  adopts  to  the  utmost  <'Xtent  the  mcoramendations 
c  ritkiii  li  in  the  report  of  IB41,  tending  to  alter  the  Linear 
m-  i-'i!  ^  -f  th'  dmin  and  the  mile,  tti  diminish  the  confusion 
il>«?  av  II  j\  , i  i|  IS  weight  .and  trt^y  weight,  and  to  banish  the 
•t-jne  of  14ll>,  .iiiii  the  hundredweight  of  112  lb.  Stating  that 
at  the  present  time  the  facilities  are  great  for  introducing  the 
decimal  scale  of  coinage,  weights,  measures,  and  length. 

The  Bank  of  Eng&iid  htts  spontaneously  adopted  a  decimal 


BCBJie  of  multiples  and  subdivisions  of  the  tn>y  ounce  for  weighing 
gold  and  silver, — which  has  been  followed  by  the  Boyal  Mint,  and 
by  bullion  dealers  in  general,  and  which  has  been  sanctioned 
tiiy  parliament. 

In  the  Custom  Honae  of  London  it  has  also  been  found 
neceasary  to  a^Jopt  a  series  of  weights  in  the  millesimaJ  scale  of 
subdiviBion  of  the  avoirdurK:>is  poimd,  in  order  to  fladlitate  the 
calculations  of  tare  upon  ribbons  and  other  goods  in  numerous 
small  packjigesj  upon  which  duty  is  payable  on  the  net  weight 
only. 

Remarking  that  a  decimal  scale  ascending  from  the  pound 
weight  is  called  for  on  one  side,  and  a  decimau  scale  descending 
&om  it  is  required  on  another  side,  and  that  thus  an  entire 
decimal  scale  based  on  the  pound  weight  may  be  consi- 
dered ns  likely  to  be  soon  established;  remarking  also  that 
the  decimal  a ulxii visions  of  the  pound  weight,  down  to  the  one- 
thousandth  part,  are  expressed  by  integral  grains;  and  conceiving 
that  the  co-existence  of  two  decimal  systems  (baaed  one  on  the 
pound  weight,  and  the  other  on  the  troy  ounce)  offers  very 
great  fiicility  fur  the  abrogation  of  one,  and  the  coanplete  intrcK 
auction  of  the  other;  the  committee  considers  that  there  is  now  a 
pruspect  of  attaining  the  long-desired  simplification  of  the  Britinh 
system  of  weights,  by  the  entire  suppression  of  troy  weight;  and 
for  this  reason  (in  adilition  to  those  founded  on  the  extreme 
convenience  of  a  decimal  scale  in  any  special  system  of  weights) 
it  is  deslrf)us  that  every  &cility  should  be  given  to  the  Intpo- 
duction  of  the  decimal  scale  based  on  the  pound  weight. 

On   these  several  considerations  the  committee  I'ecommends 
that  the  following  secondary  standards  of  length  be  lodged  in  tlie 
office  of  Exchequer,  for  public  reference: 
A  mural  standard  of  UK)  feet 
A  mural  standard  of  22  yards,  or  the  land  chain. 
A  mural  itandard  of  20  yards. 
A  mural  standard  of  10  feet. 

(The  best  form  for  each  of  these  will  probably  he*  two  steel 

projections  ioserteil   ia  a  wall,   Qfi>l  defining  the  required 

laugtL  by  the  interval  between  the  iiaicr  facei), 

A  standai*d  a  truit^  of  one  vard^  extended  to  40  inches,  and 

divided   into  inches;    with  a  microscopic  apparatus  for 

comparisons. 

A  stamiaiil  a  traits  of  one  foot^  dedmally  divided;  with 

similar  apparatus. 
A  standard  a  bouts  of  one  yard,  with  a  mnltiplying-lever- 

apparatus  for  comparisons. 
A  standanl  a  b^mts  of  five  links  or  1*1  yard. 
Standarda  a  bouts  of  two  feet,  of  one  foot,  of  0*5  foot  or  six 
inches,  and  of  0-25  foot  or  three  inches,  with  similar 
apparatus  for  comparisona 
A  standartl  a  bouts  of  the  French  m^tre. 
A  stttudard  a  bouts  of  the  Prussian  yard. 
Also,  that  the  following  secondaiy  standards  of  weight  be  lodged 
in  tlie  Exchequer,  in  adtliti un  to  those  which  are  now  in  that 
office,  for  public  refei-ence: — 

KXJlk,  ±m  lb.,  (if  judged  neceKary). 

10,20,30,  40,  sulk 

1,  %  3,  4,  5  lbs. 

•1,-2,  %  4, -Sib. 

•01,  '02,  03,  IM.  -05  lb. 

■001,  W2,  -003,  ^004,  -006  lb. 

300,  2f)0,  300,  400,  5i*0,  1000  grains. 

iO,  20,  30,  40,  60  grains. 

1,  a,  a,  4,  5,  6,  7  grains. 

Small  decimal  subdivisions  of  the  grain,  for  verification  of 

the  balances. 
100,  200,  3(X),  400,  500  ounces  troy. 
10,  20,  30,  40,  50  ounoea. 
1,  2,  3,  4,  5  otmoes. 
*1,  -2,  '3,  '4,  *5  ounce 
•01,  -02,  -03,  "04,  '06  ounce. 
'001,  '002,  tXJS,  -004,  1)05  ounce. 
A  copy  cif  the  French  kilogramme. 
Professor  MUler  hsjs  already  taken  steps  for  preparing  the 
10  lb.  weight,  the  various  troy  weights,  and  the  kilogramme. 

In  recTiird  to  standards  of  capacity,  the  conjniitt«»e  see  no 
neceiw^ity  for  departing  from  the  recommendations  of  the  repi»rt 
of  IH41,  which  would  provide  standards  of  9  gallunf.  "^  n»ii"»»i»,  3 
gallons,  quart,  |  gallon,  pint^  in  a  conical  form;    n;  i 

bushel,  peck,  gallon,  J  gallon,  quart,  pint,  \  pint,  gil  i   * 

cylindrical  form. 
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PRICE'S   PATENT   CANDLE    COMPANY'S   WORKS, 
BROMBROV  CHESHIRE. 

The  new  candle  manufactory  is  situate  on  the  left  bank  or  the 
Ea^tham  side   of  the  pool,    fronting  the  Mersey,  the  w;it**r  of 
which  hsA  been  allowe<l  to  flow  in  its  wonted  course  alimgaitie 
the  works,  and  under  tlie  bridge  on  the  Cheater  n^ad.     An  excel- 
lent view  of  the  proportions  of  this  huge  manufactory  may  be 
iean  from  the  steamer  on  ita  passage  to  Eaathain.    The  buUdiu^, 
which  in  itself  covers  an  extensive  area  of  gi*ound,  is  cuns  true  ted 
of  brick,  and  is  formed  into  large  divisdons,  to  carry  on  the 
various  prooesaes  connected  with  cantlle  making.     It  has  no  fewer 
than  thirteen  segment-shaped  roofs,  made  of  corrugated  iron,  and 
painted  white.    All  these  roofa  are  nearly  fiuishud,  and  some 
hundreds  of  men  are  now  employed  in  the  different  departments, 
hurrying  on  the  works  to  completion.     An  en*rrmuus  tiink  has 
been  formed  imiuediat*;ly  at  the  rear  of  tlie  cfmdlc  workn,  with 
warehouses  underneath,  and  adjoining  there  are  weaving  sheds 
and  other  appurtenances.    A  range  of  ofticeH  is  now  building. 
A  strong  wooden  wharf,  supjKH-ted  by  piles,  on  which  there  are 
three  cranes,  has  been  also  conBtructed  at  the  back  of  tbe  mann- 
fbctory,  alongside  which  ainall  va^iseliii   may  load  and  discharge 
their  cai'goeft.     The  ct*mpany  will  nmnufticture  their  own  gas  for 
the  use  of  the  works,  and  will  also  extend  it  U)  the  cottages  of 
their  workpeople,  at  some  distauc^e  from  Uie  manufactory.     In 
feet,  the  whole  concern  Imj tokens  an  undertaking  replete  in  every 
convenience  and  iinprrjvement  which  i^eience,  wealth,  and  labour 
can   introduce*      On  the  elevat*>ti  gi-onud   ic>  the  south  of  the 
manufactory,  32  neat  and  comfortable  cottages,  for  the  work- 
people and  their  families,  have  been  erected,  and  aie  all  occupieii. 
These  hom^es  have  been  built  in  blocks  of  four,  and  each  has  an 
allotment  of  ground  for  a  comfort^ible  garden.  The  foundations  for 
1C>  more  houMs  are  now  being  excavated,  and  their  erection  will 
be  immediately  proceeded  with  by  Mr.  Allportj  of  Bootle,  who  is 
the  contractor.      These    cottages    are  very  pleasiintly  situate, 
ha>dng   extensive   views   of  the   river  and   of  the   pictiireaque 
scenery  on  both  sides  of  the  Mersey.     Upon  the  completion  of 
the  factory,  the  number  of  these  cottages  wiU  be  increased  to  200^ 
ail  of  which  will  be  supplied  with  water  and  gas  from  the  main 
works  at  the  pool    Quantities  of  piping  are  strewed  about  the 
gTOund^  showmg  that^  in  addition  to  a  supijly  of  water  and  gas, 
the  health  of  tl;e  inmates  will  be  attended  to  by  having  their 
habitations  efficiently  drained.     A    large  plot  of  land  has  Ijeeu 
appropriated   to   brickmaking  anil    brick  burning,   and   a   great 
number  of  persons  are  employed  in  ct-uvertiug  the  clayey  soil  of 
that  locality  into  material  for  the  eretition  of  houses.     We  hear 
that  it  is  the  intention  of  this  spirited  cfinipany  to  erect  a  num- 
Vmr  of  vUla  residences  on  their  hind  immt^iiately  fronting  the 
(  Mersey,  and  also  to  form  a  promenade  close  to  the  river,  similar 
f  to  the  one  at  Rock  Ferry. 


EDUCATIONAL    EXHTBITION 

It  is  reported  that  the  applications  from  intending  exhibitors 
for  sj^iace  are  very  numert>us,  and  that  12(KJ  stmare  leet  of  hori- 
;5ontiU  apace,  anvl  upwanla  of  o:!,(K)0  feet  of  w:dl  a]:»ace  h?uJ  been 
;Mked  for,  being  aliout  four  times  the  space  at  the  tliHptiaid  of 
the  committee.  That  thes*?  appliwitiona  were  irrespei^tive  of  the 
sitace  require*!  for  the  foreign  exhibitoi^.  All  the  Icjuling  tMluca- 
tional  societies  and  educjitiomd  establishments  would  exhibit, 
and  information  had  been  received  that  articles  were  coming 
from  Franc*!,  Holland,  Belgium,  Sweden^  Denmaik,  Holatein, 
Hanover,  Seven  l.Vintous  of  Switzerland,  and  the  United  Statea 
of  Ameriai;  sent  by  the  resj^ective  governments  of  thc^se  coun- 
tries, as  well  iLS  from  private  unlividunls.  From  Canada,  New 
Bninswick,  and  Mid  Li,  articles*  have  fdready  arrive<l  The  State 
<,t  r..rn,^„»tiLmt,  the  govemnients  of  Denmark  and  Sweden  have 
I  V  appointed  the  Hon,  H.  Barnard  find  Measi-a.  Fogh 

:ii  joju  !in  their  representatives  at  tht!  Exhibition:   the 

two  1  ilemen  have  ab-e^viy  arrived.    All  foreign  artidt-s 

inteii'i  \hibition  are  to  be  a^lmitUMl  <luty  free,  arrange- 

f  mtnttii  iiave  bei'a  entered  into  with  Messrs.  Cubitt  and  Company, 
'  for  tittiug  up  Hi.  Martin's  Hall  tor  the  reception  of  the  goods. 
Dr.  Whewell,  m;ister  of  Trinity  Collegr*,  Cambridge,  hns 
undertaken  to  dLdivu'  th^s  inaugural  lecture,  "On  the  Materird 
Helps  of  Education,**  on  the  10th  duly,  Hi  thn^»  oV'lcK?k,  to  be 
f  jllijwtsd  by  n  series  of  seven  lectures,  '*0n  the  8e<juence  of  the 
fckJiencefl,"  by  Profes*»onH  De  Morgan,  Phij'fiiir,  Forbes,  Hiudey, 


Henfrey,  Dr.  R  G.  Latham,  And  Profesaor  Cresiiy.    Nnmefmia 

other  lectures  on  subject*!  connected  with  iwdiools  and  education 
will  be  given  by  eminent  men  while  the  Exhibiticm  is  open. 

Tlie  Exliibiti*>n  is  tf>  be  opened  with  a  conver^irione,  ^~ 
evening  of  the  4th  July,  at  which  H.liH,  the  Prefcide 
intimated  his  intention  of  being  present;  a  private  vie 
take  place  on  the  5ih.  and  the  Exhibition  will  be  open  to 
public  daily,  on  and  atter  the  6th. 

It  is  calculattni  that  the  U^tal  expenses  of  the  Ekiucatianal 
Exhibition,  with  the  aecf>mpinving  Lectures,  Coaveiisasiciol« 
Confereuees,  &c,  if  it  receive  tlie  fnll  development  which  its  great 
importanoe  requires,  will  not  be  less  than  25UC>^. 


IRON   CHURCHES   FOR   AUSTRALIA 

Two  iron  churches  in  the  building  yard  of  Ro!>Hrtdriii 
Lister,  Glaag\»w,  are  now  completed.  They  are  similar  in  ' 
and  general  appearfLnc^  with  the  exception  that  one  ha« 
spires,  oue  on  each  side^  and  tbe  other  one  spire,  apringinif  firon 
the  ctititre  nf  the  pediment.  The  chief  feature  of  the  i 
vation  is  an  arcade  of  ornamental  columns  and  archet*. 
out  m  bold  relief,  aupj^rtiug  a  pediment,  and  flanked  at  tlic  ^i  Ja 
by  massive  towers,  in  which  are  olaoed  the  stairs  leading  to  tha 
galleries.  The  lower  series  of  columns  is  roofed  by  a  fidconyJ 
forming  an  open  p<>reli,  whence  access  is  had  to  the  church  antf 
to  the  stairs  of  the  gaOeriea.  The  dimensions  of  eacli  ch  * 
73  feet  in  length,  and  4.5  feet  in  breadth.     The  interior  i 

on  each  side  by  a  series  of  cireuhu"-headed  window-  

in  length:  and  at  the  hack  by  two  hirge  stained- 

The  vaulted  ceiling,  supported  on  cast-iron  arched  j;; 

ing  from  iron  cuhimns,  rises  to  the  height  of  40  feet.     In  , 

crown  of  the  arched  c*eiliug  will  be  placed  iron  or  zinc  perff>ratrd 
gratings,  for  the  ventilation.  The  external  roofing  is  form^  ot 
corrugated  iron. 


!  oext  J 


irOTES  OF  THE  MONTR. 

Etratnm. — In  the  deacription  of  Milner's  Steam-Eogines, 
have  omitted  the  figure  in  which  the  piirLs  referreil  To  bv  tha"^ 
letters  from  C  to  J  inclusive  were  indiwited,  they  being  neithe 
new  nor  iiecessary  to  explain  the  invention. 

Britinh  Aamcmiion  for  the  Advancement  of  Stnence. — The  i 
meeting  is  fixed  for  Wefhiesday,  Septemh>er  20th,  at  Liverp(K>iJ 
under  the  presidency  of  Lord  Ilarrowby* 

Archiefiiogital  lufttitute, — The  fuinuid  meeting  of  this  Sodetr^ 
takes  place  at  Cambridge,  on  Tuesday,  July  4th.     The  aunisal 
meeting  of  members  and  meeting  for  reading 'memoirs  ^iU  be  on 
tbe  11th. 

Geohgicul  Society,^At  the  general  meeting  held  at  Sfimerset 
House  on  the  i34th  May,  M.  W,  J.  Hamilton  was  unanimonaiy 
elected  President,  Pi"t>fcssor  Forbes  having  resigned  in  oouaa- 
mtence  of  his  appointment  to  tlie  Chair  of  Natural  Histoiy  at 
Edinburgh. 

Arch  Her t  to  Ecciemastical  Cotnrmsnoner*^  Ireland. — ^Mr,  Alex* 
ander  Hardy,  of  Armagh,  has  been  appointed  architect 
thLj  Commiaaion. 


NEW  FATENTB. 

PEOVISIONAX  PROTECrnON.S   GRANTED   t^XDER  TttE  PATENT 
AME^JOME^NT    ACT. 

looted  Febrwxry  20.  I*S4. 
4i>C.  W.  3bfelvi]J#«  Lochiruuiooli,  Reuf^w— nupruvemeuto  la  pdttUl^  ttttik  liUirta 
uod  other  sticfaixa 

DttVrf  Fd/ruarjf  24. 
450.  W,  ^facuAK  Greeutxik,  Beofrew— Iiuprovemeatd  in  itimifi  omlnwr  of  tlM  dlvB 
tiiiuUly  ienxiod  trunk  eugiiMMi 

D'lUd  Mitreh  L 
£{^0.  M.  BuufiMl,  Bue  Cftunuutia^  PiLnti~K«w  Ajratfltn  of  psltikisg  tad  oakmhi«  f^mt, 
being  AH  liuitifcioD  of  old  Jiad  new  churcii  rlnitrfr  fJnMmw,  ttJlBd  '*T^|iv{iliuuc" 
D>itfi  JAmvA  a, 
5M,  A.  BatcIuj,  Kilmaniock,  Ajrr— Iiu|iinjv%meut0  in  loittt^n-ing  •team-vogjli 

T)aUd  March  8. 
&&L  L.  J.  Bam«<cb«,  BordotMii,  Fnuicc — f mpnyrvtiHSiii*  AfifAksilifo  to  llif  ] 
nf  luxid^utd  iiti  railwnjrs 

Aited  Mifth  9. 
^ti'l.  J*  flimiUi,  Liveipoal — ImprovemeaU  in  Imking-ovvuii 

IMMd  Marth  17. 
Itllf.  T.  J.  Herap»t2i^  Brulol— ImproTeioenta  ia  tbe  mmiu&ioMuft  gI  muisn  tnm} 
M««4i»i  vhkb  are  alwi  kppUcabk  to  otber  utlfidal  iniukuj^ 
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in  Ihs  nuutflibatiQv  <tf  ateot,  ircm,  and  dif « 


ahenUoiu 


i>«M  IfonA  21, 


iflff.  M  Pnnle,  ATivnQfl-njftit,  B^gMrn-pftrii— Ijiipfwan«iitt  in  nrerentiDf 
tit  huik-6/Mm,  cJitqiii,  and  ««tef  doouneato.    [A  <^otmnii«icittopj 

no.  O,  CuUkr.  HmUIu,  York-'IiapiQveoM&iit  la  loouu  tor  wnTiog  teny  ind  cot  pUe 

r.  W.  Huriioii  And  B.  O.  W.  W*g»Ufl;  fttUMd'f-ixjv,  Bothaal>fre«B— IiB|]ctft»> 
Bl  ia  1^  ooaalnidiaii  (tf  vkJci  for  caadlM 


I 


li»itd  JtprU  1. 
f4B.  A.  B.  L  BeJUbrd,  OMtift-ftrai*.  HaUxini^lJ&pnrvaDQiits  la  bretch-loadfag  fln- 
irau.    ^A  commtmicAtioii) 

Datdi  AprU  fi. 
TfiS.  J.  Howdeo^  OlMgow— InipiMTitineDt«  io  the  mtknatuAxtrti  of  rtvcfCa,  bolta^  ^ticei, 
aoQw-UiMilQi,  uid  iimasr  artadea 

i^r.  J,  Plan,  CNdluiBf  L*a«*flt«r— ImproremMito  in  nwsUiMry  far  pi«pui«g  noMos 

/>ii4«l  jpra  II. 
jMA,  J.  QUMat,  BelBMMit,  YaexJiAU— ImpitrveistfiK  in  ■Bbiectiog  Mty  uid  oU;  matten, 

and  owtter  ociiUinii3|  oik  or  IkU,  to  {ireMum 
SfiO.  T.  S.  WMt«Qrthr»U%>rd>  I^i<ca4ler— ImpitmsmeiiJta  in  tlie  mule  for  fpjnninf  and 

dottbliJig  tioctan  and  oHmt  ibnn«  m«l«rk]« 

Cn.  jr.  Bovkj.  Ounbermtl— ImpcovoDeofti  la  Ifatt  nuaofiurtue  of  a  material  aa  a 
■obatitvto  Ibr  leaAher 

L^^lmA  ApHl  39. 

MB>.  G,  KiBffilMd,  Bo^ii^iJiain-vtTeM,  Stiiuid--Improi«9DeaU  ^ 
iqf  poU,  atiA,  imall,  or  jiuJvQriJKid  ocmJ,  aod  otli«r  ftubatoiioiM  of  »  liJee  oueagilMiia  or 
UtnmiiioQa  iialafe,  and  madiJjiery  and  apparatus  for  «ffdctliig  tlu  iamc 

tn  W.  A.   Waddingtocv.  fHooagHlei.  York— IraprDvetnentc  in  tiit  ooiulnictiim  of 
ioaDdJiiw  Ijoaidit  for  piAooftirfea*  and  othar  UJca  alriiitBd  uutnuoeata 

9tt.  WTZ.  Arcbbald«  8tAn2iope-atre«i^  Glo«oo0ter-fale — Impnmausnta  in  the  maait- 
fiaetiii«  of  iMkcrate  caa^-joioe,  and  nigar 

/>ctl«d  Jlby  2. 

MO,  W.  Hotton,  Piortlaod'town,  Si.  Joba'ii-wood— Imprwed  mad^e  for  the  manwIkHK 

M9.  R.  J .  MAfyctti.  York-road,  Luaboth— Iioprovein«nttf  in  the  eoiutractiQgt  of  and 
guoaCM^aTe  of  aucnori 

l><tt«d  Mty  I. 
tot.  G,  Mee,  BatJk  —  Improred  fotuicUtiim  fur  irorking  oQt  oraameuUl  deiifiii  «r 

tOw>.  C  Barlnv,  nuuioeTj-Uiie— Improreaieiita  in  met«T«  for  accumteljr  aici«Qii]ig 

wa&er  ihad  oih^r  Auidm  dijchargcd  Cram  pipe*,  sluices^  or  roiaelaL     (A  commanicaljioil 

(h>m  J.  IL  Taylor.  Xew  York^ 

IMvS.  i,  Manky^  CluuMvater.  Cornvall — ^ImproveAt^nt  ta  Toitilatlna,  and  in  trealing 

aaoike  •»  aa  to  iKVTeot  tli«  aecent  <if  the  Afsaet  poLilidefl  theroof  into  the  atmoiilwye 

/%Btod  JA»y  5. 

lOOA  W.  E^aH,  RowUiigt  Beric*— Improv^ement*  in  madunei  for  catling  itraw  and 

oiftor  >Q<<h  maioiftla 
1004.  Bk  BiidTr.  W(ilT«rfaaiiipk)0— IniproreiiMait  or  impnynnnotitM  tn  omameotiJif 
tela»  papier-madke,  horn,  imd  ibeU 
A.M.  ~  * 


IMi. 


R  Barbeit«»  Pan*-'Impn3ireiii«nta  in  the  mannfiictiire  of  taraaa>topf«d 

Auja 
IftlO.  A.  Warmer,  New  Brood-Street — Immtfrviaifai^m  in  the  mannlaccure  of  m^al 

■kflcta  for  dioalhing  ihipf  and  other  vesiels,  and  for  cither  oiea 
DdUd  Map  9. 
Ifm   IL  Dtilkle;,  Xew  York'-ExtiiwiilahawiitQfftrvaiaatenmert,  veeeelj,  kllt«e^  ao^ 

buHdlftjpi  of  iSl  deacripiione 
lO'jri  J,  H.  JohftAOD.  lincotnVinn-lleldj'— Imprortsmenta  in  the  oooatrQctios  of  railway 

carrlac**^     I'A  ooauniwinatioii  from  A.  F.  J.  iKiebe,  Tnnloiue^  l^rasee) 
lOSi.  Jf   BeraaM,  Club-cliainbervi,  Regent  fitrvut—ImproTeinenta  in  nudiinefy  or  app»- 

ratojt  for  eovlug,  stitctiiAg,  or  oroAineDtin; 

l«*l.  a  PfcrndorO;  Sooth  row,  KecuaU  JTew  Town— New  toy  or  nriel  top 
"'""    ''    *^   f/r,;aa,  Olai«ow^Improveoieiiito  in  tempLalaa  Io  he  need  mcoQatrufltiflg 
t.^  bettem^  and  other  metaliic  etrucMirM 

Ljji^  Ottialinrgh-fltreet.  Beeeot'a-patk— tmproPOMali  ia  the  ocmatznctiiMt 
<n  '  .'  Li.^iikrwod^  ofnprli^ltmaiKiforleA 
11)31  c:  U.  Nonnaiid,  Havta,  Franoe— Improved  machliieTy  for  aawing  wood 

Dai*4  Majf  V. 
I  T    n^uea,  Richmond-road,  Dalatoo — ^Impronreznenta  In  cooking  and  heating 

I  u  gonefating  heat  therefor 
li'  i-ii,  Aitbigclun-etreet.  WiMmiuMba — Improremetiia  io  the  permanent  wajr 

tOtt.  K  Tf.'BaniBrd,  Maiaadmaetfit  T7.  a— Bomofat  of  dilorine  &om  enbitanoea  and 

eafad» 

Dated  Jfay  19, 
i{i46.  P.  A.  Snarre,  Saliahory-etreet,  Btrand— Impfoved  mode  of  prereiiting  the  altera- 

tioa  or  JhUnoatlon  of  written  dociimi;:ntfl 
I04S.  B,  Beeee,  Athy— ^mdtln^  of  iron  by  maaua  of  turf  or  peat  einrallaaeouily  with 


the  oQoibQatifln  of  the  peat  and  ooUeetion  of  the  prodm^  thereAram 
1044.  J.  Aathony  and  W,  T.  Chalh,  Derooport— Intptufnneat  in  madiinery  for  the 

T*""^"*"—  of  pipaa  and  tobea  bam  lead  and  other  aolt  meyrie  aod  attogr* 
0atwl  Jiay  11. 
104T.  B  lOtoHi  Stoke  HaauaoBd,  Badc»— Improved  eoopUng  joUit  or  oomiaelfoQ  for 

ttiMuorotherj 

wm' 
lOSO 


I— Improremente  in  the  mannfactore  of  ednorv  tnm  steci 


10  I,  Ondy^  Garri^gloiL,  Ncrttimdmnp-^Bpofad  nfleotnr  globe  or  ihade  for  laa 

oasdle,  oQ,  ifid  other  artiOdal  Ug)M 
toil.  W.  Delarae,  BouhiU-njw— ImprvfaMBila  la  dtitlHatioo 
lOM.  H.  DoaMoo^  Bigh-elrect,  Lambeth— Impronmeoti  in  kfina  and  fn  the  aannfoo- 

•nrt  of  etooeware,  earthenware,  and  ehiiia 
10iO»  X  V    Sfwum.  (liiiiLt!erv-<Uoe^-IuiproTei»ent  in  the  emmCait^foii  of  eaniage- 

whii't  I  ling  them  on  tli4*Ir  axjee.     (A  ooinmunicatioa) 

1041  K  Ixvnt — Laprovument*  applicable  u>  tlu'  aianiiiactitn 

«f  tutob: -  -  ,: —    -  ,  —  -.Lees  for  ooQt«imug  theaame 

Datfd  JM«jr  llL 
106A»  J.  Flatt,  Oldham,  LancaAt^ — Impt  oiremeute  in  apparatn*  or  imAjiw  fix*  forgiac, 

drawhig,  nottlding*  ur  forming  jpin^ee,  P^Hen,  boita.  and  rsrioua  other  artii^  E 

,  Chlpeokham,  Wiitehire— titiprvrementa  in  the  con- 
[  tyree 


10&7.  W.  Walte,  Olouooeter-etreet,  itegentVpark^ImproTement  applicable  to  the 
oooftraction  of  «^were,  draloa,  and  piw^,  ftir  the  oomreyano!  of  eownge  water,  or  out 

IQ6$,  C.  N.  Nixon,  fUuiuigBte,  Keut^Improved  modee  of  attoddng  rnddera  to  floatUg 
feawU 

1969,  D.  OunpheU  and  J.  Barfow,  AocrlngUKi,  Ijuicaei«r— ImprareniBBti  in  lognt  for 

1040.  riT.  HqU^  Warwlck^aare,  F!atemo«tegM«rw,  and  W.  C.  Forater,  Hattan-garden 

— MakiDg  paper 
104L  H.  I  imkL^mt    MuDuhesfter — Impnmremente  in  machinery  for  grinding  booea.     ^A 

oommm  *\  T,  Keeberg,  Chriftiana,  Korway] 

Iftm.  M  if-road»  B^geut'n.pArk— Improrenitinte  In  madiineiy  for  spLttling 

tenths.      ..   — .i^Aucation) 
1041  C.  W.  h\  Aubaeaou,  Warren-etrteot^  Titxroy-etiuare— ImproToment  inf 
1054.  M  Poole,  Arenue-Toad,  B«gentViNM'k—-Impf«vcment4  in  eomving  and  printing 

^  glaat,  and  of  flgnring  and  aniammtrnff  the  Mome,     i  A  omnmiiQlcatfoQ) 

ML  FOole,  ATenn^-niad,  BegctitViMrk— Improrem'^QtA  in  fotsarma,  (A  oaama- 


leOfl.  A.  g.  L.  Betlford,  Caatle-itfeet,  Holbom-Iaiprwed  method  of  retarding  Ite 

prooeai  of  decay  In  ftuur,  meal,  grain^  and  other  regetahle  eohiitaaeBB,    (A  eoBBCai- 

cationl 
1047.  A.  E.  L.  Bellford,  Caiit]e-«tr««i,  HoCbom- Impmf  enusbte  in  carriage^ailea  aod 

their  boiiea.    (A  oommnnimiiou 
1044.  W.  K.  Wealley,  Leed^-Luprwwi  oonrtmcticio  of  raUway,  and  csarr«ag«a  to  he 

employed therenn;  ^p'Ti^.v.i      ^ --flytofarm  pnrpoeee 
1049.  F.  2$.  Hemming,  i  irkenhead— ImprOTgmeute  In  th«  manalhcAvm  «f 

iron  houaee;  part  d  iQent«i«  appUonhleate>totheeanAniellaBafdwd* 

juulAancee 
IflTO,  F.  Smith,  York-etreet,  LAinbeth— Improved  arrangefnent  of  ftamace  for  eon- 

4nmtQg  iii»ok«' 
1071.  A.  V.  Newton,  ChAnoety-laDe^Impnnned  mode  of  aeparating  granular  eubetanoBa 

cif  dlfferoDl  degrooa  of  flnooeM,    lA  commnniioatioaj 
Dftfrd  Mfi^  IS. 
1071  E.  Bantanti  and  F,  }SMUwx\.   '"  Tuscany— New  or  fraprofed  mode  of 


applying  the  explosion  (if  g 
07B.  J.  A-  I>rieu«   Fatricroft,  Laii- 


10711.  J.  A-  I>rieu«  Fatricron,  Laii "V^^niouta  \n  madiinery  or  apparttna 

for  catting  fiutLan«,  velveteeiut,  {umI  <»ther  HiiuUar  fobdcs.  to  prodnoe  a  piled  iorfhee 
1474.  €.  Qarfortb,  Dokittfldd,  CSiealer^Impnyramente  in  appamtua  to  be  ompkgred  la 

the  ooaAtraetkm  of  the  permanent  «a7  ef  nilwayt 
10T4.  B.  a  Burleigh,  NorthnmberiaadHrtreet,  Gbarii^-cnMa— DniproTeimeiili  in  fleam- 

aaginee  and  other  engiaoi  worked  hy  the  ptaaaara  <if  gaaetma  or  olhar  tfdde,  whkh 

are  alao  apuUcabk  to  pumpe 
lOTff,  T.  O.  muw.  Old  firoad-etreet— IiDiproveneate  In  apparatue  Io  fodUUte  the 

decantiQg  of  wine  and  othitr  Uqnidj 
1077.  H.  H.  RnaMill^  York-builditMia,  Addpbi— Ijaprored  and  ready  mode  of  ocupUng, 

connDotiag,  or  joining 
1074.  H.  xTx>.  4cwU,  (ttteoa'e-terraoft,  Wooliridi- tmprofred  oenMBt  applicable  as  a 

lilaeter,  or  for  moulding  purpaeet 

llfllMf  JA^  If,. 

1079.  J.  V^  fi.  de  9t«  Karie,  PaH^-IaproveneDbi  la  the  meana  and  appaiatai  for 

tiim  capitile*  on  bottlee,  TeaeeU.  or  iagmia 
lOiO.  L  F.  Saagrin,  Fiuia^-ImproVB&ieata  in  appanntaa  for  the  prodaotkm  of  atewn 

aoopsd  and  pboUigiapkic  pictwree 
1091.  E.  A.  Bnknnan,  FleQt-8troet--ImproT«BentB  ia  the  fflauafhetare  of  whadi  for 

railway  oarriagea    (A  oatttmnnicsatiaiii 
loss,  B.  Soott  and  T.  Bowland,  Bn«fard,  KottlB^iam^ImpivmnaBli  la  machiaecy 

cmpkiyed  in  the  manofocture  of  knitted  fobrtoa 
loss.  P.  PHaoe,  Derl^— Betardlog  railway  kralna  on  the  approadi  of  danger^  and  for 


1094  3,  Chedgey.  Qrove^  Soatfawark— Improred  mannfavtnre  of  roUers  and  ^itodew^ 
applicable  to  TMlon«kmdi  of  madiinery  where  a  emooth,  hard,  and  regnlai  Mrfooe 
b  reonlred 

1094.  w.  E.  Newton.  Cbanoery-UBO— Improved  madiinaty  forcatUag  or  ehapiat  ^*B(Nt 
or  other  maieriah,    (A  oynmnniratiiwi) 

DaSjtd  JTay  Iff, 

1087.  T.  W.  XiBer,  (|neenVplaoe,  Soothaoa,  HaDfo  —  tmpnnramenta  i>  railway- 
aleepera 

1088.  oT  E.  Xlerittg,  Lockleya,  Herta— Improremente  In  obtaining  motive  power  hy 
electricity 

1089.  A-  H.  A.  Durant,  Tong  Caetle.  Salop— Imprrwemente  in  apparatu*  for  ffwecping 
chimneyB  and  flutia,  and  for  ejctiagnishlng  fireti  tkemin 

1000.  T.  W.  Mitler,  Qaeoa'c-plaos,  SouthMia,  H&ate  —  Lnprwanettta  in  raUway- 
nleepen 

1001.  O.  Malnwaring  and  W.  A.  i^aromers,  Stratluunpton— Imitrovemeoti  ia  eiipptyiaf 
water  for  walerdneetf>,  for  the  flunhing  ordraine,  and  for  gewiral  purpoaaa 

loot*  /.  P.  Baker.  Wdverhomptoa— Imnroremante  in  the  conatractfoa  of  ^Shnf  aad 
other  biidge«.  and  In  the  method  of  liftiag  the  lame  alter  ainkiag 
l>itwf  Jfay  17. 

1Q04.  W.  Sailth  and  W.  B.  Hayai,  Manchester— Improviementa  la  powisr-loonia  for 
weaving 

1094.  B,  Uarris  and  B.  W.  Harrie,  IMnni  ugham— Imprtmanenle  In  ilie  maanfactare  of 
artides  in  i^aee 

1095.  O.  Chi^dle,  WoiVDrbamptoa— New  or  imt 
1006.  IL  Oomfocth.  Birmingham— I 


ntiagmetala 


labrfcatiag  oompealtfon 
or  bogirovemcnta  In  ■>'*pt"*g  aad  a 


101^.  A.  ^.  Ke  wtnn,  Chancery-lane^— Improved  eo&rtmetlao  of  tenon,  and  of  i 
for  fonaiag  the  eame,  applScahfo  to  the  mannfoictiirc  of  boxea  for  other  niehfene 
usee.    (A  oomsnanlcatUni) 

1099.  C.  Catfow,  GlltberM,  Dmcaaleri  and  T.  CoiiMtive,  Bnndey^ImpioveoMBla  tn 
fthnttles  for  weaving 

1 100.  B.  Digde,  Badclilfo,  Lwcafter^Improvemonte  in  loome  fbr  weaving 

liul.  L.  J.  WethereU,  Perdval  iitreet,  Ckrkeuiwdl,  and  A.  J,  HoSMaedt,  Alhloa-pteoe. 
Sorrey— Improved  oonitmetloQ  of  ptunp 

imfid  Map  IS, 
110^  W.  Caahna,  Fetter-laoa,  York— Improvemente  la  maehhiery  for  moffljilag  aad 

tanaolnig 
llOS.  jTWorthlnitan,  Ckrdlir,  and  F.  Alhnan,  Adametreet,  Adelphi- 
.  aadii  ^ 
„  Improv 

win;  for  piAitnfort»i  and  other  tnitueal  instraiuoutii 


inboriAgi  mining, 
11  Oi.  J.  Hor^Ml.  "fei 


andt 


.and  in  the  appamtua  ociim«cted  thfirewith 


blajttiiiig,  aai 
ilrmlnghara — ^Improvenufjit'or  linprorcinonts  in  the  manttfoiefeofi  ef 


110*.  J.  Biyi^lA,  P»>m^lflttin,  Lancaeter- Impn)vemenU  in  machinery  or  apparataa  for 
prepfrriii '  -    Ambling,  aii(ltwii*tingooti!oeL,wooUeiL,  ailk,  iluea,  or  other  yana 


110« 


biirgii,  Midlothian — Imprdvamente  iii  bh^wMng  flax,  h^mp, 

ADOO* 

u,  I>uniet — rmprovemant  Io  applying  dbafla  tv  agritsullaral 


itanji^— Tniprovraienta  la  vioea 
i^ncoVe-iuR-flield»~ljcapravemientB  ia 


llu 

lll'i',   J     ii    jiiixiiiKjn, 

ooQuutmicatiot)  frr^i  M.  Tbuiler) 
1111.  J.  MAriean  and  T.    Fialarran,  Gla^ow— Imptovi 
pirudaotion  of  unuun«:at»l  (abrtca 


I  iB  the  mantifoftara  «r 


am 
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lUE.  J.  C.  Rflbeiiion,  (Tlup^v— ImproveomtA  in  tbe  prapantkm  liod  roMtSng  of 

<iu<re«  jnqd  other  auhMUaow 
1111  J,  Hiochclliro.  Jan..  Dimt  Side,  York— ItnproT^ineiiU  ta  appantiu  for  ragulMl^g 

or  ^jomnipa  Um  wp«ed  of  iiC«ftii]r«ct(laflg 
llli.  0.  BattoWf  diAaoenr-Uo* — laittnvretaeiite  ia  the  mAnoLfiictiut!  nf  met«Jlic  cxpsnaln 

ftir  odiTBrliif  or  teciuiAg  botUei  «iid  other  ir«>«ii«lB    i  A  cdmrnunj  cation) 
1110.  J.  CoimlngliAm  aud  W.  Aihlejr,  Liverpod^lmprored  iippafutiu  ftr  vnnllktfng 

•lUpft 
lUT.  B.  A.  D.  Oakiurd,  P&rU^lMpnjroinenU  In  the  numutactiire  df  oniaiiieiitid 

fkhriGs  for  d«ooraUii£  vaJU  or  other  surflicea 

Dattd  May  Id. 
ills.  ^,  A.  IIjib«riiMfl!e,  OfoumaMiiigaa,  Qmuuij'-'lmfitmeiai&alA  \a  Hn-tma  nad 

urq^tfctiit  wmikmu 
1U9.  E.  J.  Foujllfttiv,  1'Aii'C— ttnprored  apporatiu  fordjeiiosiiu  the  wheals  olcarriagOB 
1110.  P,  A,  I^'!t>frif^     '     "^    '*  inoiDorefcti,  SoutbHrtruet,  FiQ^mLry— iJDptDremeatt  iu 

ciinnectuii^  thr  j*.  ■•{  nkUiriiyR.      A  oomiuuaiciitioti^ 

llil.  T-  \L  rtlAd.-i!  t^tacaster— IiflBfovixl  travetr*jr  or  madlUiio  for  Hhifliu^ 

ilS'i.  C.  ItttiiU3bJvi  Tlianiaa,  Sarfex— Improvctmeutfl  ^in  marhinwrr  for  ctgnlfttlllg  thtt 

Ibod  of  iujil«km«« 

ZJtafwf  May  as. 
lilt.  T.  AUtftiufi,  Moovsato-ttrMi— ImpravtsiiMiito  Id  fch«  caatHtw/tioa  of  Itnw  and 

ehima«ya  far  steato-floiiiUD  boi]«r  fanacM  Kod  oUwir  (bnuiCM 
1114.  K.  B^MOv  C<jjnm«mAl-roid^  Stepnoy— tiaprovemdiiiU  in  buttooa 
1L2».  A.  E.  L  BfliUord,  CaNtliMtrwt.  Hx)Iboni'-Iiapro?omH»u  la  loomi  tar  wofetiag. 

fA  oonuaaDicatiijoi 
llM,  A,  £.  L.  tkUilbrd,  GutlA-itreet,  Holb(im--Impnm3n]mt«  in  piAiiofortM.      [A 

comrarinicjitlon) 
1127.  W.  Oburch,  Birminghum— New  or  improvod  prtijectilo 
lUA.  W.  Cri^htcQ  ftnd  JL  Grighton,  Manohe^ler— uapraramentA  in  nmrhintr?  or 

it,p^T%\rHt^  teehaksaUy  calkid  '^beat^vt,"  uaed  kit  opening,  cleaning,  or  othenrlM  pre- 

Uftriog  cyiUoQ,  wool,  or  otW  Afaroun  mbttaiioea 
Ul9.  K,  Ctmahaid,  W.  HoUdajr,  and  J,  He&too*  Bradford^  York— Improfioiiientii  in 

•pparatuii  employed  In  the  mmiufatitiire  of  cast  metal  pipes  or  bttbea 
1130.  J,  Crcj^ej,  Newton  moor,  near  Hjde,  Chaster,  and  W.  Grooslex^  FaOsworth, 

Laii*:a^4i4<i'— Impruvemeuttt  In  JA<.'qTUird  mochlnita 
118L  J,  BLikfl,  On^eutick,  Rpnfrew— Improved  Ahacklo-book 
111  J.  R.  A.  BolbLmio,  OrfsAt  MAlrem^  Woiresttir— Improved  mode  of  nioiintin;?  «hjpe' 

<!otuQ«k4ie4.     ;  A  oommnni cation  (wm  W.  A,  Orr,  MfcJnoame; 
llft4.  W.  Etij;lAndt  Dudley,  Wurctt^ter— Improvements  Lu  pneumatic  and  hjdniulk 

wlieda  and  £uii 
11 S6.  L  ?Aut«^r,  PArl4--TmprDvementa  in  lighthooifla,  and  in  lampe  for  Ii|!ithoQ«»  and 

other  }ilAoe0 
llS/i.  ff .  cS,  ]W^,  New  Oicfnrd-flireet^Improremenlf  in  flre-anu.    (A  eominudca- 

tUm  from  E,  Wlutncy.  V.  3,) 
11X7.  F  i^iivk.  Kuiji-iApset,  Whitehall— ImpmremeDt  in  Jbdng  the  epindlea  of  door 

and  other  knob^  and  handloa 
1148.  A.  P.  Itjcbotto^  Brlghoa«e.  "'  -      T  ut  in  the  manufacture  of  Map 

1119.  J  B.  Spencer,  Shootei'*  In  \.  J.  Melhuiih,  Riwater-plaoe, 

Oreenwich— iiuprovetnenta  in  ; 


lllA,  R  Orwnftnd  W.  Orain.  SaITmhI.  Li*rl<\w^  r— ImproTementa  in  hydnwlic  preiaaa 
ll»t.  C.    B-wUjLk   i*nd  ^S.  Gn^enw^Mi,   Ma    " 
appnrnt  tL'^  for  eltuuilu^  Jtud  dutibliug  nilk 


yapro 

-mj 


proveiaenta  is  nuchinerjr  or 


114^.  T.  Siurey,  Phcenix  Foundry,  Laneaatar— Impiofenieiiti  hi  atenc^tmpa 
Ai««l  May  2S. 

*  i%ii(i  fr  .T.  Aih'ty.  BlruiiuiriiAui— Tmpmvomenta  in  prtntfld  or  other 

whariinjSeTii'  and  carriom' 
j.^  other  parochiaJ^  oommef' 
I  up  into  tnoka  or  not 
liid  T,  Blown,  Binuing:ham — Improrcment  or 


ll«.  T.  W  Afl. . 

1144>  F.  Jeiii 

114*.  J.  Bit' 

imilAnn^  and  ru^ . 

of  iron,  tiselt  an^i 
lllfi.  W.  Whit*,  r 
1140.  J.  Kiv 

aalto 
lus.  E.  Kh  I 


lu  fJiu  mariners'  and  other  oompaaflea  by 
"1  di«tui-t>iug  influence  of  local  attr^ctloo 

hnt>4  amt  in  hat-Miirks 

I  onte  in  prepatttig  baryta  and  tta 

i'toveraentain  gUuaw,  ahftdea,  and 


lariag 


;  ?jprovpm'*ntA  in  retuing  BUjpir 

1,  J  111  i-inafteids— Imptuv^nenl^  in 

lUd.  «r.  Lawm,  jftidiwiatlMtnMt,  Ony'a'iDU'niad— Improvements  In  the  manufkctore 

of  cnt  I  lilt*  Enbriii:^ 

llfii    '  MMry  lADcaater— Imprt>veDV' :  >r  preparing  or  fonn- 

lii^'  »u,  wnol,  and  otherflbroii-^  i.  i^^  or  other  jnupoaea 

UW.  J.  ,    I  U17  place.  Bride-^reet.  aul  j  -  ji  terrace,  Walworth 

— linpiMVciatiaLj  in  ateering  ihipe  and  other  iri«>4fl*i 

Ittit^l  May  24. 

yi—    V   1  .,...^>...i,..   ^^.....1     u..., iii^nte  in  (julding ihipe and  boat* 

ute  in  luoou  for  waaidug 
M  btlj»— Improvomeatii  ha  the  meaiu  or  appantu 

.  cimameated  looped  fiibrtca 
i  J  >ivv«nport,  Jonsthan-etraet, 

*  jiU4,ii^xi  — iiiJi'i'->Trj-iiii:iii,a  uj  uiTT  iiiit-<ij  ui  I luii  ML  jvki:i3  ii li  liuming  pottfliy  Slid  oChor 

natif^  m^  26. 
^T""  n  -LmpniTementi  in  marlnera'  compatfes 

p;Ln>«— Trnprotemeata  ki  textile  fkbrioit 

i  y»Unofurteii 

amwit.k  Ajuare— Wateipmaflng  all 
u^nry  to  their  rcHpmitory  pro> 


n««.  B.  O.  A«t«n  tod  a.  o-^ - 
to  ocrtmtufaci  the  edfect  • 


nuioe 

1 11  th(9  mannfaRtnre  of  phoepbonK 
!>•  4  h  m  in  pnrify Lug  grain 
f  — Improred  conetmction  of  atow-gniibe 
.  iiiofH-LmiirovenieQti  in  botkra  naod  tat  bMtiiig 


lit>3.   i.    >» 
li^H,   J.  W 

li«a.  J,  Vx 

1170.  i,  McCiarlja,  Livorpiioj^lmprorement*  In  metfti  caiika  and  taaka 

llTl.  A.  liviti^tst/jn,  Juu.t  Poru>beUo,  SootUuid—Improvemifnti  in  earthen waro  pipo  An* 

drainit  suiU  wrwrr* 
liri.  J   A  lJ«irw»ii,  Newa,rk.  New  jAriex— TmpmTements  in  knitting  maehinert 
liTU.  Q.  rhil*oo«  Buat*jn»  r,  S.— New  or  iroprnvod  flimaoe  or  heat  gtmrraior  »od 

radUter,  feu  Iw  iia*d  lor  warsdng  balhlim«  QCBtaartmanli^  or  for  vBcimu  other  luaful 

purjiooee 


11T4.  S.  8weet«K,  Mawrarhnietti,  U.  fi.^ImpfOfeiitieDt  (a  ^ttifa^t 

the  application  of  tanning;  thereto,  or  for  Iwii^  tjuuiML    (A  r " 

A.  Simonda,  MaaaachuMtta) 
llTa.  M.  hooauA,  ICaMaobturt^  U.fl.— Imprvrement  ia  th»  iniiniliwiBPe  of  ulilclifl 

tec^h 
11 7  d.  W.  (?oiwi«e,  Widnea,  LuKsaMer— Imprwndtteofea  In  maaMag  m  iwAuda^  wpP" 

orea,  and  certain  other  meiuIUc  conipoiinda 

Daitd  my  2T. 
117^.  H.   IHstin,  CnuiboonuHitreipt,  Leioeiter  •qUAro— trnprowmsnla  la  dmoai  9m 

mii^ii^al  pnrpuMia,  and  in  the  uidde  of  Adiipariiug  and  ktteplntf  theni  In  tJlie  miuirad 

tiNi:<ltioai  when  in  lue.    (A  oommiinicatioDi 
117U.  J.  Scbmoock.  Oxfbrd^reet— ImprovemenAi  hi  Um  ooMtroflHoA ef  dOUnttliifttf 

other  cuTtagtKi  raivred  bv  uukuu&lpjwer 
1180.  J.  Eipicbi^  Dudley  Port.  Stoflnrd— IzninnrvetBeot  or  lmpttmausak»  In  pMdUar 

fiimacft*!  n*i?d  in  the  miutulficturv  of  iron 
11?<I.  J.  Mtirflr>f:h.  Staple*  iuii — Inipntv^-mttnt^  in  toy  pistolj!!.      A  «uraaanfetilDQ|i 
llii%  W.  .SLtoiEioa,  jiuL«  Wtutwick  CoIUeriea,  Leicestfinihire — Impns'ira&esiaa  In  tUmm- 

engine  valves 

fhttid  May  29. 
11  US.  J.  SteveniKm,  OraatecM,  N<irthtiTnlmr1and'-Impmvemeataia  blotijfhi 
11 84.  T,  Bozley.  MdodiQiiter— ImpT-  '  1  and  applioable  4o  muM,  aod  v«v4a 

tt8*jd  ID  amnectiou  therewith*  Im  '  >iw  or  glaaa 

llft».  H.  Kraut,  Zorlt^  INitaerhi^  Ja  app&Babla  to  codB»  tepa.  asil  t»lvw 

118(i.  J.  EvjuLt,  Abbote  Langley,  Hvi  li.>mi  -nuproTeioBttta  in  the  maiiniteturw  of  mam- 

RwnvtAl  paper  And  pMMr  handa 
LIS7.  C.  J.  Pownall,  Renidngton— Improvament  in  oommuoicaitifig  gilnlHfiair«  tnm 

one  part  of  .1  railway  train  to  another 
IU»,  T.  Taylur,  Eddiogiey*  Noltiqgham^IraitiroVBniantf  in  machinaij  «r  a^ppiralii 

for  dLxiriimtiiig  mumnre  i^  vegetShle  lobstanoet 
Ikft^  May  90. 
111>1.  1.  RtdMhae,  HOnoflfle-^lniprored  meaoa  orraethoda  oC  1 

differt-'Mt  |*arte  of  aiiiM  and  other  veis^ele 
IV,^2.  F  M>»rdau,  Frederick- phii'e,  OortweUftreot-road— Improved  iokslVBd.     (▲  mm- 

IWfy    E,  H<'.it)hf>lii,  Parie—lmproremen^  iu dJurual  and  nootnroal  Indicaalng  apparatiu 
llirri.  a.  Doll] ton.  Higli-ftreel^  Iftmboth— Improvement  in  the  manufh^tore  of  juM^aojii 

fur  4ewf  i>  and  dniina 
IWl,  M  i^cott,  Great  Qense-atnet,  Weitmlmrtittr— ImproTHOumli  in  JniiuBg  or  eoft- 

necting  pipwi 
n»n.  L  3.  MiddbUm,  Ghy«aw— Improremeata  in  the  manalhotiira  or  pfodlieMoB  tt 

ir  <»  Apparakna  for  prorealbiKaBft'^ldEmi 

I J  .Htrumeau  fhr  taking  aiytiKUt.  tenK 

timetter/' or  aetf^djnttiiif  <|Maitat  ar 

laoi.  K  LoyMJ,  Rue  de  Oretr^,  F&rU— Tmprovemente  taoiiidinji  or  polTcrWi^  -p^^ 

tAble  Kubd'tancen,  and  in  obtaining  hifn-dtm*  in  eitracta  fitim  tu 

,.    .,  rti. 
12f>2.  J.  MarTariane,  Renfrew— In  a  i<teani-bQU«r» 

1204.  J.  Kent,  8t.  Jamee>«auane.  :       ..:.!  -[nipniv«meiib»  in  barboar  nad  itrtf 

bonte  and  other  doatint  v«Meki,  Bimr  in  p4i.iiUe-box  boaU 
120«.  W.  E.  Wiley  and  B.  Lavender,  Birminghain— Impro » ementa  in  the  l 

of  certain  kuuU  of  metaOic  pena 
120B.  C.  C.  E.  Mlmde,  Parii— Improvements  in  projectllea 

noted  Jume  1. 
1212.  D.  Dnncao,  Oroftom,  York— Improvemenla  in  nfli*^  peinta  or  awitfheft  aii^ 

orowdnga 
1214.  J.  Anrowiunith,  Bikton,  Stafford^Improvenumta  in  eteara-boSera 
liU<}.  W.  Weatrop,  Old  Ford— iQiprovementa  in  th^  mannfviture  of  whest  Into  ioqr 
1^18,  3.  ^hwabe,  :Mannhiiiter— 3lAkiilg  sulphate  of  iod*  or  Glanber'a  «alU.     [X  oun- 

mnnicatioD! 
1220.  O.  EowUnd*  Uoyd-flquAn^— Improved  apporatua  for  damping  papery  lAbel«k  aad 

other  like  iirtifjJiM 

1292.  T.  Oreeiuhiels,  Georpr    "     ^   T      '       ■    : •     ■  - '-^ly-^halM 

12^4,  B.  Stmlford,  Earl  m  w,  Ireland  —  In- 

pmfT^m^nt=^  hi  VvfomMlmi  ■  •  h  ape  «ppllckfato  to 

J  I  ^r  milk  and 


VI  : 


.IVIT4,    tiSicx — Linpnuvemeiu    in    pn^jucmg 


H::;<     vv     Ut.iii.vu,    N  .[tiikfhAtn^ImproTeaMiiita  in  fftamping,  rriapig,  Of  pitoHn 

u  at' jTt-  u[^n\  i&abvT,  (cxtile,  thraad,  cat  pUe,  or  othor  aosilar  fofariei.  *ad  aim  ftr 

drti-^iut!  textile,  cot  pUet.  and  other  eintflBr  fi&bricai  pcwvtoaa  to  the  atowpilm  aid 

priuiinii 

Ailed  JWnr  t. 
12{i9.  P.  A.  Leoorato  de  f ontainemuraau,  ^tith-«treet,  Fimbary-'^IinpfwwBBttfti  ta 

the  ootialgnictiOD  nf  imhraOaa  and  paraaaU.      A  communicatioin) 
1^34.  P.  A.  Leoomte  de  Fontainemurean,  Bouth-«troet,  FLnabury^ — ImpiroveiinMia  to 

pnjdodng  a  nneftil  anhelifeitte  fiir  leather  iu  vAjrliiui  amiUcatkna.    iA  fT<ninmilniltf> 
133 B.  J,  S.  Foretler,  Oartton-bill— Improvemi^QtA  in  r^wi^-hrsaka,  unA  to  tnadihtoiy 

caunf»cted  therewith.    (A  oouununlcjiliou) 
1240.  A.  Oharaofit,  Enpert-ttreeft,  HPkvniarket— lmpiro«v«neiit#  iu  appai^xu  (or  Lndi' 

eating  the  time  a  pobuc  caniage  hi,  and  if  not,  ei^afled  for  hire.    (A  aitutuiiniaitimf 

AKtad  Jm«  f . 

1342.  J.  B.  LinriMf,  Dandee— Mode  of  trwuniittl^g  teltfra^lilo  oeto^to  hf  nmat  of 

eUvjrtrii  itv  "hinii^^li  and  ac!ro«  a  body  or  bodiea  of  water 
1244.  ^v  f  ?^ewart,  Tbomii».'bank,  Renfrew— ImpiofiiMBto  la  marhiiwj 

atkd  n\  i^iUut^  or  duii^hin};  wxfven  fkbrica 

124^^11  I  :<iau»,  Franee— ImpwrnMnento  in  the  lnanitfa<Taifi  of  aJedtoi    fjk 

ly4H.  E.  Maalore,  Bffdfordrow— improvemeoto  In  fefetiqg  peatb  aul  to  mawfhrtitftoi 

peat  with  other  matters  into  fuel.    (A  oommnnicatiim) 
1263.  B.  S.  AlLnm,  Park-Htreet.  Omeveiieiraquare— Mnnofikclim  of  a  nffir  tojlMtol  to 

be  oaed  for  oxternai  applicatkiia  to  inedklne 

125 A  W.  T.  Parkea,  AitoDjuxta-Blrmtaighain— ImproveiiMDt  or  toipwveiMBto  to  ite 

mangfju'tara  of  the  ornamental  parte  of  pM*'flttinga 
12&0.  D,  Atkinson,  Seabam  Harbotir,  Dnrham—tmpnwttmaBito  to  |BtotlBtt  <tod  to  Ap 

lEuidiiaery  or  apparatua  to  be  employed  thereto  or  oonaeoted  turwuitll 

PATENTS  APPLIED  FOR  WITH  00M7LBT1  SPECCriGATIOV. 
11  $S.  J.  Cox,  Binn  \  iigh.im— tmprovCTneata  to  the  mawitoctore  of  priffiitoinii  rata  — 

liay28 
mi,  N.  BniQ^h,  Birmineham— Improvementa  In  the  maaolhctiire  of  bttttoei^  Ml  li 

attaching  them  to  articuw  of  wonrtog  appareL-Wuna  6 
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E  RECORD  OFFICE,   ROLLS  BUILDINGS, 
X  PiiTHFrnoRNE,  Esq.»  ArdtUect, 
[Wiik  an  En^amng,  Plate  XXVI!.) 
JOt  our  reA«ier»  thin  month  with  an  engraving  of  the 
1  Office,  wlilt'lt  th«  iJaug^rt>us  state  or  the  natiurml 
demnnded^  and  which  I 

of  pUi-r^,  PXfKI66<l  to  di  [i 

f  noceas.     They  aitj 
i^ld  Towers  in  the 

ti  tlic  lt*»lii*  iinu»<\  the  CarlUni  Ride, 

\WstTinii«iter.     Sorae  f^itit  id*^fi  of  the 

miiy  he  i   the 

•■iA  m  hiH  r  nblv 


■i.iHT     WJUi     an     Jiir;iji'uj:iiiji.' 
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hUhrrt^)  S' 

Ti>vVt:i'  4.)f    I 

ai»d  th*»  (1 


1  the  hohia  luid  conjers  in  which  pnblic  recorda 
^HcntiKi  in  tnir   Plate  ia  but  partly  erectt'd 


i  Chancer 
lit  is  inti 
t4>  the    \ 

fhe  Init'k   r>i  i>i 

the  hU>  ! 
othrr  rv!   . 


I   F.wt.M-  Im 


on  the  RolU 
1x1  new  sti  t^etj 

it  ihrMU'/h  thp 
icre* 


.Hi 


for  tho  n 


whloli  the  pre *c lit  4itiin:tur*3si 
only  of  th*«  «*f»ntrfvl   [xirtimi 


t  the 

irch- 
>  and 


«L'rn  witi'j 


vln-n 


uluJ..     fl.rlv- 


bntti 


Tit  of 

'  u]iy 

L)  lob 

f  2isirv  cubj«d  »piMv^:  21 H)  of 

n  the  fecrepUon  of  lx»oks  and 

Uj«  olbcial  e.Ht.ibliHhiiK^nt,  und  Uip 

lired  fur  wcdk  for  tW(>  atairCAsii^s, 

!!•  vli:*,uibci4*  tiixi  uili:ul^ted  to  hold  about  o(JO,CKK)  cubic  feet 

iriK 

^         -     '  ■    '        vie,  and,  f'  '      '       '      '   '  ,^ 

the  nun  1 1 

i    Ifir 
I..I1I 

111-  jnN.i\  liM'it  L<>  eiich 
it'rieB  or  iron  tluorr?, 
V.      The  H'  --    -'- 

■w^  Hut   ht 

I  white  8ui 
:h  alxiiit  -_ 


.   wiiilji  will   hv  ivUmivd 

walls  are  of  Kentibh  rag 

11  ,*luiis.     The  hall,  tmtt^retl  from  the 

-ith  Portland  stijne.with  a icinc panelled 

'rne«  are  of  nietaJ^  the  doors  themaelves 

'  'i\     Tht*  roof  is  iron.    The  ch'ck- 

-ht  of  the  third  story)  i*  over  thfr 

-    -.1.    to  that  Hhuwn  in  tmr  engrrivin^, 

Mt<s   inalorially  add    U*   the   effeet  of  tire 

'^H>  rtomewhat  monoti>noit4  jiprjeAranee  of 

^>*f'H  and  windows  of  wltieh  the  main 


tower  (Rlr»yuly  liuilt 
entrance*  on  the  op]>.  - 
and  will,  whru  <!'>mp 


The  cor  I 
iron  work 


:.t- 


Ix-e,  and  for  th»t 
the  portions  already 


bciilt  amouuta  U>  44>^i>LHJ/.,  uut  including  the  clock-turret. 


Hu.  i4&.— Vol*  XVII.— Adgdht,  1^54. 


THE  EDUCATIONAL  EXHIBITION,  ST,  MARTINS 
HALL. 

In  coiupllanoe  with  a  promise  made  at  the  conference  of  the 
representatives  of  \'arioua  Hocietiea  and  institutions  in  union  witli 
the  Society  of  Art^,  an  Edueatioruil  Exhibition  hiia  been  openetl 
at  St.  Mjirtiu*8  Hall,  of  the  utility  of  whieh  tliose  who  have  been 
eygHg«*d  in  instructing  the  young  will  bear  faithful  tiud  williui;; 
tes^ktimony.  There  may  be  little  in  it  to  attract  the  worldly  or  the 
gay — the  lover  of  aight-seeing,  or  one  who  cannot  look  below  the 
surfat-'e  of  things;  but  the  thoughtful  iixid  reflective  will  perceive 
iu  the  nKiterialsi  here  brought  te>irether  therejiulta  of  the  combineil 
efforts  of  England  and  foreign  eouutriei*  tu  explain  Uj  youth  Ui« 
truths  of  science,  and  o|»en  their  mind  to  the  beauties  of  art 

The  original  [iropoaitiou  for  the  f:*nnation  cd'  the  Exposition 
embriwed- — 

L  Flans,  mode  1b,  and  dm  wings  of  complete  seta  or  portions  of 
IjiiiI  iil,,.*  r...  t./!ii-  .tu^unl  purposes;  the  modes  of  warming,  ven- 
ti  i  bglituig  being  exnUdned  in  detail. 

_     -  .  ,   ,  -...^,  or  madela  of  tne  various   tittings  and 

articles  ot  furniture  required  for  the  accommodation  of  teaebefs 
and  their  pupils. 

3.  Specimens  or  sampled  of  materials  and  appamtua  of  a  cheap 
and  simple  de?KTiption,  applicable  to  the  iiae  of  achoola  with 
limited  funda,  or  of  auperior  echook  for  teiichiiig  pmctical 
Hciences. 

4.  Bookii,  mapB,  f^rinte*,  and  diugrama. 

5.  Re^ultij:  including  Pi^eiiimen**,  from  schoolsi  of  drawing 
painting,  and  needlework  it        '      1   tjiik  in  achooU, 

(>,  Project*  for  supply  in  I  ia. 

*  '    r  8i>rae  dn  _  i,,.      i'  ;\y.   nmterial«i 

HJng  the  1  lie  whole 

^'i  Ui.hc  ubject+t  lu.  w  v.v«.u  1  iiii.'i  ,-wu  ..T  .iM  <  A,ji,.M..iH,  and  we 
lire  aitxiouH  U>  direct  the  attention  of  our  readers  to  the  Expoai- 
lion  gcner^dK  nu,\  in  pamcuhir  to  those  ports  of  it  which  near 
upon  art—  rruent  in  which  they  maybe  preifumed  to 

take  the  gr.  re**t. 

The  call  ol  tiie  cumniiUr  n  responded  to  in  England  by 

the  Natiounl,  tb*'  Bntiwh  ;iri     1  m,  tlie  Wesleyan,  and  Congre- 

gational E<liicational  SoeietieT*,  and  they  exhibit  to  public  view  the 
ujjiterials  by  which  the  jtiipilsi  in  their  schools  are  inHtruetod  in 
Heience  an  (I  art;  the  same  ha^  Lveen  done  by  France,  Belgiun\, 
Holland,  Xitrwuy  and  Sweden,  Switzerland,  the  Unitetl  Stat/Ci*, 
nud  nearly  thirty  eitiea  of  Uenuany,  Of  our  public  schools 
intAuded  tor  the  upper  classes,  Win_>lwich  would  .seem  to  be  the 
only  one  represented  iu  the  Exhibition,  and  that  sustaina,  we  ait* 
happy  to  Hay,  the  credit  of  the  country  We  are  pre«ente«i  with 
books  u^ed  in  the  various  ccmrses  of  study,  for?  ''  *■  "  '  niili- 
tary  drawings  and  pUuii*,  di)ne  by  the  cadets  v  tnd 

nkill;  the  whole  series  »Lt  arningetl  and  laid  ojRi*  .,».iv  , ,  ..t.  .  ^  are 
enabled,  by  uispection,  in  form  an  accurate  judgment  ^f  the 
en  tin-*  tihm  of  etiucation  pursued  in  the  tirst  military  college  in 
the  Bniinh  empire. 

W'r  wiiritd  oul  tlie  attention  of  parente  and  gnardiaus  to  tlie 
iket,  that  ncfirly  the  whole  of  the  educational  appa- 
uiet  with  in  the  Exhibition,  would  appear  to  be  exten- 
Hivvly  UHed  in  educating  the  children  of  the  p>jr;aud  we  suggrat, 
aa  a  nintler  witrthy  ol'  in(|uiry  of  th<»»*e  to  wliom  they  eaitruat  the 
edi^^atiuii  of  their  .«^oua,  whether  equal  i^^iniA  are  taken  to  make 
them  acquainted  with  natui^  ami  experimental  science,  aa  the 
national  achoolmaMter  adopta  with  the  child  of  the  peiisant  or 
artisan.  We  very  much  fear  that  the  middle  class  will  tali 
behind  in  the  career  of  impn>vement  unless  greater  exertiona  on 
the  part  of  the  teacher,  axid  grervter  demands  on  the  part  of  the 
parent,  should  compel  the  aduptitai  of  those  methods  of  illustra- 
tion which  are  here  brtjught.,  in  such  abundance,  l>cfyi*e  the  view: 
we  trust  that  thf  apparatus  and  illustrations,  sitexfelieutof  theii* 
kind  and  prucunible  at  80  small  an  expense,  wiU  be  most  oxt«\n- 
aivety  used  in  places  of  tnlucation  which  rsnik  much  higher  in  the 
social  scale  tlian  Natioual  and  British  schouU,  and  tliat  public 
atteutitm  will  be  aroiiserl  to  the  necessity  of  making  demands  uf 
at  le;mt  equal  attention,  in  this  reapect,  from  thoi*e  who  ouekIuo^ 
schools  intended  for  the  middle  antl  higher  ch*sa  of  aociety. 

Among  the  t^ubjecta  to  which  the  attention  of  the  Natioual 
Society  hfis  been  especially  directeti,  ia  that  of  offering  aehool 
materiabi  at  the  lowest  pot^ible  f»ricMi.  In  the  catalogue  will  be 
found  a  liat,  with  tlie  prioea  of  each  article  attacheil;  one  may  he 
quute^l.  A  pjtir  of  school  18-iuch  globes  may  be  procured  by 
members  for  5/,  10#-j  by  non-members  for  7^  lUt. ;  the  apdcimeua 
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sUown  indicate  them  to  be  of  very  excellent  Quality,  and  indeed 
ornamental — though  the  stands  are  not  finished  with  the  elegance 
i»f  a  piece  of  djra wing-room  fumitnre. 

The  numerous  articles  illiiBtrative  of  natural  philosophy,  would 
seem  to  show  the  tendency  of  the  age  towards  the  pmcticai 
Application  of  nature's  laws.  The  time  aeema  to  have  paiised,  aa 
regards  Englaad,  France,  and  the  Teutonic  uationB,  when  it  waa 
t'onsidered  sufficient  tiiat  the  pihiioeopher  in  his  study  ahouM 
alone  investigate  natuml  forcea,  Pueumatic  apparatus,  the 
mechani(iiU  [Mjwera,  8e<;tioas  and  models  of  the  steam-en j^iue  and 
electrifying  machinefl,  may  be  met  with  in  various  part*  of  the 
lireat  Hafl*  The  British  and  Foreign  School  Society  exhibits 
lai'gely  thifl  class  of  apmrattis,  and  their  illustrations  may  be 
advantage^junly  compared  with  those  from  Noi'Ti'ay  which  stand 
in  juxtaposition.  Mr,  Highley  supplies  a  valuable  and  extensive 
series  of  illustrations  of  the  various  Bciencea  counected  with 
natural  history  and  geology;  but  we  apprehend  that  they  are  of 
such  a  character  that  they  will  only  find  purchasers  among 
professors  of  colleges^  seeing  that  they  are  more  adapted  for  young 
men  than  for  hcIiooI  boye:  we  decidedly  bestow  upon  them  the 
highest  approbation, 

As  it  is  not  our  intention  in  this  paper  to  enlarge  upon  the 
general  scope  of  the  Exhibition,  but  ratJber  to  take  up  that  part 
of  it  to  which  our  readers  may  be  expecte<l  to  pay  most  attention, 
we  shidi  conclude  tlua  portion  by  expressing  a  grateful  feeling  to 
the  Conmiittee  of  the  Society  of  Artv<»,  to  whose  labours  we  are 
indebted  for  the  collection  in  one  spot  of  so  many  valuable 
aiijnnctfl  to  the  art  of  teaching,  Here  the  schoohuaster  frttm  the 
country  may  inspect  the  best  hooka,  maps,  and  diagrams  which 
Ijondon  publiBhers  can  supply,  all  of  which  are  conveniently 
aixanged  in  a  room  by  themselves,  and,  from  the  numerous 
viaitors  usually  met  with,  we  should  appndiend  that  the  value  of 
the  collection  was  duly  appreciated.  The  catalogue,  in  this 
departmeutj  is  full  and  explicit;  and  thus  nothing  is  wanting  to 
complete  the  accommodation  of  those  for  whose  advantige  the 
Exhibition  waA  designed. 

The  ai'chitect  who  is  called  upon  to  provide  school  accommoda- 
tion may  advantageously  consult  the  varioiis  phms  and  models 
whidi  are  here  laid  before  him :  to  enter  into  a  discus8i**B  on  the 
ail  vantages  of  each  would  be  beyond  our  province;  but  we  would 
diii*ct  attention  to  the  model  of  the  Borough  Itoad  School,  of  the 
(ireenwich  HoBpital  School,  and  of  a  very  complete  scholastic 
building  suited  tor  a  large  parish,  models  and  plans  of  which  are 
exhibited  by  Earl  GrauvUle.  Comparison  may  be  institutoil 
l^tween  these  and  forei^i  plans,  of  which  many  have  been  sent 
from  various  nations,  and  thus  with  little  labour  a  great  assist- 
HJiee  may  be  obtiyne<L  Desks  for  maj^ters  and  pupils,  easels  for 
slates,  and  other  contrivances  to  facilital*^  the  internal  arrange- 
ments of  schools,  are  to  be  met  with  here;  and  as  these  are 
matters  of  great  importance,  and  not  such  as  frequently  come 
under  the  notice  of  architects,  they  will  be  found  most  useful 
Their  dimensionB  are  the  result  of  experience,  and  are  such  as 
that  best  of  all  teachers  has  ahoi^-n  to  combine  convenience  of 
acoommodation  with  economy  of  s|>ace. 

Among  the  means  of  warming  and  ventilation  are  exhibited 
«i[»hool  and  cottage  gratesj — those  especially  by  Mr.  Pierce,  of 
.1  ermyn-street^  which  obtained  a  medal  al  the  Exfxtsitiou  of 
1851,  demand  attention  not  onJv  from  the  builder,  but  from  any 
on*  about  to  furnish  a  house:  l»e  may  here  inspect  "firedump 
grates"  of  all  sizes  and  prices,  from  the  simple  cotta^,  24  incbea 
wide,  price  11*.  6<1,  to  the  cf>mplet«  range  nt  for  a  large  family* 
The  phm  on  which  they  are  constructed  seems  perfectly  ooosifftent 
with  sound  principles, — ^the  supply  of  air  enters  in  front,  and 
there  will  be  the  greatest  heat;  which  point,  ia  grates  of  the 
usual  Djnstruction,  is  at  the  bottom  of  the  fuel,  where  abundant 
heat  is  useless.  Inatead  of  the  fire  being  surrounded  by  iron, 
which  abstracts  the  heat,  it  is  walleil-in  with  fire-brick,  which, 
beiiig  a  bad  conductor,  retains  the  heat  and  radiates  it  forth  into 
the  room. 

We  "were  pleased  to  see  the  whole  series  of  progressive  lessons 
in  drawing  and  painting  taught  at  the  Marl  borough-bo  use  School 
of  Design.  We  have  specimens  of  the  examples  suppUed  to  the 
pupiU  and  of  the  pupils'  work,  all  of  which  are  excellent  of  their 
kind.  The  series  commeneea  with  outlines,  and  proceeds  by 
regular  gradations  tUl  it  arrives  at  drawings  from  the  cast  and 
fjvm  life  with  colour;  and  we  are  rejoiced  to  find  that  tlie  study 
of  art,  on  the  best  principles,  is  thus  rendered  a\'aj1able  to  a 
lai<gQ  eUaa  who,  till  lately^  nave  had  no  opportunity  of  forming  a 
comet  taste.    We  trosti  and  fully  expect,  tliat  a  few  years  will 


produce  a  great  improvement  in  the  public  taste  in  tin*  ^'^ 
ornamental   articles  of  furniture,  the  patterns   of  caj  I 

pa j>er  for  walla;  in  which  manufacturers  have  hitherto  ,    r^ 

succeeded  only  by  accident.     The  beautiful  ibnmi  of  nature  hava 
been  preserved  in  caat>s  by  Brucciani,  who  has  ret&ined  in  plnr^terl 
the  form  of  leaves  and  fruits  most  accurately,  and  we  « 
approve  of  these,  aa  examples  to  be  put  before  the  ^i 
preference  to  many  of  the  models  which  foreign  oountrie^  w 
seem  to  adopt:    those  from  Daiinstiult,  for  instance,  eonaist 
unnatural  combinations  of  geometrical  solids— a  cylinder  intei 
seeling  a  cone,  a  cone  a  sphere,  and  other  anomalies  of  tb 
nature.     Such  would  certaiidy  require  great  practiee  to  be  rep] 
seated  by  a  student,  and  may  induce  correctness  of  eye 
hand;  but  since,  in  the  fine  arts,  the  imagination  must  be  all 
fi*ee  scope,  we  cannot  but  think  that  beauty  should  be  the 
doiniuont  idea  in  ail  their  productions, — and  oert/unly  that 
wanting  in  such  almost  impossible  forms.     If  a  student  oopiea 
sphere,  there  is  beauty  in  the  form  and  shading;  still  more  in  "^ 
exquitiite  forms  of  vegetable  life;  and  greatest  of  all  in  the 
of  the  human  figure.     Hence,  after  a  csertain  ^cility  of  liraul  h 
been  attained,  the  right  method  is  that  w  hich  seems  to  1 »  I 

atMarlborough-house,  to  lead  the  pupil  at  once  to  elegaiu  I 

foniis,  and  thus  to  allow  a  knowledge  cf  light  and  slmdow  t<» 
spring  up  in  the  mind  at  the  same  time  that  the  tajftf*  for  the  ex- 
quisite receives  cultivation.  For  general  use  in  tea«  I 
drawing,  we  would  recommend  the  mfxJels  by  II  vhij 

may  be  seen  in  Uie  Gallerj^  by  various  oombinatioiiii  ui  the 
Kimple  geometrical  foiius — the  cube  and  the  prism — he  n 
it  possibh'  to  produce  varieties  of  structure,  such  as  coi 
houees,  luid  churches,  in  copying  w^hicli  the  pupil  must  of  n< 
sity  follow  the  Uws  of  linear  perspective^  of  light  and  aluidoW| 
anil  acquire  a  breadth  of  shading  which  is  most  important  in  t^  ' 
pnictice  of  the  art  of  drawing.  It  is  in  this  very  breaiitli 
shadow  that  the  specimens  sent  from  the  Aaiilemy  of  Arte  a^' 
Cadiz  ore  especially  deficient^  while  in  some  of  those  from  F] 
the  excellence  is  remarkable;  a  few  sketches  from  the 
tlie  Parthenon,  on  half-tint  paper,  with  white  and  bhick  d 
are  striking  examples — with  httle  work  an  effect  is  produi 
which  is  highly  gi'atifying  to  the  spectator,  while  the  finish<x| 
specimens  in  ornamentation  and  from  the  cast,  whicli  France 
exhibits,  are  among  the  most  beautiful  proiiuctions  of  art  is 
the  Exhibition,  and  will  well  reward  an  attentive  study*  W# 
wOl  not  say  that  thesse  drawings  cannot  be  matched  Dy  th9 
Marlb-irc  aigh  school  specimens,  but  cerUdnly  no  foreign  nation 
approaches  them   in  freedom  and  beauty  of  execution. 

On  the  question  of  art,  alas!  for  the  United  States.  MonUlj 
and  commerciidly,  Amcricj*.  is  a  great  nation.  On  the  sea  her 
shipis  comjiete  with  ours,— <»n  the  land  her  energy  subdues  ths 
forest,  and  renders  the  desert  a  habitation  for  man;  but  wi 
regtirds  a  cetnception  of  the  grand  and  beautiful,  she  is  j-et  %. 
chiVi-  The  Uniteil  States  have  sent  samples  of  the  itrawingsi  of 
her  youth,  tlie  incorrectness  of  which  we  ctiuld  rwulily  panlooy 
were  it  not  that  the  examples  put  before  them,  as  ahowu  in  the 
"American  Dniwing-Books,"  are  of  so  mean  and  woi-thl*»s«  % 
character  that,  in  our  capacity  as  public  critics,  we  are  compelled 
most  emphatically  to  condemn  them.  We  hardly  know  how  td 
account  for  the  entire  want  of  taste  which  these  exhibit,  seeioj 
that  no  country  can  boast  of  finer  scenery  or  more  be.iutiful  natu; 
forms  in  vegetable  ljfe»  It  w^ould  seem  to  be  a  neoesaity,  that  f<* 
man  to  appreciate  nature  he  must  be  well  histnicted  in  artft, 
tliat,  as  in  the  polished  intercourse  of  the  beist  society  th# 
manners  are  most  natural,  so  in  the  cultivation  of  the  fine  arte 
the  ultimate  end  of  education  ouj^ht  to  be  a  true  ai  lu  a(f 

what  is  beautiful  in  nature  hei*self.     It  must  Iw  ^t  ait. 

over-weening  self-satisfaction  prevents*  America  livaii  —  lu^  h" 
deficiency,  or  that,  from  want  of  sp>ecimeus  of  the  antique  or 
the  great  masters  of  art  accessible  to  the  iii511>' ^   cl>*^  has  yet 
learn  to  see  with  the  eye  of  an  atlist,  and  to  a  i  e  beiweei|i 

the  false  and  the  time.      With  all  frieudlim  'juUi  w 

upon  the  government  representative  a  close  inspection  and  cod^I 
parison  oi  the  contributions  of  the  European  nations;  and  woul^l 
hope  that,  if  wisdom  guides  him,  he  will  carry  back  with  hia^l 
some  of  our  best  examples,  ;md  hurl,  one  and  all,  his  **Americ3tfi 
Drawing-Books"  to  the  winds. 

In  the  arrangement  of  the  physical  characteristics  of  a  country, 
we  apprehend  English  geographen  may  take  a  uaeful  lesson  f 
a  series  of  mai*s  of  ScaniSnavia,  for  which  we  are  indebted  i 
Sweden.    The  first  of  the  series  shows,  in  the  usual  metliod  of 
shading,  the  mountalos,  the  yaUejB,  and  the  plains;  tlie  second 
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eiliibiU  sectioujB  through  every  degree  of  Ifttitude  ft&d  longitttde, 
iriwieby  *  scale  of  r  n  is  supplied  for  fLsoertainioff  the 

loiaiiTe  heights  of  e^t  .>f  the  country;  the  third  distin- 

gnjahio^,  by  colouring  ns  unni  imd  green,  the  relative  amount  of 
verdore  and  water;  while  the  fourth  shows  the  political  divLsiouB 
of  the  country.  The  style  of  execution  of  the  whole  is  good^  aa 
indeed  are  moet  of  the  L-ontributiona  for  which  we  are  indebted  to 
that  country.  In  Sweden,  the  science  of  botany  has,  since  the 
time  of  Lmnteus,  been  cultivated  with  iiasiduity.  For  a  pupil  to 
enter  the  Umveraity  fmrn  the  middle  schwd  of  Stockholm,  he 
mnat  present  a  kortuggicem  of  the  plants  of  the  country,  collected 
and  arranged  by  hia  own  hand;  we  have  one  here  laid  before  us, 
a«  well  as  the  simpie  tools  with  which  he  in  supplied  to  nxyt  the 
hardy  plant  from  the  rock,  or  ^tlier  it  from  the  utmost  boundary 
line  of  vegetation  in  the  neighbourhood  of  perpetual  anow.  The 
k&rtux  mertm  supplies  examples  of  fonn  for  studeuts  in  the  art  of 
df  ud  thujs,  from  the  firat^  a  taste  for  natural  bejiuty  ia 

c  1  n  the  youthful  mind.    The  whole  of  the  contributions 

from  n(*rw'ay  and  Sweden  are  worthy  of  attentive  inspection; 
aad  as  regards  the  progress  cjf  art,  we  are  led  to  conclude,  from 
the  s|>e^imens  before  us,  that  these  our  northern  bretliren  ai'e 
iu  advsince  of  the  central  CJerman  Statea. 

Any  attempt  to  ejcplaiu  the  lawij  of  linear  persective  deserves 
ntuendation;  twaeHpecially  attract*?d  our  attention  iu  the  Exhi- 
tir»n.  Mr.  Kimber,  /i  geatlemau  well  knowu  as  an  intelligent 
taU>r,  inchi^le^  hh  subject  within  a  rectangular  glass  uox. 
fiHeyiiig  6xed  his  ])<nnt  of  sight,  he  draws  the  outline  on  the 
side  which  is  between  it  and  the  object,  which  will  of 
1)6  8€«?ti  through  the  glass.  The  stfiuding  lines  of  the 
autlinOf  when  viewed  from  the  point  of  sight,  will  be  found 
etaHly  t^  «f»rre:?pond  with  the  boundary  of  wie  object,  and  thus 
tJM  r  will  b^  ctinviuced  of  the  truth  to  nature  of  the  laws 

d  -  perHpective  delineations. 

Mr.  I  <i'ielj,  oi^  the  Training  College,  Homerton,  arrives  at  the 

same  result  by  dilferent  means.      Between  the  object  and  the 

'  ^      "        '    -es,  vertically,  a  wire -gauze  screen;  ha\ing  iixed 

H,  threads  are  extended  from  it  to  all  the  angular 

,  I .-  .'oject,  the  outliue  of  whJeli,  tieing  drawn  on  the 

.  will  be  found  to  coincide  with  the  object  seen  through  and 

Any  poi-son  of  ex]>erience  in  tuition  will  have  found  a  difficulty 
in  i"end«ring  clear  to  the  e«>m prehension,  the  truths  involved  in 
the  ** doctrine  of  the  spliere."  A  anintll  armillary  aphere  inventeti 
by  Dr.  Saje(!tion^  the  govei^nmeut  deputy  from  iStx>ekholuL,  sim- 
\i]i1av»  the  matt«r  in  this  respect*  namely,  that  wliereas  in  our 
Ci»iiti  ivam^K  to  represent  the  sphere  of  the  heavens,  we  elevate 
or  depn?**i  the  pole  to  an  altitude  correapouding  to  the  latitude 
by  me;in^  c#f  tJie  brass  meridian,  and  thus  give  a  movemeut  of 
which  there  i»  no  exaiuple  iu  nature;  in  the  sphere  before  us  the 
hori2ou  luts  a  movement  whereby  it  muy  be  adapted^,  as  iu  truth 
it  ought,  tit  any  place  on  the  globe. 

In  this  survey  of  some  f»f  the  mast  remarkable  objects  supplied 
by  the  Exhibition,  it  ha^  been  our  desire  to  direct  the  attention 
of  otir  read^rd  to  the  Exhitntion  itnelf,  which  we  hope  -will  be 
viiilted  by  all  who  can  comuwDd  the  opjjortunity.  We  have 
t'MK^heil  on  the  most  prominent  objei*ta,  especially  thoHe  bearing 
ihe  practice  of  art;  omitting  tliose  relating  to  e<lucation  in 

aemt,  among  which,  however,  will  l>e  fuund  nifiny  to  interest 
«T*»''*'  ^►■T^^Tit,  gimrdian,  or  well-wisher  of  the  young,  Bnriug 
tl  of  its  existence,  the  Society  of  Art<*  hi-w  done  much 

to  .  -^K^^  invi^ntion,  to  stimulate  exertion,  and  to  reward 
Hierit  in  pailicuhir  d*^partmcnt^;  it  deserves  and  will  receive  the 

aiks  of  the  community  for  its  effortii  in  bringing  together  this 

bctically  Uiiefiil  EjchiUtion  of  tlie  machinery  of  education. 
_  ay  it  excite  a  desire  in  the  minds  of  teAchera  to  improve  their 
l?tyle  of  iuiitinictiou*  and  to  aim  at  c^trrying  out  to  the  utmost  the 
fm-ilitie^  here  alfonjcd  them  for  illustmtlon  and  simplification 
«f  great  natund  laws,  for  demon^strating  the  truths  of  science  and 
art,  jvnd  for  rendering  educjition  a  near  approach  to  the  defini- 
tion of  it  by  l>r*  W  he  well  in  his  inaiigurfd  lecture,  as  "tliat 
whi<Th  n^akes  man  a  participator  in  all  that  the  human  mind  has 
"    to,   of  the   rational,  the  ti*ue,  the  beautiful,  and  the 
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Rkport  to  tfte  Lord*  of  Her  MajtHxf*  Treamry^  on  the  Tenders 
and  Contracts  with  Reference  to  the  Rebuilding  qf  We&tmijuter 
Bridge. 

My  LoBDB — I  hnve  the  honour  to  bring  under  the  consideration  of 
your  tordships'  Board  the  proceedinga  which  I  have  Ujoug^ht  it  my  duty 
to  adopt,  with  a  view  to  carrying  into  effect  the  inteniicmtt  of  Parliiuneut 
in  regpect  to  the  erooticm  of  a  new  bridge  over  the  Hukmet  at  Weat- 
minster. 

Previously,  however,  to  entering  upon  the  immediate  subject  of  these 
pn>oeeding«,  it  will  conduce  to  a  right  understanding  of  the  subject  if  I 
lay  before  your  lordships  a  condeuBed  acojimt  of  the  present  bridge^  and 
of  thti  circumatancea  whicli  liave  led  to  the  necessity  for  the  ooiutructiun 
of  a  new  bridge  at  Weatminuter  within  Uttle  more  than  a  century  after 
the  completion  of  the  pre»ent  structure. 

Westminsfter- bridge  was  commoncod  in  1739  and  completed  in  1750, 
at  a  cost  of  389,50()^j  of  wlaich  Bum  197,500/.  was  raided  by  lotteiy 
shjwes,  and  192,000/.  advanced  by  Parliament,  The  management  of  the 
brid^  and  of  the  britlgts  estates  wa»  placed  under  the  control  of  Com- 
missionera,*  whose  powers  were  trangferred  by  Act  of  last  ftesmon  (16 
and  17  Vict.  4th  August  185S)  to  the  Commiflsionera  of  her  Majent^'i 
Works. 

Owing,  it  appeara,  to  defects  in  the  foundations  of  the  structure,  set- 
tlements took  pbLoe  before  the  bridge  was  completed,  which  rend«arod 
necessary  the  reconstruction  of  two  of  the  arches,  and  great  expenses 
have  at  varioui  periods  been  incurred  in  attempts  to  maintain  it  in  a 
state  of  iecurity.  According  to  a  Report  of  a  Select  Committee  of  the 
House  of  Commons,  dated  5th  August  184R,  these  expcnsea,  including 
watching,  lig^hting,  and  repair  of  the  roadway,  appear  to  have  amountetlt 
between  ISIO  and  1833,  to  83,097/-,  and  between  1888  and  1846,  to 
I07tl24^,  making  a  total  expenditure  up  to  the  bLst-naenUoned  psriod 
of  190/22H. 

Thtt  state  of  the  foundations  of  the  piew,  and  the  change  which  haH. 
h^en  progressively  effected  iu  the  levels  of  the  bed  of  the  river  subee- 
quentJy  to  the  removal  of  Old  London  bridge,  appear  to  have  rocMlcfpd 
iba  security  of  \V^eatminster'faridg«  an  object  of  anxiety  to  the  CoilUttil* 
siauers  having  charge  of  the  structure,  and  ffltaminatians  are  aooordingly 
found  t4>  have  lieen  made,  and  ReporU  to  have  been  addressed  lo  the 
t-'ijimnjiaitioners  on  the  subject  at  v;u'iouii  |>eKods  betwe^i  the  years  1823 
aadlS44, 

Measures  for  securing  the  pier*  of  the  bri%e  appear  to  have  be«»n 
thereupfjn  adopted,  and  to  have  been  in  progress  from  1880  to  1843; 
and  it  having  been  decided  during  th««e  opcrationB  to  mcreBse  the  width 
of  the  bridge  VZ  feet,  it  b  r'saary  for  that  purpose  that  nine  <^f 

the  fourteen  piers  by  whi  ratructur©  was  supported  should  be 

extended  in  length  on  the      _-__i    i  - 

in  a  Report  made  iu  WZH  by  the  late  Mr.  Telford  to  the  Corponiiioil 
or  London^  on  tJie  probable  effects  of  the  proposed  removal  of  Loodoii^ 
bridge  upon  the  regimen  of  that  portion  of  the  river,  be  drew  the  public 
attention  to  tlie  expediency  of  making  proviuian  for  the  security  or  other 
metn^politan  bridges  under  the  eircumstauices  of  the  intendtxl  changiSi 
and  her  Maje^^ty'^  Com mitiai oners;  for  Metropolitan  Improveioeut«,  in 
the  course  of  their  inquiry,  in  lii43,  into  the  merits  of  various  projects 
for  the  embankment  of  the  Thames,  caused  sections  of  the  river  to  be 
prepared  and  laid  before  them  by  Mr.  PA|;e,  showing  the  alterations 
which  had  taken  place  in  the  bed  within  the  period  of  twenty  years 
which  had  elapied  since  the  date  of  Mr.  Tefrord's  survey.  Theae 
sections  were  appended  by  the  Commissioners  for  Metropolitan  Improve- 
ments to  the  first  of  their  Keports  to  her  Majesty,  bearing  date  the  27th 
January  IS 4 1,  and  presented  to  Parhament  on  the  7th  February  134 4, 
together  with  evidence  deducing  from  these  sections  the  impracticability 
of  penDanently  maintaining  Westminster-hndge  in  its  then  positton. 

It  was  towards  the  close  of  the  inquiriea  of  that  Commission  that 
symptoms  of  the  iailure  of  certain  of  the  piers  first  manifested  them- 
selves; and  that  the  Bridge  Commissioners  were  induced  to  suspend 
the  progress  of  the  repairSf  and  to  defer  the  proposed  additions  lo  the 
structure. 

The  attention  of  Parliament  having  been  directed  to  these  clrcutn- 
stances.  Committees  of  the  House  of  Commons  have  at  Tarious  periods 
inquired  into  the  oonditiem  of  the  bridge,  the  practicability  of  maintain- 
ing it  for  traffic,  and  the  txpedieucy  of  constructing  a  now  bridge  in  its 
place.     These  Committees  sat  in  1844,   in  1846,  and  again  in  18&0. 

The  Committee  appointed  in  1844  "to  inquire  into  the  present  «tate 

of  Westtr  ■  ■ ; ^  "  i^e,  and  into  the  expediency  of  continuing  tlie  present 

ospemdi^  u,   or  of  erecting  a  new  bridge  on  or  near  the  site 

thereof/  i    ,  ,  after  having  taken  evidence  on  the  subject,  "that  no 

casL^  had  been  made  out  to  justify  the  C^immittee  in  recommending  to 
the  Houiie  the  pulling  down  the  present  bridge  and  thti  couBtructiug  a 
new  one,"    The  Committee  of  1846 1  reported,   thai  on  tlie  evidence 

*  5 '' '  '  *-  •'"  P -^  "*^  ♦*■■'  ^flotA  Cbminittee  of  tb<*  Hmrss  nf  Contmnn*.  5ih 

Atii  U;  5(8  erwboui  tsl  hj  ^irtoe  of  lij.'lr  fifRoM^  67 

by  •  of  OommoPM,  as  ropre»«!utuijf  th«  im^impuUtiaK 

couiis.t^,  .o«j  ..  piL  uu... .  i.t.Mf;-  Act,  0  Geo.  2. 

t  Tbe  vieire  ot  tUu  iXKamittee  oa  the  stttif tict  of  s  nemtnbttUun  fhMCD  tb«  State  sr« 
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whidi  had  been  Uld  before  Ihem,  a  anfficient  case  liB.d  in  tbeir  opinion 
been  msule  out  to  jiietify  them  m  reoouuneodiug  the  rt^mftval  of  the 
proMSDi  bridge,  the  conatnictiou  of  a  new  one,  and  the  trAu^fer,  hy  Act 
of  Pvtianient,  of  the  Estn^  "  '-i  '  r^^perty  of  the  Bridge  Commisijioneiis 
t4>  the  GotniuiBsioners  of  h  4  Woods  and  Worka. 

The  Select  Committee  *>i  1    inBtnicteul  lo  "consider  and  report 

«pedidly  on  the  expediency  t»f  electing  a  permaneut  bridge  on  or  near 
tlie  mte  of  the  present  bridge.''  The  Rt'port  of  this  Committet  reooin- 
uiieDided  the  erectioOj  in  case  of  need,  of  a  temporary  bridge  acroni*  the 
riveff  And  the  inniitution  by  her  Majesty  a  Govununtiut  of  an  inquiry  for 
the  purpoiie  of  ascertain ing  iiie  most  economical  mode  of  building  an 
improved  bridge  on  or  near  tUtJ  present  Bite. 

The  Commiaeiouers  appointed  by  your  lordahipa  {20th  May  1S51) 
divided  their  inquiries  into  two  portions:  the  one,  * 'having  reference  to 
the  queatlon  of  a  »ite  for  the  new  bridge/'  the  other,  **a«  to  ita  mcHle  of 
cotiBtruction.*'  ^Vfter  ha\ang  considered  the  relative  twivantage*  of 
croaalng  the  river  in  the  respective  vidnitiea  ot  Charing -cross,  Bichmond- 
leiTftoer  the  India  Board,  and  the  present  Une  of  Bridge- street,  they 
aabmitted  to  your  lordahipa  the  ibllovnng  rectimmeadations,  viz.: — 
*'Tb»t  the  present  bridge  Bhould  be  used  as  a  temporary  bridge  until 

tlie  new  bridge  shall  have  been  constructed. 
*'That  the  new  bridge  should  he  constructed  adjoining,  or  as  near  aa 

po^ible  to  the  present  bridge,  either  on  the  north  or  south  side 

thereof. 
'*lliAt  it  should  not  have  more  tliau  five  archea,  which  should  be  of 

iron,  witli  stone  piers, 
•*That  tlie  bridge  should  not  be  lew  thftn  60  feet  in  width;  that  it 

shoulil  have  a  headway  at  Um  oeatre  »rch  of  25  ft.  6  in.  above  tlie 

high- water  atandard  called  *  Trinity  Datum,'  and 
"Tliat  no  time   should  be  Wt  in  making  preparations  for  tlio  com- 
mencement of  the  Work.* 
In  CMQuformity  with  th«se  suggestions^  ParUameniaiy  phms  were  depo- 
sited under  instructions  given  by  my  predeoess<:)r8,  Lofd  Seymour  in 
T851,  and  Lord  J.  Manners  m  1852,  in  both  tnstajioea  for  a  bridge  to  be 
erected  on  the  present  site. 

Upon   my  being  appointed  Firet    Comnussiooer  of  her  Majesty '« 
Works,  the  subject  of  a  new  bridge  at  Woatimiister  wa«,  at  a  ver)'  early 
period,  brought  under  my  notice.     Tbtiito^  the  width,  and  the  headway 
to  bt  aUawed  for  the  navigation  were  of  oourae  the  points  which  chiefly 
preened  for  my  eonerideration. 

It  waa  at  this  perioii  of  my  inquiries  that  I  received  a  suggestion  froui 
Sir  Oharles  Barry  for  changing  the  site  of  t!ie  proposed  bridge  to  onrf 
near  Derby-street,  Westminster,  a  spot  essentially  identical  with  that  to 
>frhich  reference  ha^  been  already  matie  in  this  Report  as  being  in  the 
itnmediate  vicinity  of  the  office  of  the  India  Boajd. 

Although  the  adoption  of  this  suggestion  would  have  been  attended 
witli  some  advantage,  inasmuch  aa  it  would  have  relievetl  the  Houses  of 
Ptirliament  from  the  immediate  proximity  of  the  intended  structure,  aa  it 
would  have  secured  the  uae  of  the  present  bridge  until  the  erection  of  the 
new  one  harl  been  completed,  and  as  it  would  have  letfsened  the  dii^tance 
between  Charing-cross  and  the  Elephant  and  C'astle  (an  importaTit  line 
of  traffic  on  the  Surrey  side  of  tJae  riveH,  yet  it  would  have  bt,en  open  to 
the  same  objections  with  the  other  two  localities  to  which  I  have  adverted 
in  this  Report;  a  total  change  of  site  would  have  involved,  both  in  the 
purehaMs  of  property  for  ihe  appr«iaebe«»  and  in  prol>aljle  cump^uaation 
e«in4equent  upon  the  diverf^iou  of  the  tmtiic  from  th*f  present  Une,  a  large 
Hfld  UDantieipai  liture,   mich   aa,    after  duly   contjidering    the 

aaorifice  to  b-  ;')  the  one  hand,  with  tlie  atl vantages  to  be 

^hlaineii  on  thu  >  ....  ..  ^ktermiood  me  to  adhere  to  the  site  for  which  the 

^^atiiamentaiy  plans  had  been  already  deyiosited. 

In  connection,  however,  with  tlie  adoption  of  this  site;,  tlie  plan  pro- 
posed for  its  appropriatioti  appeared  to  be  susccptiblo  of  some  improve- 
ments. 80  far  as  the  appearance  of  the  Houses  of  Parliament  w«« 
involved,  I  felt  it  to  be  my  duty,  in  common  with  that  of  my  pnf<ieceasDrB 
at  this  Hoard,  to  consult  the  opinions  of  the  archiU.-ct  of  the  building  00 
the  sobJMct;  on  the  more  important  qiiestiun  of  the  !^-  ^  ►--*<;..  ^f  ^Jg 
bridge,  a.i  couipartxl  widi  that  of  the  navigation,  a  st^j  i  vatiutui 

wirre  conducted  under  my  direction  by  Mr.  Paife,  tht;^  »    ,.  i  .  tiiarge 

of  the  proceedings.  The  result  of  my  inquiries  was  sudi  as  to  satiafy 
tne  that  both  the  appeanutoe  of  the  Houses  of  Parliumeutand  tlie  better 
aooommodtttion  of  the  h^nd  traffic  of  the  proposed  bridge  might  Ite 
pn>moted,  withont  prejudice  to  the  interests  of  the  OAvig&tion,  hy  the 

•.4Uvi sapiSMid  la  tbc  Eepart:— *' It  14  rkhi  to  renoU«ct  th^  the  ciu«  of  bridge:*  in  the 

.-4MlfOpwl<  dlAnv  widelj  mnn  th«  osms  of  tboM  Lu  the  cguQtiea  of  tho  etapiAt;  not  *yDly 

huMnucli  «A  «U  the  Quoeo'ii  subiecta  have  a  ot>ininj(m  intere«t  in  their  rr^it  to  her 

t^pltal,  aad  s'iliare  in  the  fstn«  wlikh  itta  «isi^ia>dliemeiit  refleotnoQ  sJl  ber  daniiiuons, 

I  ^iHti  SilpBdaflf  bpfninw^,  [»frh.tp^  frrm  thl?  f!flin»*^,  tho  SCsAtt  did  in  jEsct  erect  the  ooly 

•IvMgB  wbidi  ■      .  .     J      .  J  ^  ^1^^  ^^^  ot^tnry  di^  cneAlc, 

dlnclljr  »i»'i  ,  And  br  money  raifMMi  \,y  inttcries, 

thevcfyfud  !  !  bnd^ft  wft#  sctuolly  itivslf  built  a 

'tumdnd  yntTK  i^x'-'i.     if,  t)>>'nlo(>',  it  im>  «iiL>i  (bat  liip  naunti  doM  mit  civet  bridges  in 

the  cwantr  toinu  of  Eoglaad,  or  djd  aoi  er«t4  th«  other  enlrtiug  bridges  in  the  metro- 

psIK  II  max  ^  rBidisd  that  the  aue  of  Wi^tiuiiuUr  brii1|;u,  built  Ln  a  large  part  bjr 

simiajU  ToiM  fh)ia  the  TniMurv,  stjuidiioii  dliTi'nint  m&d  mm  eidnuive  grtmod^:  iliat 

'the  rtructuro  has  hoea  jujtapt«d  hr  th«t  nation,  and  that  when  ParlisuMnt  enacted  (jc* 

•  #  Qmy,  t,  c^  *1%  fl.  ^U  ftrit,  that  it  AhOfoJd  bo  extra-tiaruchisJi,  and  seooodlr,  ■houhl  not 

rgwble  either  to  Middkaoi  or  Sarmy  {^  amav  Act.  1    "*' 


ho  a  ctnuity  bridi^  chsmal 

•uctiuued  lU  cAiltt  to  iw  sntfepsl,  sod  to  be  suitaiaed  st  thooxpcnje  of  the  einpt». 
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reducttoti  of  the  headway  at  the  oentre  arch  fSnom  25  ft.  II,  ht.,  ftmim 
mended  by  the  Commissioners   of  1351,  to  20  feet;  and  t/ 
accordance  with  both  these  objects,  an  agreeable  protnenarl 
obtained  for  the  public  in  one  of  the  most  orowded  loc^tic^  ..    ^.t^^u- 
minster,  by  increasing  the  width  of  the  propctfed  stsmeture  ftom  AO  feet 
to  80  feet. 

Another  suggestion  made  by  Sir  Charles  Barry  for  placing  the  u*-^* 
bridge  in  a  line  at  right  anglea  to  the  river  front  of  the  Uom»en  ^f  [r.r'-i 
ment,  and  thus  accommodating  the  structure  to  tht»  inteu  j 
embankment  on  the  Surrey  side,  was  referrecl  by  me  to  serv«- 
architects,  tn  ascertain  their  npinion  as  to  the  advantag^e«  htik..  .1^ 
rikfJirdR  the  appearance  of  the  Hou8e-«i  of  Parliament,  vroold  be  aits^itir-J 
by  the  adoption  of  the  propo8e4l  m^xllfication. 

The  tenor  of  their  reports,  however,   on  that  subje<?t,  aul 
fereuce  which  the  change  would  have  occasioned  with  prvpert 
for  the  approaches  on  the  Surrey  side,  mduoed  me  to  oondude  that  tiw 
advantages  consequent  upun  the  proposed  diaoge  were  not  tucfa  is 
wowld  justify  me  in  nutborising  it. 

Previously  to  bringiug  the  subject  of  the  reduced  headway  under  ihi 
consideration  of  Parliament,   1  thought  it  right  to  acquairtr  lU*-  T-.>nr( 
Mayor  of  London,  as  Conservator  of  the  River  Thames,  wi'' 
tiou,   and  also  with  the  considerations  for  the  Und  traffic  i 

induced  me  to  recommend  this  change,  Opon  the  receipt  of  my  oora- 
munication,  the  Lord  Mayor  brought  the  subject  under  the  notice  of  tbs 
Thames  Navigation  Committee,  but  as  this  Commitloe  had  Bxed  on 
25  feet  as  the  minimum  amoimt  of  headway  to  be  allowed  fbr  brid|^  tn 
the  metropolitm  section  of  the  river,  the  intended  h<^'i*«'^v  ..r  fn  r.^^ 
did  not  meet  with  their  concurrence,  and  the  Corpor 
when  the  BUI  cftrae  before  the  Committee,  opposed  it  ti| 

To  show  how  the  land  traffic  over  the  bridge,  and  the  river  traffic 
under  it,  would  be  affected  by  the  proposed  reduoed  headway,  an  aocu- 
rate  account  was  taken  of  both  during  6 to  days  preceding  the  sitting  of 
the  Committee:  it  rt^ulte^i  from  these  obser\'ation8,   that  the  average 
number  of  carriages  of  all  descriptions  which  had  passed  over  * "     '  -  ' :  - 
within  twelve  consecutive  hours  of  each  day  was  92rtfi,  v,  I 
sailing  barges  had  passed  tinder  it,  and  these  had,   for  tb^ 
used  an  arch  of  the  old  bridge  which  had  only  20  feet  headway,      j 
comparison,  an<l  the  result  of  calculations  which  I  had  directed  t - 
made  ait  to  the  great  saving  of  horse  power  which  might  be  effect^  hy 
easing  the  gradients  and  rcJudng  the  headway  as  a  neoessarY  ooase* 
quence  of  that  step,  were  found  to  verify  the  representatiotis  matte  tome 
in  favour  of  the  adoption  of  a  20  feet  headway,  exdusive  of  the  imprtivtvl 
effect  which  would  be  given  to  the  Houses  of  Parliament  by  the  substi- 
tuition  of  a  structure,  the  roadway  of  which  would  be  10  feet  Inwfr  ****** 
that  of  the  present  bridge. 

The  evidence  given  before  the  C-ommittee  in  favour  of  the  BBI,  both 
by  dvil  engineers  and  persons  interested  in  the  trade  and  navigatton  of 
the  lliames,  wai  such  as  induced  the  Committee  to  decide  that  a  b^d- 
way  of  2ij  feet  was  not  of  such  importance  tx)  the  navigation  of  thai  part 
of  the  river  as  to  justify  so  large  a  satrrifice  to  the  interests  of  the  ouid 
traffic,  and  the  headway  of  20  feet  wns  finally  adonted. 

I  should  observe,  that  when  it  waa  determineJ  by  my  prtybH>*«of, 
Lord  John  Manners,  to  deposit  plans  and  sections  for  Par' 
became  requisite  to  decide  upon  the  thickness  of  tlie  crown  of 
the  oentre  of  the  brirlge  before  the  sections  showing  the  gradi*  uLs  t-tyjil 
l>e  definefl;  and  for  this  object,  Mr.  Page,  the  engineer  to  whom  I  had 
eii trusted  the  preparation  of  those  plans,  made  two  designs  of  a  character 
8uit€Kl  to  the  Houses  of  Parlinment;  one  of  these  was  for  a  brid;^'^  of 
three  arches,  the  other  for  a  briflge  of  five  arches;  on  the  last  <if  tbem 
tho  estimate  submitted  to  the  ^lect  Committee  of  the  Houae  of  ComiiuiaB 
was  based. 

The  design  for  a  bridge  of  five  archers  had  been  prepared  in  accordance 
with  tlie  recommendations  of  the  CotnmiBsinn  of  1851;  Imt  considering 
that  arches  of  a  hirger  span,  with  corresponding  picr«  and  spandrUs, 
would  not  harraofiiae  so  well  with  the  Houses  of  Parliament  as  archie 
ajul  piers  of  smaller  proportions,  I  dtfcided  (upon  the  assurance  that  lbs 
waiiU  of  the  navigation  would  be  amply  provided  for)  to  adopt  a  bridge 
having  seven  arches;  which  alteration,  in  a<iditiou  to  its  oth if r  advan- 
tages, afforded  better  means  of  reducing  the  thicknei*  of  the  roadwAy, 
and  thereby  r^iucing  the  inclination  of  tbc  approaches.  Besides  the 
site,  the  numbcT  of  arches,  the  headway,  and  the  width  of  the  lirtf%«| 
there  was  another  important  element  which  governed  my  oondtisiotni, 
and  which  it  is  right  that  I  whould  mention  to  your  lordships;  I  mcttn 
the  embankment  of  the  ^fhames.  I  am  indebted  to  tlm  lal»ouni  of  her 
Majesty's  Oommissionerg  for  Metropolitan  frtir»rr>vi?Tne!ttfl  for  much 
information  upon  that  subject;  a  subject  wh  11  '  ^t  possesses  but  a 
partial  interest  in  connection  with  that  of  th^  iin%  the  impact* 

anee  of  which  to  the  welfare  of  the  port  «Ji    i.^niuun  cannot  be  dvw- 
estimated. 

The  general  embankment  of  the  river,  the  formjMiHi  nr  wh^, ».  *u  .rr. 
buted  to  the  Homans,  hiis  been  pn^ved  by  time 
ciously  e:xeGuted  as  to  secure  to  the  ^Fhames  in  rt^i^i 
(in  breadth  and  depth),   which  coimtitTitee  1 '  of 

tidal  river,  a  pre-eminence  ov&r  oil  the  rivers  ,|>aii' 

ment  inclosed  the  river,   generally,  within  tbc  11  nun  which  it  now  pos. 
susses,  and  brought  into  lase  or  culturs  miUionJOf  acres  of  rioh  land  con- 
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^^Kr^  -I  '-i^hin  which  the  information  U  r^mr^  to  be  furniahed, 
^^^Vi  iio  pos^jibility  of  aaaembliug  the  Ooxiuuii»»iouer&,  and 

^^^b^ — .-^^,  :he  decision  of  the  collective  bo«ij  uiiou  the  que-ntion 
I      now  propo«ed.    At  the  same  time,  I  imi  Bufl^cientlj  poascsHt'il  of 
Uie    vH'ws   of  my  colleagues  to  state  what,  in  iUl  proUvbilitj, 
¥'  'le  decision  of  this  Cummijssion,  if  under  fresh  fHJwers, 

tL  Mied  in  raising  a  further  ktuu  of  3W,CMX>^.     In  the 

ieleciion  uf  works  to  be  paid  fur  by  mejoiH  of  h>aii9,  the  Com- 
miaiioDerd  have  adopted  tlie  two  following  principles: — 

L  To  select  for  execution  those  worka  which  iire  at  once  most 
lUljeiitly  needed  and  calculated  to  afford  the  greatest  amount  of 
UBmediate  relief,  and  which  are,  at  the  aame  time,  *>f  ao  coatly  a 
charart^M'  as  to  exceed  the  meana  of  being  aecomj)liHhed  out  of 
inoomep 

%  To  commence  no  work  until  the  means  of  completing;  it  are 
aetuaUy  provided,  or  at  least  until  there  is  a  fair  prospect  of 
obtaining  the  funds  necessary  for  completing  it  within  a  reason- 
able time. 

The  workrf  which  the  Commisaionera  consider  most  signally 
to  ful^  the  former  of  these  conditionsi  are  the  two  great  worlu 
embraced  in  the  printed  reports  which  I  hiive  the  honour  to 
enclose.  Those  reports,  accompanied  with  ]<lans,  were  pre- 
sented to  Parliament  iu  an  early  part  of  the  present  session, 
Eadh  of  these  works,  though  forming  an  efwentiaJ  part  of  the 
mam  draiuagie,  or  tnt^rcepting  scheme,  is  so  lar  iudqiendent  of 
H  a«  t<:»  be  a  perfect  work  in  itself. 

The  firfit  of  these  works  is  the  Northern  High  Level  for  Hack- 
ney Brook  I  Sewer,  with  its  main  branch,  the  course  of  which  is 
shown  upon  the  first  map  in  the  repjrts  now  tran^miiUHl,  by  the 
ppd  lines  traversing  the  area  coloured  yellow.  The  main  line 
commences  near  Hampstead,  and  proceeds  first  in  an  easterly 
and  then  Ln  a  south-easterly  direction,  to  the  fiiver  Lea,  The 
hruach  sewer  commences  at  Kilbum,  prcceedia  along  the  Edgwai'e- 
road,  then  takes  a  north-easterly  direction  above  the  Begent'a- 
Park,  and  joins  the  main  line  at  HoUoway. 

MUM.    ir«ei. 

Length  of  Mun  line  7      840 

I^ength  of  Branch ...,«    4    4010 

Total .„.  12      470 

"nie  entire  coat,  including  ail  contingencies,  is  estimated  at 

The  advantages  incident  to  this  work  may  be  thtis  described: — 

1.  It  will  form  the  main  line  for  the  im mediate  dmin/ige  of 
an  area  of  14  square  miles,  comprising  Hackuey,  Homttrton, 
CUptont  Stoke  Ne^ington,  Dalston,  Kingsland,  Highburj, 
Caznden  To^rti,  Kentish  Town,  Highgate,  Hajupet^^ul,  Kilbura, 
_^d  PorUand  Tuwn;  and  it  w^ill  atfoid  an  outlet  for  the  imme- 
\  construction^  out  of  the  current  rates,  and  also,  to  a  large 
extent,  at  the  coet  of  private  individuals^  of  numerous  local 
mwem  now  urgently  needed  for  the  benefit  of  entire  distrieta, 
whidi  are  at  x>resent  for  the  most  part  destitute  of  drainage^ 

t.  It  will  i-^uder  practicable  the  abolition  of  numerous  foul 
onen  ae^'ers,  amongst  others  the  Hackney  Brook  and  a  jwrtion 
of  tlic  Fleet,  which  cannot  now  be  dealt  with  for  want  of  a 
proffer  outfalL 

3.  It  will  at  once  relieve  all  the  main  lines  of  sewers  betweeD 
it  and  the  Thames,  which  are  now  (jreatly  overcharged  in  times 
of  rain,  causing  an  exten«ive  fl<x>dmg  of  property;  and  it  will 
enable  many  of  those  huit -mentioned  sewers,  which  are  old  and 
dih^idateil,  to  be  reconstructed  of  a  smaUer  size  at  a  proportion- 
all  jreduc^  cost 

The  second  work  consists  of  the  entire  system  of  drainage 
pfOpoBed  in  the  same  reports  for  the  distriota  south  of  the  Thiimes, 
ajT^  i«;-i  loifn  in  the  other  map-  The  outside  cogt  is  estimated 
»  ;  though  it  consists  of  two  great  lines  (witli  brsoaches), 

V;  1.  and  alow  level  Hue,  it  must  be  regarde<l  as  one  con- 

UHvfi  ,i  A  ,jk;  and  tlie  Commissioners,  therefore,  would  consider 
ii  all  jui|  fijper  course  to  enter  uptm  the  execution  of  either  line, 
without  a  reasonable  assurance  of  their  being  enabled  to  execute 
the  oUier. 

SuppMtag  i^ueh  an  assurance  to  be  obtained,  then  they  wouldf 
in  all  pnibabdity,  select  the  low-level  line  for  imiuediate  exe- 
eottoEil  as  that  which  presents  the  prospect  of  the  greatest 
immediate  benefit  The  cost  of  tliis  lower  line  may  be  esti* 
loaVeil  at  abtmt  300,<KX)/,,  including  pumping  station,  engine 
power, ^c  The  advantages  to  be  derived  from  this  low-level  line 
would  be  the  following:  it  would  provide  a  main  trunk  sewer. 
of  toificletit  depth  for  Uie  drainage  of  the  lai^  district^  coloured 


red,  comprising  seven  souare  mUea,  and  including  BaUertea, 
Clapham,  StockweU,  Lambeth,  Camberwell,  Peckham,  and  other 
places,  in  which  it  is  at  present  impossible  to  construct  proper 
sewers,  for  want  of  a  deep  outlet  As  in  tlie  case  of  the  northern 
sewer,  it  would  provide  the  means  of  abolishing  numerous  foul 
open  ditches,  and  would  affbrtl  considerable  relief  to  the  exi^tint^ 
sewers  which  are  present  overcharged  To  this  may  be  addeu. 
that  it  would  give  an  impulae  to  the  constmction  of  numerous 
sewerage  works  at  private  coat;  and  it  would  also,  to  a  large 
extent  rejuove  the  sewage  of  the  large  area  already  described 
from  the  contiguous  part  of  the  Thames.  The  full  utility, 
however,  of  this  portion  of  the  entire  work,  would  not  be 
developed  until  the  liighdevel  line  should  have  been  completed. 

The  execution,  howr  r  -■*'  my  part  of  the  southern  works, 
mofft  depend  upon  the  the  CommiiJ.sionei-s  to  obtain,  by 

negotiation,  on  eligiblti  ^.<lixl:y^  iku  land  requisite  for  a  pumping 
station  near  Deptmrd,  If  the  Commissioners  should  have  vidkl 
ground  for  the  expectation  that  they  would  b«s  enabled,  at  no 
distant  time,  to  complete  the  whole  of  the  two  great  works  aU^ve 
described,  it  might  become  expedient  that  they  should,  wuth  th^ 
proposed  loan  of  300,000^,  execute  a  portion  of  each;  a  course 
whieh,  it  is  conceived,  would  givd  aatiafiEw:tiou  to  the  greatest 
number  of  persons. 

RXCOAIID  J  EBB. 

The  Hon.  Henry  Fitxroy. 

In  a  letter  to  Lord  PalmexBton,  subsequent  to  the  above,  Mr, 
Jebb  states  that  the  Oommissionera  propose  to  de'vote  1 10,fKX)/. 
of  the  300,(X1<)A  which  the  bill  now  paasmg  through  parliament 
will  enable  them  to  borrow,  t.)  the  eonatruction  of  so  much  of  the 
northern  high-level  intercepting  (or  Hackney  Brook)  sewer  a* 
will  extend  from  the  present  ou9et  of  the  open  sewer  to  High- 
street,  Stoke  Ncwington;  with  the  remaiJiinff  190,000;.  they  pro- 
pose to  construct  the  whole  of  the  low-level  intercepting  sewer, 
m>m  Deptford  C-reek  to  Battersea,  except  its  northern  l)rancli, 
which  extends  from  High-etreet,  Deptforti,  to  a  point  near  Pam- 
dise-row,  Eotherhithe, 

The  sum  of  200,000^.  which  the  act  of  last  year  authorised 
the  OommisBioiierB  to  raise,  and  which  brouglit  their  debt  up  to 
300,000^.  (now  to  be  eOO,OOOi.)t  waa  borrowed  of  the  Rock  Lift* 
Aasuranoe  Company,  at  4^  per  cent  on  the  security  of  the  rates, 
the  money  to  be  advauoed*by  the  company  iu  ten  monthly  instal- 
ments of  "20,00ck.  eacli,  beginning  on  the  let  of  March  last 


MACHINERY  TOR  PULVERISING  AND   WASHING 
QUAKTZ  OB   ORE. 

AuousTB  E.  L.  Bkllford,  Palenleej  June  1853u 

The  first  part  of  this  invention  consists  in  the  employment, 
for  the  pur|)ose  of  pulverising  quarta  or  ore,  of  a  spherical  ball 
pla^'ed  within  a  circular  baain,  whose  axis  moves  in  such  a  way 
aa  to  describe  a  cone  around  an  imaginary  fixed  axis,  but  doe» 
not  cause  the  baain  to  rotate.  The  basin  is  so  formed  that  the 
ball  nearly  fits  to  its  eidee.  The  imaginar}^  axis,  round  which  the 
axis  of  the  baain  revolves,  is  intended  to  be  vertical;  and  conse- 
quently,  the  bottom  of  the  basin  must  always  be  in  a  similarly 
inclined  position,  though  the  position  of  the  bn^in  is  constantly 
changing  in  such  a  way  as  to  make  all  the  fxiints  in  any  circle 
deacnbed  from  its  axif^'  successively  the  lowest  points  in  the  said 
circle;  everj^  point  moving  as  it  were  in  a  circulai*  inclined  plane. 
Tlie  ball  will  always  descend  by  it^  gravity  to  the  lowest  pla<^e 
in  the  interior  of  the  basin;  but  a^a  every  point  in  the  drcle  of  the 
iu  which  the   ball  remains,  commences  ascending  as  it 


passes  the  bail,  it  has  a  tendency  to  carr^  up  the  ball  with  it 
Thifl  tendency  is  overcome  by  the  gravity  of  the  ball,  which 
camies  it  to  rotate  od  its  axis,  in  the  same  manner  as  a  ball 
descending  an  inclinetl  plane,  and  always  kee|)8  it  at  tlie  lowest 
part  of  the  basin,  where,  oy  its  rt>lling  motion,  it  is  made  to  grind 
and  pulverise  the  materiaJ  placed  in  the  basin.  The  peculiar 
movement  of  the  basin  admits  of  the  q^uartz  or  ore  being  kept 
all  towards  the  working  point  of  the  baU,  and  keeps  the  entity 
mEkss  of  its  contents  constantly  and  thoroughly  ^tated,  so  that 
all  the  particles  are  subjected  alike  to  the  action  of  the  bell. 

The  second  part  of  this  invention  consists  in  tlie  combination, 
with  a  hall  and  baain,  of  an  outer  liai^in,  placed  below,  with  a 
space  between  it  find  the  crushing- basin,  moving  with  the  crush* 
ing  basin^  and  haviug  communication  with  it 


MS 
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The  third  part  of  the  invent  ion  relates  to  a  device  far  cotinter- 
acting  the  t(X>  great  centrifugiil  temleucy  which  may  he  imparted 
to  the  ciniahLagbull  by  the  i^e  volution  which  it  ia  caused  to  make 
around  the  axia  of  the  ha.<»in  and  the  tma^inarj  axia  rouiid 
u'ljioh  the  former  axifl  move^.  The  axis  of  the  basin  receives  its 
motion  through  a  crank  which  act«  at  on©  end  of  it:  and  the 
int^reasini^  centrifag;d  force  of  the  hall  is  made  Uy  shorten  the 
*  effective  leutrth  of  this  crank,  and  thus  reduce  the  motion  of  the 
ba^in,  oad  mcUnation  of  the  plane  which  is  pre.^ented  to  the 
ball. 


^n 


The  annexed  engraving  represent*  a  section  of  this  machiTie 
taken  thrcmgh  the  centriis  of  both  Iwu^ins,  A,  ia  the  frame  of  the 
machine,  in  the  lower  part  of  whicli  is  supported  the  driving* 
fthaft  B,  which  occupies  a  vertical  jHvsition,  auii  receives  motion 
thr*>ugh  a  belt-pulley  C,  frtim  any  priiae  mover.  Tlje  upj^^»er  end 
of  the  shaft  is  forked  to  i-eceive  a  block  D,  of  metal,  which  is 
pivoted  to  it  by  a  pi\^3t  F,  jjaaalng  tran^jvei'sely  through  the  axis 
of  the  shaft,  E,  is  the  lower  or  amalgamating  K-isiu,  of  caet^iron 
and  circular  fonn^  and  having  a  hub  a^  projecting  some  distance 
from  the  inside  of  the  bottom,  which  receives  the  shaf^  F,  on 
which  it  ia  firmly  secured.  G,  is  the  inner  or  crunhinfflxwin, 
which  IB  fto  foiiuetl  as  to  make  a  tn>tigh  or  channel  M,  all  ffnind 
ita  tuittomi  to  receive  the  l>alL  The  raised  circular  part  H,  of 
the  btiuln,  within  the  tmugh,  roaU  np(m  a  number  of  In-ariag 
pieii^eii  &|ft,  which  Htaud  up  in>m  the  bottom  of  tlie  basin  E;  and 
It  has  a  hub  1%  which  titj*  to  the  shaft  and  rc^ta  on  the  liub  rt. 
The  two  kifiiut*  are  secured  to  ejich  other  and  to  the  shaft  by  any 
suitable  means.  The  raised  circular  part  H,  of  ibe  Iwusiu  G,  is 
up*.*n;  the  hub  \mng  merely  united  to  the  trough  by  ra^Ual  arm^, 
and  tlie  op*^ning  ia  covered  by  a  screen  L. 

The  npyjer  end  of  the  .shaft  F,  hn  suspended  by  a  hook  d,  and 
eve  f.  Th"^  lower  end  of  the  nhatt  i^  connected  by  a  crank  t4>  the 
»(iaft  B,  This  crank,  instead  of  being  a  bar  or  block  rigidly 
Ci^nnecte*!  to  the  two  sliafta,  conskt-s  of  a  rod  I,  which  is  fitted  to 
work  frwely  in  a  b«ile  matte  in  the  block  1>,  at  right  angles  to  the 
pivota  F;  at  one  end  is  pivote<l  a  metal  box  J,,  which  ia  b<ire<i  to 
receive  a  journal  i,  on  the  lower  end  of  the  sliaft  F.  A  sj»rlng^» 
U  applie<l  between  the  blork  D,  and  a  shoulder  near  that  end  *if 
the  ro^l  I,  in  whirl  I  Uie  shaft  F,  is  txmnected;  and  .'inother  sprit^g 
h,  is  applied  between  the  said  bh»ck  and  a  shoulder  at  the 
opposite  viid  of  the  rofl;  l>oth  theae  flprings  exert  their  force  by 
puahing  from  the  block. 

The  openition  of  the  miwhine  is  aa  follows:^ — The  qu-irtz,  fire, 
or  anrifi^rt>ua  ir»n,.  t-.l  ^fter  being  bri^ken  into  small  pieoe^i,  is  fc*! 
in  ft  suit^vblc   '  ti>  the  l>iUiiu  Ci,  and  in  there  subjected  to 

the  action  of  i  i\.     The  stream  of  water  which  in  let  into 

th^*  trough  0,  washoa  up  all  the  fiucdy-pulverij^ed  particles,  and 
cmrriets  thetu  through  the  iicreeti  L,  to  the  baain  E,  containing  die 


tnercnry,  with  which  they  are  thoroughly  amal^iaiiiaied^  wtiHi 
the  rpiartz  or  other  forei^  mineral  matter  X9  washed  awaj  hf 
the  constant  overflow  at  the  lowest  part  of  the  edfid  of  the  baaift 
E.     The  amalgam   is  withdrawn  from  the  baam,   through  A 

Buitable  valve  or  trap  /,  in  any  part  of  the  bottom. 

The  ball  K,  owing  to  the  oonstaDt  change  in  the  potttion  oC 
the  lowest  portion  of  the  haain^  moves  in  a  horizontal  plane  bi  a 
circle  described  from  the  imaginary  central  axis  round  which  tht 
axis  of  the  basin  moves,  and  Uius  acquires  centrifugal  force  which 
t^uds  to  throw  the  lowest  side  of  the  basina  from  rl 
This  centrifugal  force  ia,  in  a  certain  degree,  but  not  i 
counteracted  by  the  gravity  of  the  ball,  which  tentls  to  lengthen 
the  ci^tnk  while  the  centrifugal  force  tends  to  shorten  it,  Tht 
shortening  of  the  enink  re<iuceH  the  extent  of  the  mod  > 

ba«in»  and  lessens  the  inclination  of  the  plane  down  wh 
l>e  said  to  be  descending,  and  thus  arrests  the  centrifugal 
The  BprlngH  ^,  and  A,  a<lmit  of  the  lengthening  and  son  \ 

the  crank,  and  hold  it  at  a  desirable  length  when  not 
unduly   influenced,  and  also  serve  to  prevent  ahoc!,  j 

machine  in  stopping  and  starting. 


BURSLEM   TOWN  HALL. 
{With  an  Engraving,  P/ale  XXVIlt) 

Our  engraving  exhibits  a  perspective   view  of  the  Bnrtlem 

New  Town  Hall,  the  plana  and  description  of  which  will  b# 
given  in  full  next  month.  Mr.  R  Hales^  of  Cobndge,  Staffbni' 
shire^  ia  the  archit^'^t  Mr.  Armstrong's  design,  which  obtAinec! 
the  Kccond  premium  in  the  competition,  wajs  in  the  Hojal 
Academy  Exliibitlon,  and  noticed  by  us  at  page  ^34, 


YELOCIMETEK    FOR    MEASURING    THE    SPEED    OF 
SHIPS   AND    VELOCITY   OF   CURRENTS* 

The  object  of  this  instrument  is  to  measure  the  speed  of  ahipHi 
and  the  velocity  of  current**  of  air  and  water.  1^-^  i.riri.it.iM  i^ 
biwed  on  that  of  the  vena  contracts,  which  wn  i 

century  sigo  by  Daniel  Bemouilli,  and  has  sin<.v  b    ..    .^  ^  ._     , 
Yenturi  in  the  doui)lf?^cone  tube  which  bears  hia  name. 

Mr.  Overduyn,  a  Pmfeasor  at  the  Royal  Acfidcmvat  DelA^  h._, 
invented  a  veloeimeier,  the  ide/i  of  which  is  based  on  the  uega^ 
tive  pressure,  or  tuther  the  sucking  action  resulting  therrfroi 
at  the  narrow  gorge  or  sectioBj  where  the  two  tubes  of  whi( 
Vetituri's  tube  is  composed,  intersect  each  other.  A  tul>e,  ooi 
Btitict<e<l  on  the  same  pro|iortiona  as  Venturi's,  is  fixed  tii 
vessel  in  a  direction  parallel  to  its  axis,  the  base  of  the  smalt 
cone  being  tuiiied  towards  the  bow,  A  bole  is  made  in  the  mdM\ 
at  the  intersection  of  the  oouea,  into  which  a  small  pif*e  is  tittecL 
As  soon  i\H  the  vewiiel  is  in  motion,  the  ne^tive  nresaure  liegius 
to  exert  itaelf,  an<l  increajsea  proportionate jy  with  the  speed  cif 
the  vessel.  All  lliut  remains  t*^  be  clone  is  to  measure  with  pre- 
ci^iou  this  increasing  negative  pressure,  w^hereby  the  increaalng 
a  need  of  the  vea:5el  is  ascerUiineiL  This  is  etfeeteil  by  prolonging 
tin?*  smaller  tube  into  a  manometric  case,  on  the  plan  naou  bj 
Vidi  in  the  construction  of  his  aneroid  barometer.  Into  this 
case  is  inserted  the  tul)e  in  which  the  sucking  action  takes  place* 
The  two  ends  of  the  case  sidvance  or  recede  according  to  the 
vacuum  determinerb  anrl  this  vertical  movement  of  the  ends  o( 
the  case  is  converttil  int^)  a  horizontal  motion  by  means  of  a 
lever,  atnl  turns  an  index-point  which  marks  on  a  dial  the 
degree  of  velocity  attained.  It  is  almtwt  useless  to  add,  that 
theae  rc^nlU  may  be  turned  to  further  ail  vantage  by  the  addition 
of  a  ioiatijcateur,  whereby  the  degree  of  velocity  obtaint*d  after  a 
given  time  may  Ijc  arrived  at 

In  onlcr  to  ascertjiin  the  velocity  of  currents  in  a  river,  hc^ 
the  tube  must  be  immersed  in  the  water,  when  the  dial  will 
show  the  velocity  of  tlie  stream,  w^hich  may  be  i^certained  at  any 
fKtint  of  itK  depth  by  immersing  the  tube  accordingly.  OuiTtinbi 
of  air  maybe  raciisur^  in  the  same  manner;  but  when  thedoubla 
cnne-fthajH"d  tube  ia  tu^ed  for  thia  purpose,  it  should  be  mactf  of 
larger  dimensions,  but  in  the  same  proportions.  The  mi^dQg 
action  of  the  tube  may  be  rendered  more  powerful  hj  et  ^  ' 
it  in  a  larger  tube,  care  being  taken  to  place  the  front  oi 
mouth  of  the  tuner  tube  iu  the  plane  of  intersection  of 
cones  of  the  larger  tube, 

*  FhKB  tbr  'Mduiuur  Ibdostzkl* 
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ON  THE  POSmON  OF   FIRE-PIACBS* 
By  Dr.  Necl  Arnott,  RRS ,♦ 

IIB  k  the  fit  place  for  remarking  on  the  fashion  lately  intro- 
8il0li  in  this  country  of  placing  the  ftregmt4?9  much  lower  down 
tluuL  formerly — in  some  cases^  on  the  very  hearth — the  reasons 
usually  aaadgned  being  that  a  low  fire  hums  better,  or  ffivea  out 
more  heat  from  the  same  quantity  of  fuel,  than  a  higher;  and 
because  lower  and  nearer  the  tloor,  that  it  must  wami  the  carpet 
better^  and  so  lessen  the  evil  of  cold  feet  Now^  both  these 
suppositions  are  curious  errors  or  delusions,  having  their  origin 
in  popuLir  inisconceptiotis  respecting  heat,  and  particularly 
peapecting  the  radiation  of  heat. 

Kadius  is  the  latin  word  for  the  spoke  of  a  wheel,  and  any- 
thing which  diverges  or  spreads  around  from  a  centre,  in  some 
d^ree  like  spokes,  is  said  to  radiate.  Light  and  heat  are  of  this 
n&ture;  the  portion  of  either  which  passes  in  a  straight  line  from 
the  centre  is  called  a  ray. 

The  simplest  observation  teaches  all  that  a  lamp  placed  in  the 
middle  of  a  n>om  nwiiates  its  light  and  heat  nearly  equally  in  all 
directions;  and  most  persons  are  aware  that  if  an  opaque  mirror 
be  pUced  close  to  a  lamp  on  one  side,  it  not  only  mterceptg  all 
the  ravs  that  fall  upon  it^ — and  that  meazui  nearly  half  of  the 
light  given  out — but  it  returns  or  reflects  these  mjR  back  in 
contraiy  c^im'spoHciing  directions,  and  nearly  doubles  the  illu- 
mination in  those  directions* 

Most  pei'sons,  also,  have  observed  that  if  a  fire,  or  a  re^l-hot 
maaa  of  metal,  be  phioed  in  fi*ee  space,  it  radiates  its  heat  sa  well 
10  its  light  nearly  equidly  in  all  directions;  hut  many  do  not 
learn,  by  their  uniudeil  observation,  that  if  a  surface  of  any 
eubstance,  like  firebrick,  which  strongly  resists  the  passage  of  heat 
through  it,  he  placeii  ne^r  a  fire,  it  not  only  intercepts  the  heat- 
rays  tolling  on  it,  hut  after  a^isorbing  them,  and  so  becoming 
h^ted,  often  to  redness,  it  then  r^ dects  and  radiates  back  the 
greater  part  of  the  heat,  almost  aa  if  it  were  atlditionai  hot  fuel 
m  the  fire,  and  thereby  nearly  doubles  the  warmth  felt  in  direc- 
tions away  from  the  surface. 

Neither  does  common  observation  make  persons  aware  of  tlie 
truth,  that  of  the  heat  produced  by  combustion  in  a  common  fij-e, 
one  part— *bein^  somewhat  more  tlmn  Imlf — is  ditfuseiJ,  like  the 
light,  by  radmtion,  into  the  open  space  arountl,  and  the  remainder 
is  given,  by  contact  and  conduction,  to  the  air  which  supports 
the  combustion,  and  to  the  solid  materml  of  the  fire-pla*je.  Thus, 
with  a  common  open  fire-place,  it  is  the  radiant  heat  almost 
alone  which  warms  the  room,  the  remainder  either  at  onc«  com- 
bining with  the  burned  air  or  smoke,  and  passing  up  the  chimney, 
or  being  given  by  the  heated  grate  to  pure  ain  which  touches 
that,  then  passing  into  the  chimney  with  the  smoke. 

And,  lastly,  many  persons  do  not  at  fii'st  learn  the  truth, 
that  the  rays  of  heat  pawing  through  pure  or  transparent  air  do 
not  at  all  warm  that  air,  but  warm  only  the  solid  or  opaque 
bodies  by  which  the  rays  are  intercepted,  and  that  thus  the  air 
of  a  room  is  warmed  only  at  second-nand,  by  ccjntact  with  the 
Bolid  walls  and  furniture  which,  having  Lnt-ercepte<l  the  heat-rays 
have  themselves  first  l>ecome  heAte<l.  Yet  most  educated  persons 
know  similar  ^ts,  such  as  that  the  sim beams,  bringing  both 
light  and  hejit  to  the  earth,  as  they  descend  to  wami  the  hottest 
▼alleys  or  plains  of  the  earth,  pass  through  the  upjjer  strata  of 
the  atm<jsphere,  which  are  always  of  a  temperatun^  much  below 
frsesing.  This  is  proved  by  the  lact  that  all  lufty  mountains, 
even  imder  the  equator,  are  capped  with  never-melting  snows, 
and  that  the  higher  the  peaks  are — and,  therefore,  the  nearer  to 
the  sun — the  colder  they  are.  Thus,  also,  all  persons  who  have 
attended  to  the  subject  know  that  aeronauts,  in  their  ballooUH^ar, 
if  they  mount  very  high,  would  be  frozen  to  death  but  that  they 
are  protected  by  very  warm  clothing.  Another  fact  of  the  same 
kind  is,  that  a  glass  globe,  filled  T^ith  cold  water,  or  even  ice,  may 
in  the  sun's  rays  be  use<_l  as  a  burning-lens. 

These  explanations  being  premised,  the  two  popular  delusions 
respecting  the  low  fires  become  at  once  apparent. 

1st.  The  supfK>8ition  that  fuel  burnt  in  a  low  fire  gives  eut  more 
heat,  has  arisen  from  the  experimenter  not  reflecting  that  his 
hand  held  over  the  low  fire  feels  not  only  the  heat  radiate<l  from 
the  fire  it'^elf,  but  also  that  reflected  from  the  hearth  close 
beneath  it,  which  second  fxirtion,  if  the  grate  were  high,  would 

*  Th»  tmbject  of  Uik  article  wxa  refemd  to  hf  Dr.  AtntM,  at  the  Somolj  of  Art*, 
darinf;  the  f«iMlliig  of  bU  p*per  on  tho  Smoke^Coitfiiiiiiiiif  Fir«-gr»U%  tin  Ui<^  lOih  Mmj 
iMl  (M«  Jounwl,  anl£^,  901);  nad  tm  li  hM  bixni  ^mmvi  bupatUstt,  he  bao  iinoe 
pmn  \ua  resurka  in  wiitijig  i^far  miblLcatioe  lu  ih»  Sodetj*»  JounuJ),  wiudi  emj  b« 
Wmi  isformUif  put  of  hii  onfuuil  paper. 


have  room  to  spread  or  radiate  downwards  and  outwards  to  the 
more  distant  floor  or  carpet^  and  to  warm  them. 

2nd.  The  notion  that  the  fire,  because  near  the  floor,  muat 
warm  the  carpet  more,  springs  from  what  may  be  called  an  error 
in  the  logic  of  the  reaaoner,  who  is  assuming  that  the  hearthf 
floor,  and  car|>et,  being  parts  of  the  same  level,  are  in  the  tame 
predicament — the  truth  being,  however,  that  in  such  a  caae  the 
ftortion  of  the  hearth  which  is  within  the  fender  gets  nearly  all 
the  downward  rays,  and  the  carjiet  almost  none — as  a  candle 
held  before  a  looking-ghuBS  at  a  moderate  distance  diffuses  itA 
heat  pretty  uniformly  over  the  whole,  but  if  moved  close  to  one 
part  of  the  glass  it  overheats,  and  probably  cracks  that  part^ 
leaving  the  reat  unatfectecL  A  low  tire  on  a  heated  hearth  is  to 
the  general  floor  or  csirjjet  of  a  room  nearly  what  the  sun,  at  the 
moment  of  rising  or  setting,  is  to  the  surface  of  a  field*  The  rays 
are  nearly  all  shooting  upwanls  from  the  surface,  and  the  few 
which  approach  it  slant  obliquely  along,  or  nearly  jmi^allel  to, 
the  surface,  without  touching,  and  therefore  without  warming  it. 
The  annexed  diagram  servei  to  elucidate  these  facta,  c,  repre- 
sents the  fire-place  or  centre  of 
radiation,  with  rays  diverging 
from  it  into  all  free  space  around; 
a  Of  the  wall  in  which  the  grafe 
is  set^  and  which  can  receive  none 
of  the  direct  rays, — as  Is  nearly 
true  of  the  floor  also  if  the  fire  be 
on  the  hearth;  a  A,  the  ceiling;  hd, 
the  wall  opjxisite  the  fire;  c  rf,  the 
floor,  with  the  fire  on  or  close  to 
the  hearth-  If  thei'e  were  no  floor  at 
all,  these  rays  would  shoot  as  abun- 
dantly down  to  the  bottom  and 
walls  of  the  room  below,  as  to  the 
ceiling  and  walls  of  the  room  above ; 
bnt  uie  heaHh-stone  of  the  floor 
e  d,  first  intercepts  all  the  inferior 
rays,  and  then  radiates  them  up  to 
the  ceiling,  leaving  the  floor  unsupplied  unless  by  seconaary 
radiation  from  the  ceiling  and  walla,  ^^i,  i-epresentii  a  floor  at  a 
inixlerate  distance  below  the  fire.  It  is  seen,  by  where  the  ray- 
lines  intersect  this  floor,  that  mucli  of  the  heat  of  the  fire  must 
spread  over  it,  and  chiefly  between  the  middle  uf  the  room  and 
the  grate  where  the  rug  is,  and  where  the  feet  of  the  persons 
formmg  the  fireside  circle  are  pUeed. 

Btriking  proof  of  the  facts  here  set  forth  is  obtained  by  laying 
thermometers  on  the  floors  of  a  nxmi  with  a  low  fire,  and  of  a 
room  with  a  fire,  as  ustud  of  old,  at  a  height  of  aboot  15  or  16 
inches  above  the  he^irth.  An  experiment  tried  in  two  such 
rornua,  in  both  of  which  thermometers  on  the  pianofortes,  4  feet 
above  the  floor;  stood  at  62**,  showed  the  carpet,  not  far  from 
the  hearth,  to  be  at  5^  with  tlie  low,  and  at  73**  with  the  high 
fire. 

As  would  be  anticipated  by  a  person  understanding  the  subject 
aright,  low  fires  make  cold  feet  very  common,  unless  to  those 
who  sit  near  the  fire  with  their  feet  on  the  fender;  but  deceived 
by  their  fallacious  rea-noning,  the  advocates  are  disp^^sed  to  blame 
the  stato  of  their  health  or  the  weather  as  the  cause,  and  they 
rejoice  at  having  the  low  fire,  which  can  quickly  warm  their 
foet  when  placed  near  it.  A  company  of  such  persons  seen 
sitting  close  around  their  fire  with  tnnnkfulnesa  for  its  warmth 
near  their  feet,  might  suggest  the  ctse  of  a  party  of  good-natured 
people  dupetl  out  of  their  propert)^  by  a  swindler,  and  after- 
wards grat*?fully  accepting  as  charity  from  him  a  pai*t  of  their 
own  property. 

Many  nersrin.«i  have  been  prevented  from  detecting  the  tmths 
connected  with  low  fires  by  the  ffict,  that  where  the  chimney 
breast  or  opening  is  also  made  low,  the  mass  or  stratmn  of  oom- 
paratively  atagtiant  warm  air  in  the  room  is  deeper  or  desoendfl 
lower  than  where  the  chimney  opening  is  high,  and  the  room 
thus  arranged  may  be,  except  near  the  9i>or,  warmer  than 
liefore.  But  advantage  from  this  arrangement  is  often  misse<j 
by  the  chimney  throat  being  left  too  wide,  causing  strong  cold 
draughts  below,  and  where  there  are  many  persons  in  the  room, 
the  iiossibl©  good  is  more  than  coimterbalanced  by  the  ventila- 
tion above  being  rendered  in  proportiiin  more  faulty.  In  the 
iiew  smokeless  grate,  there  is  the  advanUige  of  a  low  chimney 
opening,  although  with  a  high  fire,  and  yet  the  ventilation  is 
maintained  perfect  for  any  amount  of  cnjwd  by  the  ventiiating 
valve,  placea  near  the  ceiling  of  the  room. 
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It  may  be  obaerved  here,  that  the  Binoke-conHiiiiiiBg  grate 
exhibiteji  iQ  the  Hall  of  the  Society  of  Arts,  ia  of  amall  size, 
titled  for  a  room  of  moderate  dimensioiiH,  and  was  ori^^ioally 
■  intended  to  be  plju^ed  for  iua|T«!ction  oe  the  table,  merely  to  show 
the  principle,  but  the  Secretary,  judging  that  it  vrotdd  be  moi^ 
intereiting  if  seen  in  action,  desired  it,  although  ao  dispropor- 
Uonate,  to  be  tixed  for  the  time  in  the  fire-plaee  of  tbe  large 
liall.  That  grate  was  conatructed  by  Masat«»  Bailej,  of  Holbii-n, 
but  tlio  deviser  liopea,  aa  the  whole  arrdngement  is  &*>  simple, 
that  intelligent  man&ctnrers  everywhere  will  be  able  tij  make  it 
perfectly.  He  deema  himaelf  boimd  to  pwbliah  ^on,  any  further 
matnietion  with  regard  to  it,  which  further  and  more  varied 
experience  may  suggeat 


ON   AECHITECTURE   AS   BEPEESKNTED  IN 

PICTURES. 

By  Hksry  Tw  17*1  no. 

[Paper  read  at  the  Royal  InHitute  of  Britkh  Architects,  June  I2th.] 

PiCTUBES  exhibit,  in  a  convenient  manner  for  stwrJy,  the 
4ifFeirent  styles  of  architeeture  in  direct  connection  with  ditferent 
kinds  of  acenerj'.  As  we  are  thus  enabled  to  appreciate  tlie 
I'etatioii  of  architectural  buildiuga  to  the  climate  aud  character  of 
different  countries,  we  have  gi-eat  facility  in  selecting  those  styles 
or  ordeiTs  of  Rrehitecture  which  are  beat  adapted  to  the  scenery, 
f«  well  as  the  climate  and  conditions  of  our  own  country.  More- 
over the  architecture  which  adonaa  pictures  is  exempt  from  those 
trKQunela  which  conaiderationa  of  economy  and  site,  and  other 
hindrancea,  impose  on  the  work  of  the  architect;  and  it  therefore 
poeaessea  every  facility  and  advantage  for  realising  the  kind  of 
edifice  which,  in  the  mind  of  the  artist,  appears  most  conaiatent 
and  becoming. 

As  the  kind  of  embellishment  which  architecture  fluppliea  for 
hiatorical  pictures  was  more  reaortetl  to  formerly,  than  at  the 
present  time,  it  ia  by  considering  the  old  masters  that  iutereeting 
facta  may  be  chiefly  ehcited.  One  of  the  niO!^t  striking  pfiinta  in 
connection  with  tliis  subject  is,  that  architecture  seems  to  have 
been  generally  treated  by  them  us  a  somewhat  conventional  orna- 
ment, adapted  to  the  effect  of  the  picture,  but  without  reference 
either  to  the  country,  or  to  the  period  of  the  event  represented. 
The  style  of  architecture  moat  usually  selected  waa  the  classic, 
which  is  fre^iuently  brought  into  connection  with  events  tfUcen 
from  the  Scriptures,  and  which  therefore  occurred  cliieily  in 
Judea.  But  notwithstanding  the  impropriety  of  introducing  tlie 
daasic  atyle  of  architecture  into  subjects  which  are  entirely 
Eastern,  the  association  of  the  simpleroniemof  auch  architecture 
with  scriptural  subjects  doea  not  strike  ao  offensively  as  might  be 
expected,  a  proof,  it  may  be  considered,  that  this  style  is  remark- 
able for  its  gnjat  purity,  and  for  its  auitableneaa  for  all  dignified 
or  elevatetl  subjects.  It  would  be  difficult  to  believe  that  the 
Saracenic,  the  Renaisaance,  or  any  other  elaborate  atyle  of  archi- 
tecture, eould  l>y  any  contrivance  be  made  to  associate  with 
events  ao  solemn,  and  at  the  same  time  so  decidedly  local^  as 
those  which  are  borrowed  from  Scripture. 

Rafaelle  waa  one  of  the  Italian  masters  who  liad  moat  recoAu^se 
to  architecture  for  the  embellishment  of  liis  picUires;  and 
although  he  did  not  alwaya  avoid  the  inconsistencies  and 
anachronisms  which  contemporary  artists  were  apt  to  commit, 
he  showed  an  attention  to  circumstantial  fiicts  and  particulars 
which  very  few  equalled.  One  of  the  earliest  and  most  beautiful 
of  his  works,  known  as  "The  Marriage  of  the  Virgin  Mary,**  now 
in  the  gallery  of  MUan,  h  adorned  by  an  elegant  building  of  six- 
teen aides  with  Ionic  columns,  probably  intended  for  a  synagogue, 
but  not  having  anything  Kastei-n  in  its  style.  Its  appearance  has 
however  nothing  offensive,  but  affonla  a  pleasing  accessory  to 
this  beautiful  subject  In  his  painting  of  "Paul  and  Bamabos  at 
Lyatra,'*  this  great  artist  has  shown  tlie  same  attention  to  cir- 
cumstantial detaUs,  and  with  the  happiest  results;  for  amongst 
the  statues  which  decorate  noble  edifices,  the  statue  of  Mercury 
appears  conspicuous,  reminding  the  observer,  at  once,  that  the 
inhabitants  bi-lieved  St.  Paul  himself  to  be  that  Crod;  and  that 
they  were  about  to  offer  sacrifice  to  him  as  suchi  it  ia  plain  how 
much  the  historical  account  is  elucidated  by  such  particulars. 
**St.  Paul  preaching  at  the  Areopa^s  at  Athens,^  likewise 
affords  a  successful  proof  how  much  Rafaelle  enhance<l  the 
beauty  of  his  historical  pictures  by  means  of  tasteful  architectural 
buildings,  of  which  the  da^c  orders,  clearly  detined^  are  per- 


fectly and  appropriately  characteristic.  In  another  picture  (of 
which  the  cartoon  is  at  "Hampton  Court)  representing  St,  Pet^ 
and  St.  John  healing  the  lame  man  at  the  gate  of  the  temple 
which  was  called  *' beautiful,^  he  has  introduced  a  tiiunbcr  of 
spiral  colunms,  ricldy  and  elaborately  decorated,  by  which  ineani 
he  has  marked  impressively  the  characteristic  spl    ^  f  tbe 

porch.     But  in  this  insttuice  his  attention  to  partj  -  not 

appear  to  have  been  equally  successful,  for  tne  etiecz  is  nanrtri- 
cious,  and  detracts  from  the  solenmity  of  the  subject.  A  sampler 
style  *af  architecture,  though  perhaps  less  truthful,  might  hav« 
been  better  suited  to  the  dignity  of  tlie  composition. 

Neither  ilichael  Angt4o  nor  Leonanio  da  Vinci,  although  the 
first  wa'*  an  architect,  and  the  second  an  engineer,  seems  to  have 
resorted  much  to  architecture  for  the  embellishmeut  of  their 
pictures.  Nor  did  Correggio,  who  at  Parma  contributed  so  naoeh 
by  his  frescoes  to  embellish  the  Duomo,  aviul  himself  of  Uw 
beauties  of  architecture  to  enrich  his  most  gracefiU  subjects.  The 
Venetiiiu  school  of  painting,  however,  borrowed  a  great  dfitti 
from  the  sister  art;  and  in  this  we  may  probably  mjo-k  thd 
influence  of  the  architectm'al  magnificence  of  the  city. 

Gentile  BeMini  waa  one  of  the  earliest  masters  wh"  1 

architectural  subjects;  and  during  his  resilience  at  Con>' 
he  executed  a  ki'ge,  and^  at  the  same  time,  elaborate  auil  hi^tiiy 
finbhed  picture  of  the  church  of  Santa  Sophia,  M^hich  is  now  in 
tlie  gaDery  of  Mihm. 

Another  jiieture  of  the  Venetian  school,  very  ramarkable  for 
if^  architectural  interest,  represents  wliat  was  termed  the 
*' Miracle  uf  the  Ring,"  so  fiunous  in  the  Venetian  annals.  II 
was  paintetl  l>y  Paris  Bordone,  and  the  background  rej 
the  beautilul  and  highly  decorative  architectme  of  the 
Ducale  almost  as  it  now  stands.  But  the  artist  of  this 
who  gave  the  greatest  importimce  to  architectural  omameiil 
hia  pictures  was  Paul  Veronese.  By  the  introduction  of  are 
tectund  monuments  on  a  large  scale  he  imparted  great  boatti 
and  originality  to  his  pJcturesL  He  often  gave  perspective  d^ 
and  greatness  to  his  compositions  by  representing  tbeae  ef 
at  various  diatant^s.  Further,  by  placing  them  on  the  ! 
diversified  situations  he  added  in  a  remarkable  degree  to 
pictui-eaqneness.  These  architectural  arrangements  afforded 
the  means  of  diversifying  the  positions  and  attitudes  of  hiil 
figures,  which  he  represented  alternately  ascending  flights  gf 
steps,  leaning  over  elevated  balconies,  or  climbing  up  buildings, 
in  order  t^  overlook  the  principal  scene  of  action. 

The  Dutch  and  Flemish,  as  well  as  the  Frendi  painters,  usuaUv 
showed  the  same  <iiaregard  for  a  style  of  arclutecture  in  aeoora* 
ance  with  Eastei-n  subjects,  as  did  the  Italians.  For  inst 
Rubena,  notwithstiinding  hia  extensive  information,  and  ; 
position  in  society,  introduced  the  Doric  order  of  archite 
connection  wdth  **  The  Murder  of  the  Innocents.**  Nic 
Poussin,  who  largely  availed  himself  of  the  advantages  i 
by  architectm-e,  introduced  columns,  apparentlv  of  the  Corinthiiin 
or  louic  orders,  in  paintings  of  Da^dd  ana  Goliath,  "Tba 
Murder  of  the  Innocents"  by  Le  Bnm,  now  in  the  gallery  at 
Dulwich,  is  likewise  enriched  by  edifices  of  Roiuan  structure, 
having  columns  of  the  Corinthian  order.  We  might  hav* 
expected  rather  more  antiquarian  knowledge  or  attention  to  factS| 
from  80  eminent  and  oumparatively  modem  an  artist. 

But  it  is  especially  as  an  embellishment  to  the  landscape  that 
architecture  attains'the  highest  value,  and  often  ennobles  scenes 
which  without  such  ornaments  would  aijpear  tame  or  trivjiL 

Among  the  landscape  painters^  Claude  de  Lorraine  avwlsd 
himself  most  eflectually  of  the  i-esouroea  which  architectural 
subjects  afford;  and  by  the  fretpient  introducti*ni  rif  ti  mples, 
arcades,  palaces,  and  other  buildings,  into  his  <>  he 

imparted  to  them  an  elegance,  and  an  air  of  claBsii-  vhich 

it  would  perhaps  have  been  impossible  to  attain  withnfUt  the 
elevating  mfiuence  of  this  class  of  accesaories. 

The  two  Poussins  were  especixdly  fond  of  that  kind  of  embellish- 
mi-nt  wliich  is  furnished  by  ardiiteeture;  and  Gaspar  Ponsnn^ 
wlio  vfiis  esaentially  a  landscape  painter,  added  by  such  mesAS 
greatly  to  the  interest  and  charucter  of  hia  landsfcapes.  For 
instance,  he  marked  the  strength  of  any  lofty  situation  by  ^ 
and  fortifications;  the  particuL.r  aptitude  of  any  siti?  for  ' 
inhabited  by  a  large  and  populous  city;  and  the  lonelines 
retired  spot  by  tombs,  obeUsks,  and  mausoleums.  He 
stamped  more  impressively  the  local  character  of  each  aubj^ 

The  Dutch  landscape  painters,  as  Poel  em  burgh,  Bergheq 
Loutherburgh,  introauced  buddings  and  monuments  chie 
ruins,  In  wliich  forlorn,  but  yenenkbile  condition,  thoso 
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enhjuioed  their  small  pictnren.  But  there  is  a  daas  of  artists,  who 
instefui  of  making  architectural  buLldingB  eerve  as  an  ornament 
lo  their  ljin»iacaf>es»  complHtely  spoilt  their  compositions  by  great 
abiid6  of  the  resouroea  which  it  affords.  Amongst  these  inay  be 
mentioned,  Marco  Ricci,  Lin^clbach,  and  sometimes  Pannini. 
They  amiletl  themaelves  of  their  sojourn  in  Rome  to  copy  the 
numemxw  monuments  of  various  pericwli*  which  there  abound. 
Thi«  they  diii,  howevert  witliout  ttiste  and  discernments  and  in 
their  pictures  they  introduced  promiscuously*  and  in  the  gre^te^t 
confusion,  monuments  of  diiferent  j>erioiis,  of  different  styles  of 
architecture,  ijodeed  of  the  most  opposite  character,  ^iccimiulatiug 
incotigrnoua  elements  with  a  confuH«*d  profusion  of  which 
ae  itself  does  not  afibrd  an  example.  In  some  instances  they 
deroil  ihia  heterogeneous  assemldage  more  ludricrous  by 
intermingling  tigxu'es  of  different  liatea  and  costumes  with  the 
ruimi. 

Moilem  landscape  painters  have  devoted  themseh^es  more  ex- 
damviely  to  nature  herKelf»  and  have  availed  themselves  generally 
in  a  iesa  degree  of  aucb  me^ins  of  embeUiahment  jis  arcliitectnml 
tnxildingB  afford.  However,  the  Fi-encli  marine  artist  of  tlie  last 
itiiry,  Joseph  Veraet,  intnxluccil  architectural  buildings^ 
sallv  lighthouses,  bndgea,  iuid  ru|ueducts,  with  great 
and  effect;  and  his  English  ct>ntemj>orary,  Wilson,  realised 
jnding  advant:Lges  by  the  ruins  of  such  monuments.  I 
not  remark  that  the  late  Turner,  when  not  l«d  by  the 
inations  of  colour  to  neglect  the  reacmroea  of  ornamental  form, 
trailed  himself  nnxst  advantageotisly  of  the  decorative  beauty  r»f 
architecture  in  hi.^  Inud^capes,  as  may  be  seen  by  the  ii^race  and 
elegance  which  his  picture  representing  *'The  BuQding  of 
OirthAjs^e"  derives  from  it^  architectural  monnments.  We  are 
aw^-  *^  -*  John  Martin  so  cftmpletely  C(»raiuanded  the  resourcej^ 
of  ire  thrit  he  thereljy  imfxirttHl  a  chamcter  of  combine<i 

,1   v.jtfipjs  t>t>  his  compositions.      In  some  of  his 
Hiirni'ise  the  «»li«erver  by  their  extent,  their 
.   and  the  originality  of  t!i«  buildings.     In 
Dti:  •*  The  feaat  of  Belahazzar,"  it  is  the  m.ijrnitude  of 

til  iiid  iktlior  aliftces,  which  causes  our  ad  mi  iiitioii.     In 

tl:  of  arcliitecture  has  been  a^iopted^  which 

ti>  I  i    ideal,  at  least  carries  the  mind  at  once  to 

th<c  time  itiid  tLe  place  of  the  event  recortled,  an  attempt 
which  had  nnt  been  made  by  the  landscape  painters  of  olden 
times:  u  although  till  Inteiy  rpdte  new  in  this  brttnch 

wf  art,  •  ried  out  with  the  niosi  c^>mplete  success, 

T      '  f  the  iliscussion  which  ensued,  Mr.  Donald9C»n 

*M  i  that  the  painters  who  ha*!  intixMluceil  archi- 

-  Kjj"  Lrt  into  their  pictm'es  might  be  divide<l  intf>  two 
the  first  wert.*  real  painU^rs  of  builtlimcrs,  such  as 
'  -Tjd  Panini;  the  other;^,  as  l^itf:icle»  treated  architecture 
!"  li;^dit  nf  an  accessory,  nnd  U*  give  contnvst,  by  the 
le  structural  ma^nses,  to  the  violent  action  and  bustle 
or  the  tigui-es.  The  Vencthin  School  atfonled  gi>od  examples  of 
the  s<  iifl  !?iss.  It  was  obvious  that  though  TJaffaele  had 
*T  .tand  discretion  in  such  accessories,  he  hail 

e'l,  iiLTruities,  lus  in  rijpreseu  ting  strictly  Roman 

art^biieciiux^  in  bLidfiiugs  forming  tin*  background  of  the  cart^oon 
«f  St,   PauI  preaching  at  Athens.     The  intrwiiiction  of  archi- 
tectural subjects  into  picture'^  might  natui^ally  have  t^dcHU  pkee 
in  a  eity  like  Home,  ab<3unding  m  aucient  remauis,  which  would 
i>Ti    the    imagination    of    tlie    great   men   compt>»ing   the 
herhoo*!  of  practitioners  in  art  which  existail  there  m  the 
itury.     Michael  Angelo  w;is  an  architect  by  accident 
iTid  sculptnrt^  were  more  especially  his  forte, — and  his 
^<f\  3Ii*.  Donahlson  would  adduce  as  a  re^ison  why 
i      Lrreed  with  Mr  Ru-skin  as  to  painter-architects 
the  palm  of  exccllemre;    Pnlladio,  tNinmichelp, 
i,   on   the  einiti-jiry,  were  highly  succt^s^ifnl  as 
_.    it  play  of  contra-sts  was  exhibited  in  their  works 
were   not  piinters.      The   Bciiutifid   Gate  of   the 
ATj  In  one  ot  tlie  ciirtoons,  might  f»erhaps  have  been 
'  <*^Ti  with  c^ilumns  of  Egyj»tian  character;  but  it 
d  that  liaffjiele  was  himself  ignorant  of  the  real 
«fc^i"ci hi  lecture  of  the  place  which  he  ha«l  undertaken  to  represent. 
Cn?%iidc^  on  the  cjjntniry,  introduc*ed  subjects  taken  from  Italian 
'^^ins:  fiu^y  grouped,  and  with  great  pmnriety,  into  his  land- 
^■^J>ea,and  his  example  had  been  foil  owed  V»y  our  couutry7Tian 
ipurnor^  who^  by  desiring  t*^  have  one  of  his  pictures   hitng 
™?tw^?*»n  two  by  Claude,  iu  the  National  Gallen*,  had  evi<leutly 
esUmate  on  which  he  set  his  own  painting;  and  yet 
retaeaibeTed  that  Turner  hud  accomplished  no  more 
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than  Claude  had  between  200  and  300  years  pi'eviously,  without 
any  predece^or  to  instruct  him,  from  wtoae  productions  he  could 
obtmn  hints,  and  learn  to  avoid  errors.  To  Claude,  innate  tast^e 
and  the  atudv  of  nature  had  alone  been  assistants.  The  value  to 
a  painter  of  having  seen  and  studied  the  ancient  remains  in  Italy 
might  be  seen  in  the  productions  of  Wilson  the  landscape  painter. 
The  training  necessary  to  render  an  artist  a  good  scene  paittter, 
in  respect  totreatingarchit^ctuml  subjects  with  strict  correctness, 
had  pr»Mluceil  good  fandscape  painters  in  the  persons  of  Staiifield 
and  Ri^berts.  The  views  of  Daniell  on  the  walls  affor«led  a  great 
lesson  in  the  happy  manner  in  whidi  Indian  architecture  was 
c<:>mpr>sed  and  grouped  to  harmonise  in  all  respects  with  nature — > 
the  deep  sha^ly  vemndahs  and  colounailes,  surrounded  by  groves, 
an<l  enlivene*]  by  cool  fountains  nnd  glittering  minaretSi  vieing, 
as  it  were,  with  the  beauty  of  the  Eastern  climate. 


THE  GENERAL  BOARD  OF  HEALTH. 

Letter  to  Visculint  Palmerston,  in  reply  to  the  Rei*ort  of  th4 
Gtmeral  Bmrd  of  Heatlh^  on  th^  Administration  of  the  Puhiic 
Health  Jet,  and  the  A'aisancen  Ret^imnt  aiid  Diseaeen  Preven- 
lion  Act ^  from  184^  to  185-i 

Mr  lj<>Rr> — 'The  m^'mbera  of  the  General  Board  of  Health  have 
lakdy  publi.shed  a  Report  of  the  mmmer  in  which  they  have 
administered  the  powers  conferred  upon  them  by  the  Public 
He^dth  Act,  and  the  Nuisances  Removal  and  Disea^^es  Prevention 
Act;  and  they  have  pointedly  alluded  to  some  of  the  scientific 
principles  and  administrative  measures  they  have  endeavoured 
to  intiHxluce.  AH  the  beat  qmdified  Englisli  engineers  are,  my 
loi-d,  decideiily  opposed  to  the  application  of  the  principles  and 
the  measures  in  question;  because,  from  long  study  and  practical 
experience,  they  iind  the  former  to  be  in  coiitradiclion  with  the 
ficts  observed  by  the  most  eminent  author i ties,  and  the  hitter 
they  hold  to  be  of  an  unconstitutional  tendency.  In  cotomou 
with  the  rest  of  the  public  they  hiwl,  however,  hoj»ed  tluit  the 
present  8es.siou  w^:>uld  nf>t  have  been  allowed  to  pass  over  with- 
out  ft  full  and  delibenvte  investigation  inttt  the  conduct  of  the 
new  and  as  yet  im^espitnsible  branch  of  public  administration 
created  for  the  express  purpot^e  of  cjirrying  the  al»oveH'ited  Act« 
into  effect,  and  ha<i,  therefore,  ix*frained  from  ticking  any  decisive 
steps  to  record  their  opinions*  But  as  the  Session  has  ailvanced 
to  a  late  fieriod,  and  it  is  not  ]K»^5?iV»le  now  to  procure  the  inves- 
tigation of  a  subject  so  comidicated,  and  so  important,  in  time 
to  enable  the  legislature  to  act  effectually  upon  the  results  of 
the  propt>sed  inquiry,  it  is  to  be  feared  thnt  the  only  course  which 
mfiy  he  adopted  may  simply  be  to  renew  the  existing  powers  of 
tlif*  existing  (nnienil  Boarti  of  He-dth.  Entei-taining  in  common 
with  my  bn->ther  engineers  the  opinions  above  stilted,  I  have 
considered  it  to  be  my  duty  to  address  to  your  lordship  a  few 
remarks  on  what  appeared  to  us  to  be  the  mistaken  oplntons, 
and  questionable  contluct  of  the  acting  members  of  the  General 
Board  of  Health,  with  the  hop*}  that  your  lonlship  would  ax^lopt, 
before  it  is  too  late,  such  measures  as  should  enable  you  to  ftTrm 
more  correct  opinions  on  the  subject  than  can  be  arrived  at  by 
followinfT  exclusively  the  inspiration  of  the  advocates  or  tlie 
opwnents  of  any  absolute  system. 

In  presenting  these  remarks  to  your  loi-dship,  I  would 
expressly  stiite  that  it  is  my  intention  to  confine  them  to 
menaureij,  and  to  avoid  as  far  oa  poasible  allusion  to  men.  It  is^ 
indeed,  with  pain,  that  I  feel  m}'Self  obliged  to  differ  in  opinion 
from  the  Earl  of  Shaftesbury,  even  upon  matters  of  abstract 
science,  ^n  high  is  my  estimation  of  the  consclentioua  integrity 
with  which  he  Ii'is  adoptixl  his  conclusions,  and  of  the  pure  and 
noble  motives  wliich  intluee  liim  to  accept  the  responsibility  of 
the  proceetliu!?^  he  hns  lately  been  connected  with.  When  the 
piuVilic  welfare  is  at  stake  such  considerations  of  private  deliCfvcy 
must,  however,  l>e  waived;  and  I  am  sure  that  Lrtini  Shaftesbvu'V 
himself  will  be  the  first  to  call  ft^r  the  inqm'ry  I  augge^st,  when 
he  discovers  that  the  rqjinions  rf  the  persons  who  have  hitherto 
guided  his  i>fficial  comluct  in  the  administration  of  the  Public 
Health  Act,  are  entirely  diiferent  trnm  those  of  parties  more 
Ci»mpetent  to  judge  than  they  can  possildy  be,  an<l  whose  exjieri- 
ence  has  c*>nvinced  them  that  tlie  opi^MLfnents  of  the  technical 
details  enforced  by  the  Gcjienil  Board  of  Health  have  been 
justilied  in  their  (Xtnclusions  by  the  practical  results  already 
obtaiiied. 

The  principal  reason  cited  by  the  General  Board  of  Health  as 
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aa  attempted  explamatioii  of  tlie  course  it  Ima  pursued,  and  aa  an 
argument  for  the  n©ce«aity  of  a  pi\>lon^tioQ  of  ita  powers,  is  to 
lj»e  found  in  tbe  asjB^rtion,  that  the  ravage«i  of  the  i\jiiatic  cholera 
have  been  tuaterially  attouuawd  by  the  meaaurea  it  has  iiitrixluce<l. 
This  is  acartjely  so,  for  uoforttmately  it  would  appear  that  the 
circami^tances  under  which  this  fell  disease  operate^  and  the 
means  of  ai  resting  lU  courae,  are  ha  little  known  now  aa  they 
ware  when  it  lii^st  appeared  amongHt  ns,  Tlie  cause^^  to  which 
it  baa  been  the  tiiduou  of  late  to  attribute  the  development  of  the 
Boourge,  had  Ijoen  in  operation  fojm  the  earliest  perioih*  of  oiir 
hiatory  to  1831,  withuot  producing  the  giiiue  retsulta  they  are 
now  said  infallibly  U»  i>cc3iiik»D.  The  CJullege  of  Physicians  and 
the  Geuenil  Boiird  of  Health  entertain  views  upon  %]w  diffusion 
of  Cholera  whbh  ai'e  ertseutially  different,  for  the  latter  peraist  iu 
calling  it  an  epidemic,  whilst  the  former  assert  that  human  inter- 
course  (i.^.  ctjuitagiou)  hiis  nmoh  to  do  w*ith  ita  ditl'uaiou.  The 
General  Board  (if  Ilealtli  prophecy  a  return  of  the  disease  thia 
year — ^the  CoOege  of  Fhyaieiana  show  that  nothing  is  known  t»f  a 
nature  to  warrant  any  a  priori  reaaomng  upon  the  aubject.  Aa 
it  is,  however,  ascertiiined  that  ^tJar  i *  a  great  predi^fposer  to  liw 
di^ea*e,  we  may  fiiirly  question  the  |>olicy  of  the  General  Boai**! 
of  Health  in  thus  maUitainujg  in  the  public  mind  a  constant  and 
it^urioua  state  of  alarm.  With  reapeet  U>  the  nsmedial  measureti 
it  suggests,  they  are  precisely  the  same  as  were  recommended  iu 
183^,  and  have  beeu  earned  int^J  etfect  by  private  jieraone,  often 
at  the  riek  of  health  and  life,  withuat  any  attempt  to  exaggemte 
the  importimoe  of  their  sacriHoe.  The  General  Board  of  Health 
\iiks  not  discovered  one  new  fact  oonueeteii  with  thia  luiacoount- 
able  viaitatioB,  nor  has  it  pit^poaed  any  one  ]>ractical  measure 
for  it»  alleviation*  Va^oie  declamatious  upun  the  advantage^}  of 
cleanlineasi,  and  the  necessity  for  drainage,  can  hardly  be  consiaerad 
merits  in  the  country  in  which  it  is  proverbially  held  that  **  Clean- 
lineaia  is  next  to  Godlineas/' 

The  objects  for  which  the  General  Board  of  Health  wna 
established  were  avowedly  to  advance  the  execution  of  every 
deseription  of  sanitary  works,  but  the  llep*  a*t  shows  that  not 
itidy  have  many  colhiteral  investigations  been  allowed  to  divert 
it0  attention  from  ita  immediate  duties,  but  that  where  it  has 
operated,  its  proceeding  have  been  arbitrary  and  obstructive. 
Tile  subjtKTts  of  Quarantine,  of  Intennenta,  of  Water  Supply,  &c., 
hiive  iu  their  turns,  c:>ccupied  the  time,  attention,  and  energy  of 
the  Board,  although  irrelevant  to  tlie  duties  for  which  they  hail 
been  appointed. 

What  has  been  smd  with  respect  to  the  uncertainty  over- 
nliadowing  tiie  origin  and  progress  of  the  Cholera  should  make 
us  pause  betbre  we  mlmit  the  full  extent  of  the  value  of  the 
report  on  Quarantine;  and  indeed,  notwithstanding  the  trans- 
lation of  this  document  into  foreign  Umguages,  and  its  liberal 
dLstribntion^  duubtletkily  at  om*  expense,  it  is  curious  U}  observe 
tluit  no  foi"eign  government  has  adopted  the  rec-om  me  Halations 
I  if  that  n^port  It  is  ainguhir,  too,  that  the  Belgian  Govem- 
met  should  have  lately  issued  a  decree  by  which  the  sewenige 
of  the  towns  of  that  kingdom  is  to  be  dealt  with  upon  principles 
di;wuetrically  opposed  U>  thoae  recommended  by  Mr,  F.  O*  Ward, 
whom  we  may  supjiose  to  have  been  the  authorlaed  representative 
*>f  the  Genci'al  Board  of  Health,  at  the  Sanitary  Congress,  lately 
held  in  Binissels.  Evidently  foi'eign  autlioritiea  pay  but  little 
fittentiou  to  our  asserted  new  lights  in  matters  of  Engineering, 
or  Sanitary,  science. 

But  ih*"  most  startling  fact  in  the  report  of  the  General 
Board  of  Health  is  that  is  should  dwell  with  somewhat  of  s^ttis- 
factiou  up4ju  ita  ixmduct  in  the  ciiae  of  the  Meti-oiJolitan  Inter- 
menitt  Act,  a  more  striking  failure  than  which  could  not  i>osaibly 
be  imagined.  Many  conscientious  and  able  peraons  are  dispoeed 
to  question  the  propriety  of  state  intervention  in  these  details  of 
ilomestic  and  private  interest  Even  on  the  Continent^  from 
whence  the  Genenil  Boai'd  of  Health 'drew  ita  examples,  the 
arrangemeutg  for  the  disposal  of  the  remains  of  departed  mortality 
are  left  to  the  care  oi  municii>alitie3.  In  no  case  does  the 
( !entrfU  Ckivemment  intervene*  If  tlie  State  once  undertakes  to 
ilispose  of  the  bodies  of  the  deiMl,  tliere  seems  to  be  no  reason 
why  it  should  not  idso  provide  for  the  bodies  of  the  living. 
FiMjd  should,  on  snch  principles  be  no  more  a  subject  of  com- 
mercial speculation  and  protit  tlian  interments,  and  in  the 
logical  apiilication  of  those  doctrines  society  would  become  a 
general  **Phalanst0i'©"  But  if  tl*e  abstract  question  be  passed 
over,  the  fact  will  still  remain  that  the,  by  them  regretted, 
Metroptditan  lnt*;nnent  Act  was  a  complete  failure. 

A  short  history  of  this  remarkable  tramaaction,  aa  it  appears 


to  the  world,  is  as  follows: — Tlte  scheme  for  the  IkCetropolitius 
Interments  had  become  law  in  spite  of  the  opposition  of  the 
cemetery  companies,  and,  aa  might  have  been  expectefl,  tb«8e 
latter  declined  treating  by  agreement  with  the  Oeneml  B«xiJti  of 
Health  when  it  became  necessary  to  obtain  posseanion  of  ihcir 
grounds.  The  Board,  after  uael^^y  negociating  and  intriguing 
with  some  of  the  companies,  was  therefore  compelled  t**  p>i? 
notice,  uniler  the  provisions  of  tlie  Metropolitan  1 1  Act, 

of  their   intention   Ui  take   by   compulsion   the  i    (or 

Westminster),  and  the  Nunhead  Cemeteriea.  in  ifutn  tbeae 
cases,  the  respective  parties  procee<ied  to  detennine  the  value  by 
reference,  and  on  receiving  the  award  of  Mr,  Peact»ck,  the 
eminent  barrister,  the  General  Board  of  Health  desired  to 
abandon  the  purchase,  offering  to  pay  all  the  heavy  »  »'-mu^<, 
incurred.  Tlus  olfer  was  refused  by  the  Westminater  < 
aud  it  held  the  General  Board  U^  the  terms  of  the  av\,-.  -.  .  .- 
tlie  Nunhead  Company  let  the  Board  off  its  bargain,  on  the  pig- 
ment of  at  least  lin'yOL  The  price  |>aid  for  the  Westminster 
Cemetery  was  74,d2lL,  its  annual  maintenance  is  al-M»ut  4<K»U/^ 
and  it  may  fairly  be  considered  to  be  a  buithen  upon  the  nation 
of  tlie  moiat  useless  and  expensive  nature. 

So  gkring  indeed  was  the  failure  of  the  General  Board  of 
Hejdth  in  the  matter  of  the  Metropolitan  Interments,  tiiat 
Lord  John  RujiseH'a  guvex'niiient  was  forced  to  bring  in  a  bill  to 
remedy  the  mischief  it  hatl  pnuluced.  Yet  we  find  that  the 
Board  dtUl  cfists  a  look  of  alicction  on  ita  own  ab^^rtive  achetne, 
and  cites  its  laljoiirs  in  thii^  case  as  one  of  its  excuses  for  having 
neglected  its  legitimate  duties! 

Hardly  less  unaccountable  is  the  reference  to  the  inrp!--"  "♦  i 
the  ^'Nevf  Sources  of  Water  for  the  Metropolis,  and  r^ 
for  its  collection.^'  The  investigations  before  the  Comi..»v.^^^  v.: 
the  House  of  Commons,  1851  and  1H52,  must  have  enabled  any 
unprejudiced  person  to  discover  that  the  sources  proposed  by  the 
Officers  of  the  B<iard  could  not  yield  the  quioitity  of  water 
reqtdred,  and  that  the  cost  of  conveyiDjj  wbit  could  be  so  pro- 
cui-ed  must  be  immeasurably  in  excess  ol  the  estimates  preaenied. 
The  results  lately  obtained'  at  Sandgate  and  Rugby  urove  that 
these  ne'w  modes  of  collection  are  open  to  serious,  ii  not  fatal, 
objections;  whilst  the  reconjinentiations  of  the  Chemical  Com- 
mission, composed  of  Messrs.  Gi^hani,  Uoflnian,  and  Miller, 
show  that  the  waters  now  supphed  to  the  Metropolis,  so  lar 
fi^jm  being  objectionable,  are,  when  properly  filtered,  of  a  superior 
qiwdity.  Their  express  w^ords  are: — '*When  in  good  condition 
the  Thames  water  possesses  the  peculiar  and  agreeable  bright- 
ness of  chalk  waters,  arising  fiTim  abHenee  of  colour,  combined 
also  usually  with  go<3d  aeration,"  '^The  Thames  water  may  be 
described  to  be  in  circunistancea  not  unfavounible  to  purity  and 
coolness,  a  palatable  wateiv  l^he  anmuut  and  uttture  of  it*  miine 
eofutituent^if  probably  contribute  to  iUf  geaerttt  acceptabHittf  as  a 
hevera^eP  So  that  it  would  apj[>ear  fivim  the  only  impartial  inves- 
tigations which  have  been  made  in  the  matter,  that  the  etfect 
of  theatloplion  of  the  recommendiitions  W  the  GenenJ  Boai-d 
of  Health  in  thia  case  would  have  been  to  have  involved  the 
Metropcjlis  in  an  incalculable  outlay  without  any  resulting 
l>enefit. 

The  Genend  Board  brings  forward  no  valid  argumenta  in 
favour  of  its  own  water  theory,  for  the  asserted  savings  in  tea 
and  soap  from  the  use  of  soft  water  have  beeu  over  and  over 
agmu  ehowu  to  be  ridiculously  exaggerated.  But  having 
accused  all  former  professors  and  proie»sional  men  of  ignuranoe, 
it  w^as  of  course  necessary  for  the  Boiuxi  to  start  ^  r-v  *i  -  r  ^r.-v 
on  its  own  accf junt     Hence  the  &eheme  for  obtai ;  ^ 

by  means  of  undergn>und  drainage  from  gather ii-^  ^ ii^:^.  a 

scheme  which  may  have  the  merit  of  novelty,  but  which  experi* 
enoe  has  already  show*n  to  possess  nothing  else  to  recommend  it. 
For  at  Rugby,  and  Sandgate,  this  fikvourite  system  of  the  Board 
of  Health  nas  entiiely  failed  to  secure  either  a  good  or  a  copious 
supply*  It  iH  therefore  to  be  lioped  that  the  interesta  tw'  the 
Metropolis  wdl  not  be  again  riskeil  in  the  hamls  of  persons  so 
ra^h,  so  desirous  of  novelty,  so  inexperienced,  so  self  confident, 
and  so  self-laudatory. 

Notwithstanding,  however,  the  express  terms  of  the  rep*»rt 
of  the  Chemit!al  Commissioners,  the  General  Board  of  Healtli 
repeat  their  conclusion,  *Hhat  the  Thames  water  is  infeiior  as 
a  gnpply  for  domestic  uses  on  account  of  ita  excessive  hanl- 
nesa.  Tliis  miglit  arrive  fn>m  a  pre-Oiincei\'od  or  from  a  mi*- 
taken  view  of  the  philos^jphical  question  raised  by  tiieoiael^raa. 
But  when  the  Boiird  of  Health  publishes  in  1854,  tliat  ^the 
water  takun  by  the  Lambeth  Company  (torn  the  Thamoa,  oppo- 
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«ite  Hungerford  Market*^  is  impure  &c,,  it  aaaerts  what  ie  posi- 
tivelT  untrue^  what  anyliody  might  ascertain  to  be  incorrect, 
UDd  18  m&mfeHtlj  guilty  of  wilful  unfairness*  Kor  more  ihan  tim 
ftmrt  nof  ^ne  drop  of  water  has  been  pumped  hy  the  Lambeth  Com- 
panffrom  this  source. 

In  the  letter  which  yoar  lordahip  a<idresse<l  Ui  the  Metropo- 
litan Commissioners  of  Sewers,  when  you  forwarder  1  to  thetn 
the  cammnnication  yon  had  receivt?*!  from  Mr,  F.  O,  War«i^ 
your  lordship  eipre»Hed  youi'  coDciirreiice  in  the  viewa  enter- 
tained by  the  General  Bojird  of  Health,  on  the  Rubject*  of  com- 
bined back  drainage,  and  (the  8t>-called)  self  cleansing  pipe 
Bewers,  in  opprwiiion  ta  (the  eo-styled)  sewera  of  deposit.  It  was 
with  considerable  regret  that  memt>ers  of  the  engineering  pro- 
loo  obsenreii  that  your  lordahip  had  thus  appeared  to  have 
ded  a  physical  question  uiM>ri  whirh  tlie  pni€tical  and  theo- 
ctd  Boards  were  reBpectively  at  variance,  and  they  ha<l  hopetl 
tliAt  the  delay  which  has  tn-ken  place  in  the  constniction  of  a 
New  Bo»^  for  the  Metrr>politan  Sewers,  indicate<l  the  intention 
of  a  further  investigation  of  ao  im|iortant  a  subject  Such  a 
oonrae  onght  still  to  be  aciopted,  but  as  was  before  aoid,  it  la  to  be 
feare<i  that  the  session  is  too  far  mlvanced  for  any  efficient 
inquiry  before  a  select  committee  of  the  House,  I  would ^  how- 
ever, respectfully  pr»>test  agriinst  the  substitution  of  any  of  the 
nnsatisMctory  and  unconstitutional  mojles  of  invest! gatiftn  lately 
adopted.  Before  li()yal  ([Commissions,  witnesses  are  examined  in 
private,  are  not  necessarily  cross  exatnmed,  the  whole  of  the 
proceedings  are  not  publisheil,  and  it  too  often  happens  that 
only  such  evidence  m  Uiken  fm  hapjiens  to  suit  tliat  purpose  of 
tlie  lenders  of  the  movement  which  has  le<l  to  the  inquhy. 
TIm  great  amount  of  pmj>erty,  and  the  immense  number  of 
{Mracms  to  be  affecte<l  hy  the  conclusions  to  be  arrived  at, 
nfider  it  more  than  usually  essential  that  the  greritest  poftsible 
degree  of  attention  and  impartiality  shoidd  be  brt»ught  to  bear 
upon  the  investigations. 

My  lord,  the  greatest  errors  which  can  possibly  l>e  made  In 
Teasoning  upon  questions  of  engineering,  arise  from  the  accept- 
hXkce  of  verbal  formulae  for  admitteil  facts, — ^the  belief  that 
limited  laws  are  of  invariable  and  inflexible  application,  and 
that  a  name  is  a  veritable  jiersonitioation  of  a  thing.  It  appeArs 
to  mftny  able  persons  that  the  Board  of  Herdth  <fo0#  cnmniit  all 
these  errors.  It  calU  pipe  sewers  "self  cleansing/*  and  brick 
sewers  "sewers  of  dept^sit."  But  unless  the  former  are  well 
laid,  with  considerable  inclinations,  and  receive  an  abundant 
supply  of  water,  they  cannot  be  kept  dean:  in  no  case  what- 
ever can  the}'  act  to  cleanse  themselves.  The  phrase  applied 
to  pipe  sewers  is  a  mere  clnp-trap,  as  faL^e  in  philosophy  as  tt  is 
incorrect  in  grammar,  80  with  reapect  to  brick  sewers,  they 
are  by  no  means  necessarily  "sewers  of  de[>osit;"  since  it  is 
not^irious  that^  when  prf>f*erly  executed^  tfiey  cmu  be  kept 
cleaner  than  the  others,  and  they  certainly  fdlow  of  being 
exiuiiined  and  rej«ired  with  greater  facility.  luHeetl  the  resulta 
obtained  at  Cn»ydon,  Dartfonl,  Morpeth»  the  Metropolitau 
Districts,  and  in  the  towns  examined  by  Mr.  Bazalgette,  show 
that  the  pipe  sewers  are  as  ofu^n  ** sewers  of  ilep*>sit"  as  the  ordi- 
Darv  binck  ones.  The  application  of  a  name  does  not  indeed,  my 
lora,  prove  a  fiMrt., 

With  respect  to  the  eombinetl  back  il  rain  age,  it  is  not  denie<l 
th&i  it  iuntf  be  preferable  in  some  exceptional  cases  to  other 
modes  of  laving  sewers,  but  it  certainly  is  not  so  in  all,  nor  In 
many.  In  the  ctise  of  the  Metropolis,  and  all  other  large  cities 
and  lowns,  it  is  particularly  object ionuble,  because  the  character 
<«f  hou>«e  property  is  continually  changing;  and  it  is  prticticably 
Itnpoeflible  to  apply  a  system  which  exposes  the  inhabitants  of  a 
wlioie  tow  of  nouses  to  be  seriously  inconvenience«l  by  the 
wlilnifl,  or  carelessness,  of  the  dwellers  in  one.  Tlie  houses  with 
gardens  at  the  back  tills  ye.'Lr,  may  be  requireti  to  be  converter! 
or  enhirge^l  in  the  next:  but  if  the  combine*!  back  drainage  has 
been  executed  this  would  be  imp>R«ible,  because  the  land  over 
Uie  dnkins  would  have  l>e<*oine  public  or  c<jmmon  pniperty.  As 
already  said,  in  some  ca«es  this  s\'stem  may  be  applied.  He  who 
rejects  it  altogther  is  therefore  exposed  U>  tind  himself  a*i  much 
in  the  wrong  as  he  who  applies  it  indi^^criminately.  But  it 
litufet  b^  rd»?erved,  that  ordinary  engineers  had,  long  before  the 
«>♦  rit  of  the  Oenenil  Bxinl,  l»een  aware  of  this  fact,  and 

Ka  il  their  discretion  as  to  when  to  use,  and  when  to 

avoid,  eonibine'l  back  drainage.  It  re<piired  the  erection  of  a 
New  Court  of  abstmct  theori.Btts  to  endeavour  to  enforce  the 
HDivenul  adoption  of  a  law  which  was  in  itself  only  partially  and 
lliiikadjyeerreet. 


The  active  members  of  the  General  B^rkahl  of  Health  have 
perhaps  done  more  mischief  by  the  pn:>mulgation  of  their  dogmas 
with  ivspect  to  the  sijse  t»f  pipe  sewei's  than  by  any  other  of 
their  pi*«H;eedtngs»  In  the  earliest  perio*!  of  their  activity  they 
enforce*:!,  literally  enforced^  the  use  of  4-inch  pipe  sewers  to 
houses,  and  even,  ss  at  Croydon,  in  streets;  and  in  that  most 
astounding  document — ^the  report  of  the  Trial  Works  Committee, 
they  positively  stated  as  the  ground  for  this  rule  "that  one 
gallon  of  water,  through  a  3-inch  pii>e,  moved  1  lb.;  through  a 
4-inch  pipe,  it  moved  3 Ik:  through  a  6-inch  pipe  Jib*  barely;** 
and  a  little  further  on  it  appears  "that"  (according  to  the  Trial 
Works  C-ommittee)  "an  increase  of  tocJination  beyond  1  in  6(* 
offers  less  advantage  than  has  been  commonly  attributed  to  it,"* 
This  refiijoning  is  mere  nonsense,  my  lord,  and  the  experiments 
on  which  it  was  founded,  although  they  cost  the  metropolitan 
public  the  sum  of  5000^.,  were  utterly  worthless,  l)ecatise  made 
by  men  who  ha<l  no  science,  and  could  not  obfisrve.  The  results 
derive*!  by  the  Board  from  both  reasoning  and  experiments  were 
in  opposition  U}  the  laws  of  nature,  and  to  the  pnMTtical  and 
scientific  knowledge  of  fdl  engineers  of  every  nation.  The  appli- 
cation of  the  law  80  propounded,  has  led  to  the  miserable  failin^es 
to  be  met  with  throughout  England.  Surely  men  who  coidd  so 
rashly  promulgate  an  impracticable  theory;  and  enforce  its  appli- 
cation by  a  very  unjust  and  t^Tannical  pressure  on  country 
tfiwns,  have  but  an  ill  grace  when  they  accuse  of  empiricism  those 
who  ditfer  from  them,  and  s^till  more,  when  they  ende^avour  to 
Rhift  the  ground  of  the  objections  to  their  theories  by  applying 
names  intended  t/>  provoke  ridicule,  A  4-inch  pipe  di'ain  will 
not,  my  lon!»  suffice  to  carry  off  the  sewerage  of  an  average 
house;  combined  back  drainage  is  decidedly  objectionable  in  most 
cases;  it  is  more  advisable  to  reivort  to  good  river  waters  than  U» 
try  new-fangled  schemes  of  pot^plped  gathering  grounds,  &c, ;  suvl 
a  public  b*xly,  or  even  a  private  individiml,  may  reasonably 
object  to  the  forcible  application  of  any  of  these  dogmas  without 
being  on  that  account  a  lovrr  of  dirt. 

One  illustrjitiou  more  of  the  incorrect  aasertions  and  the 
dang^nnisly- distorted  statements  of  the  General  Board  of 
Health. 

In  the  Report  under  consideration,  the  General  Board  ol 
Health  assert  that  upon  the  avenige,  the  et»8t  of  the  water 
supply  brought  to  every  house  in  the  towns  where  works 
have  alreafiy  been  completei!  under  its  superintendence,  hitn 
been  atiout  Urf,  per  week;  and  that  of  main  or  sewer  dniinage 
(which,  be  it  observed,  is  rareiy  bnjiight  to  the  houses,  although 
the  contrary  is  assei'ted  in  the  Keport)  has  been  about  Irf.  per 
week.  But  it  appears  from  Mr,  Bazal getters  Report  on  the 
towns  especially  cited  by  the  Board  of  Health,  as  having  been 
supplied  to  its  satlflfaetion,  that  the  cost  of  the  public  works  per 
house  has  been  on  the  average  rather  more  than  1(5/.,  whilst  the 
private  works  have  varied  from  5l.  to  501,  Assuming,  however, 
that  the  whole  cost  is,  in  towns  of  magnitude,  only  20^,  per  house^ 
the  averajyje  annual  rate  to  pay  tlte  intei^est  on  the  capital,  and  to 
form  a  sinking  fund  to  be  inveBte<!  at  compound  interest  at  6  per 
cent  must  be  130,102/.  per  annum,  or  f}d.  per  week,  and  then  the 
cost  of  maintenance,  repairs,  working  staff,  &c.  must  be  added. 
If  we  take  the  case  of  a  poor  dasa  of  house,  instead  of  a  hou^M 
of  the  average  size,  nearly  the  same  result  is  found  to  occur. 
Thus,  to  qu(de  only  two  of  the  itistances  selectetl  by  the  Board 
itself  as  proving  the  superiority  of  its  mode  of  action  :  at  Rugby, 
where  the  specia!  rate  is  lOd,  in  the  pound  for  public  works,  and 
4d.  in  the  pound  to  consumers,  the  annual  cliarge  withoitt  any 
reference  to  the  cost  of  the  private  worka  is  upon  a  cottage  ratevl 
at  10/.  per  annum»  1 1#,  Srf,,  and  if  the  interest  and  sinking  fund 
for  the  private  works  be  added,  this  become.^  IT*  lid.  per  annmn, 
or  above  4rf.  per  week.  At  Sand  gate,  the  water  rate  ia  1#.  in  tlie 
pound,  and  the  sewers  rate  6rf.  in  the  jMiuntl,  so  that  adding  for 
the  private  works  as  before,  the  charge  to  a  10/.  cottiige  would  be 
nt  lejwt  1/.  U.  3rf.  per  annum,  or  very  ne?\riy  5rf.  per  week.  In 
each  nf  these  there  is  a  further  paytnent  to  be  nuide  to  the 
(J^-nend  District  Kate. 

As  these  instances  are  by  no  means  exceptional,  we  ore  com- 
pelled to  arrive  at  the  eon  elusion,  that  tne  assertion  of  the 
Genewd  Board  of  Health,  that  the  public  and  private  works 
connected  with  dminage  and  water  supply  can  be,  or  have  l)een, 
executei!  in  such  a  maimer  as  to  allow  an  average  rating  of  3j*l, 
per  house  per  week,  is  not  correct.  Your  lordHhip  ha^,  indeed, 
only  to  read  carefully  Mr.  Biusalgette's  Report,  to  be  eonvinc<*tl 
of  the  inaccuracy  of  the  statement. 

My  lord,  I  have  not  yel  touched  upon  the  constitution  an4 
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Miiion  of  the  General  Board,  These  important  topics  must  W 
reserved  for  a  further  communicttiioti;  but  for  the  prestsnt  I  con- 
dude,  by  curaestly  intreatin^  your  lortlahip  to  examine  for  your- 

i«ejf,  ^"ith  the  aid  <>f  com]M?t«nt  aUviee,  both  the  doctrines  and 

I  tlie  practice  of  tlmt  uri]>o|mkr  authority. 

Geo.  R.  BiTRNELL,  CE. 
14,  Lin€oln*s-inn-Jieldjt,  July  IHtfi^  1S54. 


BRADFORD  DRAENAGE  AND   SEWAGE. 

The  Street  and  Drainage  Committee  of  tlie  town  of  Bradford 
aving  commissioned  Mr.  E.  W,  Shaw*  the  Borough  Surveyor,  to 
)  teport  up<jii  the  sewage  requiremeuts  uf  the  town,  w«  are  ((lad  to 
find  tlmt  he  Um  determined  on  ertcctiMiUy  and  permanently  pro- 
I  Tiding  for  the  thorough  dniinage  of  that  riipidly-increaAing 
|<4iifti*ict,  instead  of  tampering  with  the  queHtion,  as  is  tf>o  ire- 
Iquently  the  case,  by  piH.ii.>ot)iug  a  complicated  aysteni  of  pipe 
l^eweri. 

After  a  careful  Atirvey,  Mr.  Shaw  propj>8es  to  conatnjct  a  main 

link  aewer,  U)  run  thn^ugh  the  town  and  dtscharsre  itself  tem- 

[pomrily  into  the  Beck,  until  the  reqidrementa  of  tlie  district 

|5e»ii^wi*i  i*^  extension,  or  means  are  adopted  to  apply  the  wewace 

has  a  fertiliser.     Mr.  Shaw  states  that  tlit?re  is  lunjlle  evidence  in 

the  atate  of  the  various  brr^oks  and  of  the  cujiil,  whieli  intei*dect 

I  Uie  town  in  different  directionj^,  to  demtmstrate  that  thisqueation 

l»  of  nai-ainoimt  import'UR^;  however  bad  the  at^de  of  the  streams 

[  may  ue,  vet  thei'e  ia  a  for  greater  evil  in  existence—not  the  lesw 

an  eril  luHrause  unseen — viz.,    the   ciimjdete   satm-ytiun   of  the 

I  Buliaoil  of  t!ie  town  witli  sew/ige  matter  which  is  now  taking 

[  phice.     This  is  imrtlv  owing  to  the  present  sewers  h«ing  eon- 

Btructetl  of  ruhhle  W!alj>jtt>ne  without  lime,  partly  to  many  of  the^e 

■ewei"s  being  without  outHdla,  and  histly,  t<i  the  viciuus  pkm  fj-e- 

t|uently  adopted  of  couittructing  these  sewers  ao  .'uh  to  tnke  ailviiu- 

tim^of  the  nuraei-ous  fissurci^  in  the  rock  formation,  to  idlnw  the 

iewage  water  to  escape  thrtiugh  or  rather  into  them. 

In  laying  out  the  main  trunk  sewer,  Mr.  Shaw  h^is  kept  in 
view  the  toUowing  principles  necea«ai'y  to  a  proper  svatem  of 
-  and  which  are  applicable  to  the  construction  of  sewers 

iMrst.  That  the  shorteat  practicable  route  be  obtained  for  the 
main  trunk  aewer,  and  that  all  unuec»:^s3ary  angles  be  avoided. 

Secondly.  That  the  outfall  and  level  of  th©  sewer  be  so 
iirninged  as  to  secure  the  effectuid  uuder-draimige  of  every 
buihling  within  the  district,  iind  admit  of  the  branch  aewera 
being  Lud  at  axich  rates  of  inclination  &s  to  secure  a  rzipid  dow  of 
water  through  tliem. 

Thirdly.  That  the  rate  of  inclination  of  the  sewer  be  such  as 
will  prevent  any  deposit  from  taking  place  within  it,  auil  conse- 
quently ensui'e  the  eonstfint  motion  of  its  contents,  thereby  avoid- 
ing, to  a  considerable  extent^  the  evil  etfectj*  of  allowing  decom- 
position to  ttike  place  in  the  sewur. 

Fourthly.  That  the  f.>rm  of  the  aewer  be  that  which  will  afford 

,  th**  greatei*t  amount  of  re^ktance  to  the  external  prciisure  of  tlie 

[  »tjil  in  which  it  is  place<l,  and  the  le;i5t  amount  of  resistance  to 

the  tiow  of  water  i^ithin  it;  and  at  the  same  time  that  which 

re<pjirea  the  leaat  quantity  of  material  in  its  constniction. 

Fifthly.  That  the  siase  of  the  sewer  be  of  sutJici^^^nt  aipiicity  t-o 
cairy  off  the  sewage  water,  surface  drainage,  and  undergi\>und 
0pnng«;  and  be  gmtlmdly  incieiiaed  in  size  at  the  various  junc- 
tions  of  the  principal  branch  sewers,  sufHcient  for  the  pui-pose, 
^'Ithout  such  excess  of  capacity  as  would  i*etftrd  the  current 
ptwsiug  tbnmgli  it. 

Six  tidy.  That  the  aewer  be  constructed  of  stich  materials  as 
:will  present  the  sm<x)tlieiit  pjaaible  surlaoe  for  the  passage  of  the 
^'ater,  and  will  at  the  .siime  time  prevent  any  of  ihti  liquid  within 
it  from  percolating  through  the  structure. 

.  Seventhly.  Thai  idl  inlets  into  the  sewer  be  effectually  trappetl^ 
And  that  a  thorough  system  of  ventilation  be  adopted  and  carried 
out. 

Eighthly.  That  all  JTmctions  with  the  sewer  be  matle  with 
curves  of  as  large  radii  as  possible  in  the  direction  of  the  current 

Ninthly.  That  the  sewage  be  so  diiiposeil  of  that  it  will  not 
pollute  the  streiims  or  rivers  in  ltd  vicinity,  nor  vitijite  tlie  atmo- 
sjihere,  bjit  so  as  to  W  applied  to  the  useful  purjiose  of  increasing 
tn(*  fertility  of  the  agricultural  thstrictn. 

Tenthly.  Tliat  the  sewer  be  enduring  in  its  character,  and  not 
liable  to  ii^quLre  reoonstructiun  during  the  com  so  of  a  generatiou. 


In  selecting  the  route  for  thin  main  trunk  sewer,  littl*  diffictdty 
has  been  experienced,  owing  to  the  peculiai'ly  fiivtmrable  tusture 
of  the  district  The  main  valley  line  has  been  selected  as  £kr  9B 
Mr.  Gath*s  wurehouse,  in  Bridge-street,  where  it  is  prupos^  Uhit 
tlie  line  shall  leave  the  valley  of  the  Bi-adford  Beck,  and  lEien 
traverse  that  of  the  Bowling  Beck,  This  is  pniposed  in  order  t*i 
relieve  a  large  and  densely-populated  diatiict  without  the  imme- 
diate necessity  of  any  other  workd  being  oonsti-ucted,  excepting 
the  temporary  ct^nnectittn  of  the  pfresent  sewers  in  the  si  reels 
diverging  from  Mimchester-road.  The  totid  length  will  l»e  about 
13,7:^0  feet,  or  neju*  2(  mUes.  The  curves  are  all  remarkably  easy,' 
haviijg  mdii  extending  fi*om  ."iSO  to  8(X>feet 

The  depth  at  which  the  sewer  is  placed  is  in  some  cases  rather 
considerable;  this  is  tlie  case  where  it  passes  under  Bolton-2axie« 
Several  causes  have  contributed  to  the  necessity  for  thus  pladftg 
the  aewer — ^amongst  others,  the  desii-ability  of  avoiding  its  pusBitfe 
through  private  lands — the  situation  of  the  new  works  of  the 
gas  company,  and  the  risk  of  meeting  with  a  birge  quantity  of 
water  in  the  gravel-beds  Imii  the  sewer  been  diverted  more  to  the 
east  Under  all  the  circumstances,  the  pn^jxised  line  is  the  most 
economical,  and  it  ha^  the  further  ad^Tintageof  securing  the  moet 
direct  course  and  the  avoidance  of  angles. 

The  nature  of  the  district  admit*  of  a  very  rapid  f  Ul  being  given 
to  the  Imttom  t>f  the  sewer,  securing  a  giwit  velocity  of  water, 
and  conseiiuently  a  scouring  effect,  which  will  efferi      "  s  ent 

any  subsidence  fi-om  taking  pi  a  t;e;  and  it  will  be  <  lom 

the  following  Ktatenieut,  that  the  ntte  of  inclination  mn*  u-*-?.  ns 
the  area  to  be  drained,  find  consequently  the  bulk  of  wal-er  t^i  lie 
removed,  diminishes — thus  complying  with  the  well  known  Uw^ 
that  iiydi-aulic  depth  conij>enjsate.'*  for  want  of  dHrlivity,  lOjd  i4) 
the  other  hand,  declivity  compensates  Ibr  the  wjuit  of  hydraidie 
depth. 

The  lengths  of  sewer  at  the  various  rates  of  inclination  are  at 
follows;— I  in  *2oO  for  -imii  feet,  draining  an  area  of  2»(>9l  A.  SB* 
10  p.;  1  in  I8o  for  o370  feet,  (Iraixdngim  area  of  18^>7  A.  1  R.  ffp,; 
1  in  mi  for  tVi(Hi  feet  draining  an  ai-ea  i;f  Mt  A.  2&  r.;  1  in  ;IU  fof 
3iKK)  ftfet,  dnuning  an  area  of  1h2  a.  I  a.  21  i\ 

These  rates  of  inclination  cr*nti*ast  favounddy  with  t' 
Hfiwer  at  Lt^eds,  which  has  a  full  of  1  in  792;  the  KitigV 
Pond  sewer,  Lrtnlon,  whit^h  fails   1  in  24(X);  the  cent  nil    j^^cw*  i, 
Frestou,  which  tUls  1  in  8tK);  and  the  prufM>se<l  northern   inter* 
cejiting  .-lewer,  Loudon  (Mr.  RnzidgetU'^s  scheme,  a|*|iT'ovc^i  by  Sir 
W*  Cubitt  and  Mr,  It.  Stejihenson,  M,V,\  whii-h  lalls  1  in  iA(Kx 

It  appears  from  experiments  by  Dr.  ficjbinsoii,  that  a  vehHaiy 
of  ItiO  feet  per  minute  will  ix*move  angular  stones  the  si^te  of  aa 
egg.  This  is  confirmed  by  Mr.  Phillips,  under  the  m-  t. -,,.., I itan 
Commissioners  of  Sewers,  who  states  that  a  &>i  ^^   of 

2|  feet  per  second,  or  loO  feet  per  minute,  is  sutlieicn  ^      vent 

»(.»il  depositing  in  the  sewers;  in  no  jxjrtion  of  this  pro]Kised  main 
ti'unk  sewer  w^ll  the  velocity  be  le^s  tlian  4*XI  feet  \mv  Uiinuts 
when  the  sewer  is  full  or  half  fiilli  therefore  ail  cause  of  uneasi- 
ness respecting  the  sildng  up  of  the  aewer  may  b<?  at  onoe 
removed.  In  consequence  of  the  great  velocity  of  the  eminent  in 
the  main  trunk,  dec<:)mpoaition  in  t)je  sewer  will  be  com^iderably 
cheeked,  and  the  obnoxious  matter  will  always  be  m  motion,  and 
conveyed  at  once  to  the  outfall. 

The  favourable  nature  of  the  inclination  of  the  sewer,  together 
with  other  cirtninistancea,  determined  Mr.  Shaw  in  recommendiaK 
that  it  should  be  made  circular  iu  shaj^Mi,  as  the  b»*#t   '  -       * 
i-esist  both  external   and   intenud  pressure,  requiring 
qiiantily  of  maleriid  in  its  construction,  and  including  UiiM+M  ,^ 
f)erbneter  a  greater  area  than  any  other  figure  of  e-quid  j*eri meter. 

In  detenulniiig  upon  the  size  and  CiJpai  ity  of  thc.'**^^'  '    i»  "« 
cahndatcii  to  remove  all  house  drainage  eqmd  to  the 
o  cubic  feet  of  water  per  heatl  f>er  diem,  in  addition  to 
of  1  inch  per  hour,  added  to  the  small  quantity  of  spi 
which  may  be  obtained  by  subsoil  drainage.    The  sewt  j 
flood  times,  render  a  great  service  to  the  low  flat  ground  in  the 
centi-e  of  the  town,  by  n^moving  to  a  distance  the  surplus  wj^trr 
from  the  Beck,  thus  preventing  those  disastrous  effects  which 
were  witnesse^l  some  years  ago,  and  the  Ickh  .st.rioiis  i!amage  to 
the  goods  find  other  articles  which  are  dejiosited  in  the  cellarn 
and   imdergrountl   rooms  of    mjmy  wiirehouats  nnd  dwellings 
which  is  jproduced  by  the   ordinary  flood   waters.      The  toUl 
amount  of  covered  area  proposed  to  be  di-ained  is  2C»93  aores; 
this  jirea  provides  for  a  large  inci*ease  of  p<.>pul:itioiL 

It  is  prt>pr>setl  U>  cipnstruct  the  sewer  with  i-athateti  liollow 
bricks,  equal  in  quality  to  those  now  made  at  Low  Moor#  tht 
in  veil  to  be  laid  in  Portland  cement.     The  ftdvantagee  to  be 
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g&ined  by  the  uae  of  hollow  bricks*  are,  mcreaaod  strength, 
eooaoiuy  of  matermls,  a  aaviog  of  labour  and  cement,  imperme- 
sater  soundness  in  the  burning*  owinj?  to  tne  fire 
i  to  the  interior  of  the  brick,  Keja  will  be  added  to 
tboB  giving  the  aewer  greater  power  to  resist 
Intenial  pressure,  to  which  it  will  acmietimes  be  subject 

The  iiilet*  into  the  aewert  will  be  etfecttually  trapped  by  the 
«imployiueat  of  ayphon  tra[ia  at  the  heads  of  aU  house  drains;  and 
where  gullie^  for  the  purpose  of  couveying  the  aurface  diTiitiage 
«»f  roads  and  atreeta  are  proposed  to  be  constructed^  they  will  be 
in  eonnectioQ  with  a  cesspit,  which  will  prevent  all  improper 
sabstanceii  from  obtaimng  iQgre88  into  the  sewera. 

The  aewere  will  be  thorr^ughly  ventilated  through  the  aid  of 
80me  of  the  muiierouH  furnaces  which  exist  in  various  parts  of 
the  town,  or  by  tlie  iui^trumeutality  of  a  furnace  and  shaft  erected 
expresaiy  for  i\m  otjject,  in  a  manner  eomewhat  similar  to  thai 
in  which  the  foul  air  is  extracted  fi-om  oolUery  workings. 

The  velocity  wf  the  water  will  be  greatly  accelerated  if  all  the 
jnnctioiUB  be  so  luiule  that  the  axes  of  the  Aub^diary  sewers  be 
portiona  of  circleB  tangential  to  the  axia  of  the  main  aewer,  and 
the  curves  of  the  larffent  pouaihle  radii. 

With  regard  to  the  disf>OHal  of  the  sewage^  it  ia  unqneBtionable 
that  whatever  it«  conimercial  value  may  be,  hitherto  no  worka  on 
ft  large  scale  have  been  BucL^ensfuli  although  there  are  numerous 
pjAoee  where  the  application  of  sewer  water  has  protiuced  very 
Qeobflficial  results*,  aa,  for  instance  at  Edinburgh  and  Milan. 
Experimenta  are  in  progress  at  Cardilf  Gaol  under  Mr.  Higga, 
mai  alao  at  Leice^^ter,  under  the  auperintendonce  of  Mn  Wick- 
steed.  Mr.  Tarrow  b&a  also  a  proceaa  by  which  he  produces  a 
wert  valoable  manure  from  sewage.  The  great  diliicnlty  appears 
to  be  in  seciiring  in  a  permanent  form  the  ammoniacal  aalta.  The 
use  of  lime-water  causes  the  precipitation  of  organic  matter^  but 
it  appears  that  tioniethitig  eUe  of  a  suthciently  preponderating 
ftlKniiy  between  the  lime  and  the  carbonic  acid  gaM,  to  caose  the 
laUer  to  quit  it^  combination  with  the  ammonia  to  join  the  lime, 
is  rea aired.  Mr.  Stothert  profesaee  to  aooompliah  tnii  by  the  mbq 
of  Ciufphate  of  alumina;  and  recently ,  an  opportunity  was  given  of 
wiUieesitig  lux  m<jde  of  operating  upon  tne  sewage  derived  from 
tlie  Korthumberland-atreet  aewer,  London,  which,  aa  an  experi- 
jneat^  wa«  eminently  satisfactory,  the  water  being  delivered  as 
dflar  BM  eryi^tul.  How  &.r  the  reault  of  it«  application  on  a  large 
Male  may  justify  his  expectationn  it  ia  difficult  to  say* 

The  estimate  of  the  cost  of  constructing  the  proposed  aewer 
amounts  to  the  8uni  of  13,019/,  1^.  7c/.;  and  a  rate  of  stimetliing 
ander  one  jienny  in  the  jH^und  will  suffice  to  pay  off  this  sum» 
with  interest  at  the  rate  of  5  jier  cent,  per  annum,  in  the  oounie 
of  thirty  years. 

K  W.  Shaw,  C.E. 


OK  THE    WABMINO   AND    VENTXLATIKG    OP 

SCHOOLS.^^ 

By  Kbu*  Arnott,  M.D.,  RB-S. 

[LeeiMm  Mmred  at  the  Educatim^l  E^ibittoti,  July  13fA.] 

'  wer  began  by  remarking  that  it  would  be  difficult  to 

^  Importanoe  to  this  and  all  oountries  which  have  a 

season,  of  the  art  of  wanning  and  ventdating,  but 

although  sdentiJic  men  judge  csorroctly  in  regard  to 

t;isa  of  the  people  nowhere  suspect  the  true  magnitude 

springing  from  the  existing  defects.     The  public  may 

HK"casiunally  by  hearing  of  multitudes  perishing  from 

fevers,  or  cholera,  generated  in  confined  air,  and  may 

I?   temporary   Ulness  of  persons  who  have  been  in 

■  i<-d  and  ill- ventilated  churches,  concert-rooma,  theatres,  &c.| 

''  '.  ilio  more  permanent  injury'  to  health,  the  early  mortality, 

^\  the  diminished  enjoyment  of  life  suffer^  by  large  classes  who 

'«npy  ill-ventilateil  dwellings,   manufactories,  or  schoolrooms, 

^^t-*  c<<mmon  notice.    A  century  ago  men  did  not  suspect  the 

^wuiflity  of  there  ever  lieing  on  earth  such  steam-engines  as  we 

*^»fn)Keii,  or  railways,  steam-ships,  gaslights,  penny  postage^  &c., 

wIm  which  are  the  recent  fruits  of  human  ingenuity,  and  chiefly 

^  *^^  ingenuity  of  men  in  this  countr)';  but  now,  when  all  have 

P^fwived  the   eitraordimirv   benefits    obtaiiieiJ,   and   the  evils 

v,;,L.i  \....  .1,  ,,,,  fjoveltiea,  tliey  would  deem  the  world  much  less 

if  such  things  did  not  exist;  no  the  time  ia  pro- 

.. .,.  ..,4  iii^^tant  when  in  public  estimation  the  sanitary  aila 


of  which  we  are  to  tpeak  to-day  will  be  regarded  as  things  of 
high  value. 
The  lecturer  then  observ^«d  that  nature  warms  by  the  min,  and 

is  always  ventilating,  tliat  ia  to  say,  removing  from  about  persona 
the  air  rendered  poisonous  by  their  breathing  or  otherwise^ 
through  the  agency  of  wind,  and  of  the  warmth  given  to  the* 
breathed  air;  this  warmth,  by  causing  dilatatiou  of  that  air,  or 
greater  lightness  under  the  some  bulk,  proiiuces  a  movement 
upwards,  and  of  the  foul  warm-air  fleparture,  urged  by  tht? 
pressure  of  the  surrounding  heavier  pure  air  taking  its  place. 

Art  imitates  nature  closely.  It  wtirms  by  fire,  and  it  ventilates 
by  using  partly  the  natural  agencies  of  the  wind  ami  t>  '•  -^  -^^ 
of  warmetl  breath,  but  also  by  ufiing  the  strong  ui> 
ment  in  chimney-flues  of  the  hot  air  which  has  fed  t  .-.ixv.,x^Lii*n 
below,  and  ia  called  smoke.  This  air,  by  being  made  to  fill  the 
chimney-flue  as  a  light  column^  is  pressed  up  by  the  surrounding 
heavier  atmosphere  with  force  projwrtionotf  to  the  diiference  of 

rific  gravity  and  tlie  ht?ight  of  the  chimney.  A  heat^l 
mey  with  an  open  fireplace  is  therefore  constantly  changing 
the  air  in  the  bottom  of  the  n>om. 

The  lectorer  then  referred  to  the  new  arrangement  of  the  open 
fireplace  described  in  a  paper  read  by  him  two  months  ago  in  i\w 
hall  of  the  Society  of  Arts,  and  which  was  favourably  reoeived 
by  the  scientific  men  theri  assembled.  He  briefly  recapitidaUHi 
and  explaiiied,  by  diagram,  the  cliief  peculiarities  of  that  fireplace 
— li  itrt  l.>eing  smokeless;  2,  its  saving  much  fuel;  S,  its  having 
much  stronger  ventilating  force  than  other  open  fires;  and  4,  its 
taking  away  the  foul  air  collected  near  the  ceiling  of  the  room, 
instejul  of  the  purer  air  from  below.  He  gave  lus  opinion  that 
this  tirepbice,  having  the  diroeimions  of  its  parts  and  adjmicts 
adjusted  to  the  purpose  in  \iew,  wiU  be  fonnd  to  be  the  best 
simple  means  of  warming  and  ventilating  achoolrooms* 

Tlie  modifications  recjuired  for  a  school  are — 

1,  The  chimney  ventilating-valve  to  be  larger. 

2.  The  chimney-flue  also  from  above  the  valve  to  be  larger 
than  l>elow, 

3,  The  chimney-top  to  be  snrmonnted  by  a  moving  cowl,  ur 
one  of  the  fixed  wiml-guarda  of  kindre<l  nature,  which,  when  the 
wind  blows,  produces  a  degree  of  pumping  action. 

4.  The  large  quantity  of  fresh  air  required  for  a  schoolroom  to 
be  caused  to  enter  in  a  distribute^!  manner,  or  at  various  inlets 
besides  the  principal  one  near  the  tire — aa  from  apertures  in  a 
tube  placed  near  tne  cornice  or  acroHS  the  ceiling — <^r  in  summer 
by  the  tops  of  the  wintlows  opened  a  little  on  the  side  towards 
the  wintl,  or  by  openings  near  the  floor;  iidl  considerable  openings 
on  the  leewardf  side  being  close<l- 

He  rem&rkerl,  with  respect  to  larger  schools,  that — 

1,  It  may  be  necessary  in  winter  to  warm  the  air  which  enters 
at  a  distance  from  th*"  fire,  by  letting  it  touch  the  surface  of  tubes 
or  flat  vessels  of  metal  filled  with  water,  circulating  from  a  boiler 
at  the  ^re, 

2,  It  may  be  expetlient  to  use,  "at  certain  times  of  no  wind  and 
me<liimi  tempenitiires,"  the  cheap  ventilating  pump,  with  light 
curtain  valves,  which  haa  been  adopted  a(lvantage«_>usly  in  pas- 
senger and  convict  ships.  This  pump  injects  or  extracts  any 
desired  quantity  of  air  with  mechanical  certainty,  and  is  worked 
SB  eaaUy  as  the  bellows  of  a  church  organ. 

3,  It  may  be  deiairable  to  economise  fuel  by  using  the  more 
complex  pumT>in<T-ap|>aratns  (already  proved,  mit  not  yet  pub- 
licly  exhit)it^)  which  causes  the  vitiated  hot  air  in  passing  away 
from  any  crowd  to  gii'©  up  its  warmth  to  the  pure  air  entering. 

He  then  spoke  of  some  other  means  of  ventilating  which  are 
n.%ful  for  particular  cases,  and  under  certain  circumstances;  but 
which,  by  unskilful  persons,  are  often  deemed  universally  applic- 
able, and  so  are  often  employed  amiss; 

1.  Oper^  Windows, — Oflen  allowable  in  simimer;  in  winter  dan- 
gerous if  more  than  a  chink  at  the  top  be  opened,  A  thin  sheet 
iif  cold  air  entering  the  room  aloft  will,  in  desoendingf  so  mingle 
with  the  hot  air  of  the  room  aa  not  to  be  felt  by  perstms  below* 

2.  Perforated  or  OfMnting  Window  Panes^  or  Openings  in  the 
Wall, — The  stime  remarks  apply  to  these  as  to  the  window  opened. 
Such  0|>eninffH  produce  strong  cold  currents  where  there  is  an 
open  fire,  ana  foul  aii-  does  not  pass  out  by  them. 

3.  The  Wvuimil  of  Shipjf. — A  capacious  tube  of  canvas  sus-  ^ 
pended  from  the  rigging,  and  leading  to  the  spaces  between  the 
decks;  the  mouth,  expanded  by  a  hoop  or  otherwise,   is   kept 
turned  to  the  wind.     This  acts  powerfully  in  strong  winds,  but 
in  calms  not  at  all 

4.  A  wooden  or  metallic  tvibe  or  ahaft  leading  fi-om  the  open 
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air  into  a  room,  and  surmounted  by  a  moveable  oowl  or  hood,  of 
which  the  mouth  alwava  turns  to  the  wind  by  the  action  of  the 
wind  itself.  This  may  be  regarded  aa  a  self-adjusting  windsail  of 
inflexible  material. 

Tj.  Two  such  tubes  opening  into  the  same  room  or  cabins  the 
mouth  of  one  of  the  oowb  being  always  towards  the  wind  to 
receive  fresh  air;  the  mouth  of  the  other  being  turned  away  from 
the  wind  to  let  used  air  escape.  The  two  together  act  ¥rith 
double  fbroe. 

Q,  Mines  are  oommonly  ventilated  by  two  shafts^  one  having  a 
fire  at  the  bottom  to  render  it  the  aaoending  air-ahaft;  the  other, 
without  firi?^  lets  fresh  air  descend.  If  there  were  no  fire,  the 
ventilating  acliou  wuidd  Ije^  in  many  cases,  so  imperfect^  that 
workers  would  not  be  safe  below. 

7*  In  some  mines  a  single  large  abaft  is  made  to  answer  the 
purposes  of  two  smaller.  It  is  divided  into  two  channels  by  a 
partition,  called  a  brattice,  ma*le  of  iron  plate  or  other  fit 
material,  and  running  down  from  the  top  to  the  bottom.  One 
of  the  channeU  serves  as  the  smoke-due.  This  arrangement  is 
objectionable  on  several  accounts. 

8.  In  imitatitiu  of  this,  a  single  short  tube  of  metal,  divided  bj 
a  brattice  or  partition  of  metal  into  two  channels,  has  been  fixed 
through  the  ceiling  of  rooms,  stables,  &a,  to  ventilate  them.  It 
is  much  better  than  an  open  pane  in  the  window  or  a  bole  in  the 
wall;  and  either  of  these  is  much  better  than  no  ventilation  at 
ail:  but  it  baa  many  feults.  It  haa  no  source  of  heat  immediately 
in  one  channel,  like  the  mine-shafl,  to  make  it  draw  strongly. 
The  most  impure  air  appituiching  the  opening  to  jiass  out  is 
always  rubbing  against  and  mingling  in  a  tle^ree  with  the  new 
air  paaeing  in.  It  injects  and  extractia  much  less  strongly  than 
the  twin  tubes  deaerilie*!  above  at  No.  6.  When  there  is  little 
wind  and  little  difftn*ence  of  temperature  in  the  two  channels, 
there  is  little  or  no  action*  With  clofted  doors  and  windows  in 
the  rooms  below  and  a  strong  fire,  both  channels  become  inlets 
of  cold  air.  The  cold  air  entering  by  it  is  not  diffused  in  the 
room,  and  may  prove  hurtful,  like  that  from  an  open  window. 
Yet,  with  all  these  defects,  it  will,  in  certain  crises,  pi-ove  a  useful 
aid,  because  it  is  a  high  opening  to  the  extermU  air,  and  has 
ti'anquil  action.  The  model  containing  one  or  more  burning 
candies,  to  represent  men,  which  has  been  use  to  illustrate  its 
actioiit  is  caloiuated  to  give  to  ordinary  observers  a  very  ^lla- 
Clous  notion  of  its  nature  and  power. 


TROMER  LODGE,  DOWN,   KENT. 
(mth  an  Engraving,  Plate  XXIX.) 

Tire  accompanying  engraving,  Plate  XX IX-,  is  a  view  of 
Tromer  IxNlge,  Down,  Kent,  the  countrv  residence  of  the  Rev. 
Robert  AinsiiCi  showing  the  adiiitions  and  alterations  which  have 
been  and  are  about  to  be  made. 

Down  is  about  sixteen  miles  from  London-bridge,  and,  unlike 
what  its  name  would  imply,  occupies  a  commanding  tiituation; 
and  from  the  top  of  the  tower  of  Tnrjmer  IxMige  an  extensive 
view  of  the  surrounding  country  is  obtiiined.  The  Crystal 
Palace  at  Sydenham  can  be  clearly  seen  from  the  ground-door 
windows. 

The  additions  to  the  old  building  are,  the  tower,  porch  and 
bow- window  over,  and  the  wing  to  the  right-hand  of  tne  picture; 
all  the  dressings  to  the  windows*  and  tlie  parapets. 

The  frontage-,  including  wing  and  tower,  is  65  feet,     llie  tower 

is  10  ft.  4  in.  aijuare,  the  height  up  to  the  top  of  open  parapet  ia 

dl  feet^  and  to  the  top  of  vane  on  turret  68  feet     The  buildings 

'  sn^  built  of  reii  brick,  with  Portland  cement  dressings,  except 

the  bow- windows,  which  are  Bath  stt*>ne. 

The  tower  has  been  named  Cresar's  Tower,  in  reference  to  the 
visit  which  the  Roman  Emperor,  JuUuh  Cassar,  made  to  that  part 
of  Britain,  when  he  formea  a  catftp  on  the  common,  about  two 
miles  from  Down,  Mr.  Ainslie  has  in  his  possession  very  fine 
jMirtraits  of  the  twelve  Caasars,  by  Otho  Van  Veen  (the  master  of 
Itubena),  which  will  be  hung  in  this  tower. 

The  works  have  been  executed  by  Messrs.  Hopkins  and 
Roberta,  builders,  from  the  ilesigns  and  under  the  auperinten- 
denoe  of  Mr.  John  Tarring,  architect. 


METROPOLITAK  GAS-WORKa 

TO  THE  RIOHT  BOX.   ViSCOtJKT  PALXEBSTOK,  QJOM^   M.Y. 

Mr  Lord — ^M&y  I  be  permitted  to  lay  before  your  Li<iniship 
the  following  statement  or  an  evil  seriously  affecting  the  health  of 
London. 

During  tlie  summer  of  last  year  a  committee  of  getiU^m^ii^ 
with  Mj\  James  Simpson,  the  President  of  the  Insti^  '  f 
Civil  Engineers,  as  chaii-man,  employed  me  as  their  en  _  i 

investijvate  and  reixirt  to  them  ujwn  the  scientific  and  coinmerctni 
feasibility  of  a  plan  for  making  gas  for  the  supply  of  Loodon 
beyond  the  limits  of  the  inhabited  districts,  and  sapplving  it 
into  the  gasholders  of  the  existing  cijiupanies,  to  be  dLstributijd 
from  thence. 

The  manufftcturo  and  purification  of  the  gas  are  now  conducted, 
acaroely  without  exception,  amidst  dense  populations;  all  tha 
poisonous  and  other  deleterious  infiuences  arising  from  theie  pfi^  | 
oesaea  are  inhaled  by  those  who  live  within  their  reach,  and  the 
inevitable  dust  and  smoke  attending  upon  the  distillation  of  Um 
coal  prevents  cleanliness  in  houses  situated  even  at  a  conaidemlhli 
distance  frx^m  the  vicinit}'  of  the  gasworks. 

The  sanitary  advantages  arising  from  a  change  of  this 
must  be  at  once  evident. 

Another  sanitary  advauti^,  t)ut  which  is  not  so  appaiCBt  at 
first  sight,  is,  thiit  the  gas^  being  made  at  one  weU-aelected  and 
commodious  spot,  with  every  appliance  for  conducting  the  proeeag 
efficiently,  ccmld  be  distribut^J  in  a  purer  state  to  the  coDstimer%  j 
and  the  charaL-ter  of  the  emanations  from  the  street  mfuna  atKI  * 
services,  at  present  so  injurious  and  offensive,  would  be  to  a  great  I 
extent  improved. 

The  quantity  of  gas  now  made  at  most  of  the  metropolitan 
works  is  larger  than  their  apparatus  will  alford  with  economy  to  I 
themselves  and  advantage  to  the  public.     The  extent  of  gromul  I 
occupied  by  the  works  is  entirely  csovered  with  the  ma^^ar^  j 
used  for  the  present  production  and  storage  of  the  gas;  and  \ ' 
the  demand  tor  gas  is  rapidly  incressing,  the  evils  resuIttJig  frnm  \ 
ei>nfiueil  .«ipace  will  be  augmented  in  the  same  ratio,  and  is 
of  a  greater  demand,   as   in   other  processes  cf  maniifia^ure^ 
liringhig  with  it  greater  facilities,  enabling  the  commo<jity  to  be 
produced  at  less  cost  and  in  gi^eater  perfection,   advantageous 
ooth  to  the  producer  and  consumer,  the  contnuy  is  the  auke;  and 
the  greater  the  demand  for  gas,  with  the  present  meau 
disposal  of  each  company  fur  its  proiluction,  the  greats 
ita  impurity,   its   prioe,    and    the  nuisances  evolved    Tn*ni  tri#* 
&otoriea. 

Oaaworks  are,  with  very  few  exceptions,  surrounded  by  pro- 
perty so  valuable  that  their  extension  is  almost  imp«>Bstble,  m  a 
ocimmercial  sense;  for  the  enormously  increased  capital  which 
would  be  required  would  not  be  compensated  by  the  saving  in 
the  cost  of  producing  the  gas. 

In  the  new  contract  entered  into  between  the  Prelects  of  the 
Seine  and  the  six  Parisian  gas  companies,  it  is  expressly  stipu- 
lated, that  1/1  1858  all  th§  gasworks  are  to  be  rmmioed  out  qf  nri9\ 
a  practical  proof  of  the  ei^  resulting  from  the  presence  of  such 
works  in  crowded  towns,  since  the  above  stipulation  hiia  only 
been  made  after  mature  consideration. 

The  Parisian  ^da  companies  will  have  to  remove  their  worics 
at  their  own  coat  We  propose  to  remove  the  London  worka 
without  calling  upon  the  companies  to  contribute  in  any  maimer 
towards  the  expense  of  doing  so. 

Under  these  circumstanoes,  it  appeared  to  the  above-named 
committee,  that  if  so  desirable  a  sanitary  reform  could  beaflbeled 
in  such  a  m/uiner  that  the  revenues^  of  the  existing  ootnpifliea 
would  not  be  reduced,  and  a  suflicient  return  for  the  capital 
required  fov  the  new  works  be  insured,  a  case  would  be  eatab> 
listed  which  would  not  only  justify  the  promoters  in  asking  the 
public  to  come  forward  as  shareholdem  m  the  new  company,  but 
would  be  entitled  to  the  support  of  her  Majesty's  government* 

My  investigations  have  proved  that  such  an  undertaldug  is 
commercially  practicjd>le.  The  engineering  features  are  doscrmd 
on  the  accfjmpanying  plan. 

I  have  venttired  to  lay  this  matter  before  your  Lordahlp,  and 
in  doing  so,  beg  respectfully  to  state  that  I  shall  be  glad  to  wait 
upon  your  Lordship  in  order  to  give  the  results  of  my  calonla* 
tioos,  should  it  please  your  Lordship  to  require  me  to  do  so. 

Samuil  Clioo,  Jun., 

M.  lusL  OB.,  F.GA 
11,  Buckingham-ttreet,  Stra^id,  llth  Jul^,  1854. 
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INFLUENCE    OF    EXTERNAL   AGENTS   ON   THE 

DURABILITY  OF   BUILDING   MATEBlALa 

By  Gieoaos  R  BitRNTaLL,  C,E. 

[Paper  read  at  the  Royal  iTMtitute  of  Britiih  Archittcta^  Jam  5YA,] 

Whrh  the  very  imjjerfect  state  of  that  part  of  meteorology  which 
treats  of  the  constituent  \iSLrX»  of  the  atiungphere  is  considered,  it 
<umoi  *ie  »  matter  of  surprise  that  little  Ih  kuown  to  guide  us  to 
Any  definite  eoueluKiiaiig  aa  to  the  causes  which  affect  the  durability 
of  buildiug  materials,  aud  to  their  modes  of  action  even  under 
ordinary  cirvumatanceB.  Experience  and  triMlitiou  tire  the  only 
authorities  upon  a  tubject  of  such  importance;  and  the  rules  at 
present  adopted  in  the  selection  and  employment  of  the  various 
dasaea  of  building  materials  can  hardly  be  eonaiLlered  other  than 
empiricaL  In  the  following  article  it  wiJl  thei-efore  be  my  object 
merely  to  state  what  is  known  and  acted  upon,  and  nt  the  same 
time  to  call  attention  to  some  phenomena  which  require  exphi- 
nation.  • 

The  influence  of  the  atmoephere  upon  building  mateiials  is  of 
a  complicated  nature;  it  is  chemical^  medianiod,  and  medial^ 
under  which  term  are  included  all  the  ▼arious  moflitieations  pnj- 
dnced  bv  moiaturej  heat,  and  electri*?ity. 

The  cliemical  influence,  or,  in  otber  words,  the  decompowtion 
determined  by  chemical  affinity,  depencis  of  course  upon  the  com- 
position of  the  atmosphere  itself,  and  this  is  known  to  vary  in  an 
cxtraordinai'y  manner  in  different  lf>«ilitieH.  The  iionnal  compo- 
aitioQ  of  atmospheric  air  is  considered  to  conflist  principally  of 
oxygen  and  nitrogen,  in  the  projxjrtions  of  2(J8  of  the  former  to 
7^  of  the  latter:  but  there  are  also  numerous  other  gases 
pment,  such  as  the  carbonic  acid,  ammoniacnl,  hydn>chloric, 
idftPOtm,  and  milphuric  with  sulphuretted  hydi-ogen;  the  pro|>or- 
MofM  of  all  which  iire  ulfected  by  local  causes.  Even  in  the  same 
locality  the  composition  varies  with  the  elevation  ab*>ve  the 
Kround,  and  the  application  of  some  theoretical  deductions  luive 
fod  to  snch  signal  failures  »s  Xai  justify  ua  in  <.! welling  on  the 
neoeasity  for  examining  carefully  the  ivctual  conditions  of  each 
position. 

It  is  to  Messrs.  Dumas  and  Boussingault  that  we  are  indebted 

for  the  analysis  of  the  atmosphere  quoteii  above,  and  from  the 

researches  of  numerous  other  philosophers,  it  apjiejira  that  the 

proportions  of  oxygen  and  aicote  are  constant      Messrs  Boua- 

gtnAult  and   Levy  ascertained   that  the   quantity   of  carlionic 

acid  gas   varied  frtjm  :j  ;i53  to   2"989   parts  of  gn*  (in    volume) 

in  KMKK)  part«iof  air^  the  former  result  having  been  obtaine*!  at 

Paris,  the  latter  at  Andilly,  near  Montmorency;   but  Michnel 

fLevy  stivtet^  that  the  «|iiantity  of  this  gas  in  ati8{>eni*ion  varies 

I  between  4  and  6  in  10»(H«>,  the  smaller  quantity  being  that  most 

|fre(|uently  tbund  in  the  open  c*iTintr\\     Carburetted  Lvilitigen  is 

^feund  most  abunrlantly  in  the  neighl>ourhtx>d  of  marshes;  nitrous 

cid  gas  in  districts  which  are  subject  to  violent  stonn«»  ami  it  ia 

l»iappo8ed  to  begenerat<Ml  by  the  decomposition  of  azote  by  electrical 

■  iction,     M.  Fresenius  (Ann.  de  Chim,  1849,  p.  208)  8tAt**d  that 

I  be  found  the  proportion  of  animonia  in  the  air  to  be  in  10(},LHX> 

I  in  volume,  0'133  animonia,  0'au5  oxide  of  ammonium^  and 

I  carbonate  of  ammonia.     But  M.  Boujwingault'H  obwervations 

[upon  the  quantities  of  ammonia  in  rain -water  show  that  it  varies 

Ijlotably,  according  to  the  position*  from  1   to  5"4vi.     Under  all 

comstances,  the  air  of  tne  night  is  richer  in  animonia  than 

at  of  the  day,— a  fact  which  may  be  accounted  for  by  the  theory 

the  nutrition  of  plants,  and  the  precipitation  of  ammonia  by 

f  the  early  morning  dewa. 

M.  Ciievalier  {Jmirnal  de  Phammrie^    1835)   found   that   the 
atmosphere  of  London  contained  sulphiu-ic  acid»  genenited,  no 
,  doubt,  by  the  combustion  of  coaL     The  same  author  aW)  observed 
|,that  the  atmosphere  of  Pam  contained  the  acetate  and  the  hydro- 
Ifenlphate  of  ammonia,  which  are  to  be  attributed  to  the  exhala- 
Itious  from  the  numerous  cesspooU  of  that  town.     M.  Vogel,  of 
[Munich,  has  the  merit  of  having  ascertained   the   presence  of 
[by<lrochloric  acid  in  the  atmosphere  surrounding  the  waters  of 
[the  Baltic  and  the  Medit^^rnmean.     The  action  of  the  sea  breezes 
me  building  materials^  trj  which  I  shall  have  occasion  here- 
to refer,  appears  to  prove  that  this  gas  is  not  ccjn:&ned  to 
i  flOBS.     Ab  it  is  furnished  by  the  evaporation  of  the  ocean, 
necMsarily  varies  iu  quantity  accortiing  to  the  seivson;  and  we 
naay  also  suspect  that  other  deleterious  gases  are  fmrn  time  to 
time  fltispencied  in  the  atrnt^ftphere,  though  their  existence  can 
hftrdlj  be  demonstrated  on  accf amt  of  their  mitinte  proportions. 
Hie  meteorological  conditions  of  the  atmosphere  are  subject  Uy 


periodical  variations,  and  they  have  distinctly-marked  pliases  of 
day  and  night,  unless  extraordinary  phenomena  occur.  Thus,  in 
clear  weather,  the  atmosphere  attaiiw  two  maxima  and  two 
minims  in  its  electrical  state;  the  first  maximum  being  between 
seven  and  nine  in  the  morning,  and  the  seond  between  seven 
and  nine  in  the  eveniog;  the  nrat  minimum  about  four  in  the 
moniing,  and  the  liecoml  between  five  and  ten  in  the  evening;  but 
it  must  be  observed,  that  it«  hvgrometric  state  frequently  modi- 
fies these  periods.  The  intensity  of  the  sun's  light,  and  neces- 
sarily of  ita  actinic  influence,  has  it«  maximum  rather  befoi« 
mid-day,  and  two  minima  corresponding  nearly  with  the  periods 
of  twilight.  A  maximum  occura  in  the  temperature  about  two 
o*clock  in  the  afternoon  upon  the  average  of  the  year,  but  there 
is  a  slight  irregularity  according  t^  the  seasons;  a  minimum 
o<;cura,  generally  speaking,  when  the  .sun  occupies  a  p^'mition 
alxkUt  14"^  47'  below  the  horizon,  *iocording  t-o  M-  Bouvai-d's 
observations  in  Paris;  the  period  of  mean  temperature  varies  in 
the  diflerent  months.  The  atmosphere  is  driest  about  ro  id-day » 
and  fxttitiiins  the  greatest  amount  of  moisture  at  night;  the  depo- 
aitii  >n  of  dew  takei*  place  to  the  greatest  extent  between  midnight 
and  sunrise,  on  account  of  the  greater  oold  which  then  prevails. 
In  our  latitudes  the  disturbances  of  the  barometric  action  are  not 
marked  by  any  regularity;  but  there  ia  a  tendency  to  increaae  in 
the  morning,  when  the  bai^»meter  generally  rises;  it  falls  about 
midnlay,  rises  agfdn  about  sunset,  and  falls  once  more  about  mid- 
night. It  may,  in  foct^  be  conaidered  that  the  meteoridrjgiL^il 
fluctuations  of  every  day  are  affected  by  the  relative  positions  of 
the  sun  and  the  earth,  and  that  they  correspond  more  or  lea^ 
closely  with  the  cardinal  positions  of  the  former  at  rising  and 
setting  at  mid-day  and  midnight. 

The  mean  temperature  of  London  throughout  the  year  is  GO**  50'*, 
w^iiJe  that  of  the  suiToxuiding  countiy  is  48'  50'.  The  thermo- 
nieter  veiy  rarely  ribies  abitve  96^,  and  tlie  greatest  cold  hitherto 
re^xjrded  in  our  metmipoltH  is  5°  below  zero*  The  mean  baro- 
inetric  range  lunount^  only  to  2*07  inches. 

One  of  the  most  imp(3rtant  conditions  of  the  atmoapherie 
dej>ends  up»ou  the  rate  of  evaporation^  and  the  amomit  of 
humidity  in  suspension;  and  the  intensity  of  these  agents  is 
greatest  at  directly  opposite  seasons  of  the  year,  Evaporation  m 
greatest  in  aimamer  and  lea^t  in  winter;  the  reverse  takes  place 
with  respect  to  humidity.  Mr.  Daniell  estimated  the  mean 
evaporation  in  the  neighbourhood  of  Loudon  at  23974  inches  per 
annum,  ranging  in  tlie  various  mnntlis  from  about  |-inoh  in 
Januarv^  and  iJecember  to  3|  inches  in  June,  and  3j  inches  iu 
•Fidy.  .Supposing  the  complete  aatuiation  of  the  atiiiosphere  to 
be  represented  by  I0<  >,  the  mmddity  (jf  the  nionths  of  December, 
Janujiryt  and  February  will  then  be  expressed  by  92.  In  the 
interv^ening  months  the  humidity  diminisnes  with  tolerable  i*egu- 
larity  to  the  minimum  of  78  nt  the  end  of  June,  except  in  the 
month  of  May,  when  a  trifling  irregularity  occurs.  It  th»iH 
happens  that  the  greatest  amount  of  moisture  is  suspended  in  the 
air,  to  be  absorbed  by  porous  materials,  precisely  at  tlie  season 
of  diminished  temperature  and  exposure  to  the  attacks  of  frost; 
while  evaporation  takes  place  at  tne  period  when  the  conditions 
of  temperature  are  most  mvourable  to  the  production  and  develop- 
ment of  the  salt**  by  the  previously-absoroed  moisture  acting  on 
the  earthy  bases* 

Such  we  may  consider  the  general  properties  of  the  atmosphere 
likely  to  affect  the  conditions  of  builoing  materials,  and  we  may 
trace  their  influence  under  circumstances  apparently  veiy  dL*- 
sindkr. 

The  various  external  agents  produce  effects,  either  by  the  new 
oombinationa  they  superinduce  between  the  earthy  bases,  the 
met&ia,  and  the  metalloids  of  the  different  classes  of  building 
materials  and  the  gases  they  contain,  or  by  the  solution  and 
removal  of  the  cfjmbinations  previously  exi.^tiug.  There  are  few, 
indeed  we  may  almost  say  that  there  are  no  conditions  either  of 
organic  or  inorganic  chemistrv^  which  can  be  considered  per- 
manent; and  as  the  gradual  decay  of  rocks  is  a  law  of  nature 
everywliere,  and  inevitably,  at  work  to  i-enew  the  face  of  the 
world  by  apparent  de«tructioTi,  it  is  not  be  exf>ected  tliat  the 
insignitioant  quantities  we  deal  with  can  be  exempt  from  similar 
lawa.  The  consideration  of  the  circumstances  attending  the 
formation  of  the  new  comjKumda  of  oxygen,  hycirogen,  carbon i<3, 
anunoniaeal,  and  hydrochloric  gases  with  the  bajses  above 
mentionerl,  with  the  action  of  the  fermentation  of  woody  sap, 
would  lead  to  a  lengthened  investigation  of  the  most  abstruse 
branches  of  chemistry.  The  imp«>rtance,  however,  of  these  com- 
pounds cannot  be  too  strongly  insisted  upon,  nor  can  the  atteu- 
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tioa  of  scieiitific  meii  be  too  deckledly  called  to  them.  Sometiiuefl 
they  act  to  destroy,  at  others  to  ooii«olidAte;  but  in  all  their 
influence  i«  very  marktxl,  and  calls  for  Berious  consideration  from 
tlie  architects  lime^  cenientSf  and  some  deacriptionH  of  btiildiug 
utones,  when  properly  employed^  gain  in  strength  and  durability 
by  the  slow,  but  sure,  action  of  the  air.  Vfhen  injudiciously 
employed  they  rapidly  decay,  through  the  deeoiniK>sition  to 
which  tliat  element  givea  rise,  or  the  mechanical  agents  to  which 
it  serves  as  a  metiium,  while  t!ie  destrnction  of  the  metjUliti  or 
the  organised  mattei-s^  employed  hi  ei^nally  occasioned  by  tbe 
aaina  cause.  I  shall  now  proceed  to  point  out  the  vai-ious  phe- 
nomena exhibited  by  the  n*^pective  elftoKeH  of  builtiing  materials 
ustially  employe<l  in  London,  not  attempting,  however^  more  than 
a  very  general  description  of  a  subject  so  vast,  and  at  the  same 
time  eo  complicated. 

Grfuiites  present  many  varieties,  differing  gi-eatly  in  their  com- 
poaition  an<l  the  met^hauical  arrangement  of  their  elemeutii. 
Th^Mie  fi"om  Devonshire  and  Cornwall  oontidn  a  large  proportion 
of  schorl,  and  are  frequently  perv ailed  hy  uiass«is  of  felspar,  of 
8iicb  dimensiona  and  bo  di^^tinetiy  crystallised  as  to  cause  them  to 
assume  a  porphyritic  character.  According  to  Sir  H.  De  la 
Beche,  the  granites  of  Ireland  are  of  the  same  olmmcteVj  but  the 
schorl  occurs  in  smaller  proportions.  The  granites  of  Aberdeen- 
shire are  more  decide+lly  micaceous,  atid  schorl  is  rarely  found  in 
them;  tliey  also  differ  from  those  of  England  antl  Irelantl  in 
having  their  comiwnent  jMirts  more  equal  in  volume  and  more 
evenly  distribiitm.  In  si>me  cases,  hornblende  takes  the  place  of 
mica,  and  in  others  the  quartz  and  the  felsjMr  are  so  much 
affected  in  colour  by  tbe  presence,  doubtless,  of  liydrous  oxide  of 
u^on,  as  to  give  a  general  rosy  hue  to  the  whole  mass.  An 
initance  of  thi«  h  ine  well-known  granite  of  Peterhead.  The 
granites  of  Guernsey,  Jersey,  and  the  Islea  Chauaey,  which  are 
oocaaionally  brought  into  the  London  market,  resemble  thoae  of 
Cornwall;  and,  indeed,  M*Uulioch,  in  his  *Cbi3silieation  of  Rocks,' 
states  tliat  they  pass  into  the  same  variety.  Their  apj^earance  ia, 
however,  aometimea  diversitietl  by  the  occurrence  of  large,  imper- 
fectly-ahaped  crystals  of  compact  telspar*  which  give  the  whole 
luaas  either  a  greenish  tinge,  as  in  the  caae  of  the  Guernsey,  or  a 
ro^  one,  aa  in  that  of  the  Jeraey  granite. 

The  decomposition  of  gninitea  takes  phice  £ix>m  the  action  of 
the  atmosphere  upon  their  conatjtueut  particles,  *'The  quartz  is 
almost  pui*e  silicious  earth,  in  a  crystalline  form.  The  felspar 
and  mica  are  very  conifK>iinded  8ul>st4inct^,  lx>th  c^>ntain  silica, 
alumina,  ivnd  oxide  of  iron.  In  the  felspar  there  is  usually  lime 
i%nd  potnssa;  in  the  mica,  lime  and  magnesia.  When  a  granitic 
rock  of  this  kind  has  been  hmg  ex|x»se<l  tn  the  influence  of  air 
and  water,  the  lime  and  the  piitassa  coutained  in  its  constituent 
{larta  ai'e  acted  upon  by  water  and  carWnic  acid;  and  the  oxide 
4if  iron,  which  is  almost  always  in  its  least  oxidise^i  state,  or  in 
tliat  of  the  proUjxide,  tends  to  combine  with  more  oxygen;  the 
oonaequence  is,  that  the  felspar  decompoees,  and  likewise  the 
tnici^  but  the  tirat  the  uivva  ntpidly."  Such  are  the  words  in 
which  Sir  H.  Davy  ('Agricultural  Chemistry,*  p.  189)  describe** 
the  mode  of  decom position  of  granites;  and  they  may  be  taken  to 
express  the  present  state  of  science  so  &r  as  the  granite  uatially 
employed  in  England  are  concerned.  But  there  appear  to  be 
dinen^ut  conditions  in  the  cmid>inations  of  the  bases  of  felspar 
which  give  rise  to  some  appai^ut  anomalies.  Thus  the  Egyptian 
porphyries,  which  conisun  a  notftble  exoeaa  of  rose-ooloured 
felspar,  resist  tlie  influence  of  the  atmosphere  in  an  extraordinary 
imtfiner.  Possibly  this  may  be  accounted  for  by  the  closeness  of 
IImi  grain  (so  to  speak)  which  would  to  a  oertain  extent  prevent 
u^tioitHiiltoric  moistiure  Irom  oommuni eating  with  anything  beyond 
diate  surface;  or  tlie  moi-e  .«iimple  character  of  some  of 
,  ;  phyri tic  rocks  may  be  fa voiirable  t<)  their  preservation; 
whereas  the  ditferent  rates  of  expansion  of  the  ingi'odieiits  must 
have  a  material  mechanical  influence  in  disintegrating  rocks 
when  tliey  exist  in  considerable  numbers.  The  diflerence  between 
the  rapict  rate  of  decora  fK>Hition  of  the  porphyritic  granites  of 
Sjiain,  Brittany,  and  Cornwall  and  that  of  the  Egyptiiin  apecimmia 
<tppeari  to  justify  the  inference  that  the  cause  last  suggested  has 
giisat  influence  upon  their  durability.  The  former  are,  in  fact, 
composed  of  a  greater  number  of  ingredients  tlian  the  latter,  hk 
which  both  miCBk  and  hornblende  ai-e  wanting. 

Practically  it  is  found  that  the  imiform  diaracter  of  the  Aber- 
deen granites  resishj  atmospheric  influences  in  our  latitude 
K^tliei^  than  the  more  easily  worked  stones  of  Devonshii^  mid 
Cornw:dl. 

It  may  perhaps  be  aa  well  to  call  attention  to  the  fact  that  the 
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modem  application  of  the  term  "porphyry*'  is  in  aome  cms 
Inconsistent  with  its  derivation;  the  grey  granites  of  Devoi**hjrB, 
Corn^vidl,  and  the  north-west  of  Spain  bemg  oocasionidly  caUad 
ix^rphyiitic,  as  well  as  the  fmrple  feLspathic  rock  of  I^prpL  The 
latter  is  aLmost  entirely  composed  of  felspar,  with  occaatooal 
crystals  of  ampliibote  and  quartz;  but  the  colour  is  entir^y 
owing  to  the  felspar,  which  is  of  a  Vieautiful  puiple,  occasioned 
hy  the  presence  of  a  large  proportion  of  the  hydrous  oxide  of 
iron.  Ophite  (green  antique  porjihyry)  and  melaphyre  (hUfik 
porphyry)  are  instances  of  a  shnilai'  disregard  for  tJi©  deriihSlioD 
of  a  generic  name.  A  description  of  granite,  known  to  maneral^ 
gists  by  the  name  Syenite,  was  also  much  used  by  the  ancient 
Egyptians;  it  is  reniiirkable  for  having  the  mica  replaced  by 
homblentlish  amphibole,  and  is  of  a  rose  colour.  Tln'  utnii*- 
sphere  does  not  appear  to  have  much  action  ufKin  this  \ 
least  iu  Egypt,  if  we  may  judge  from  the  state  of  i  ^ 
Pillar  and  Cleopatra^s  Needle. 

Whiustones  or  basalts  become  disintegrated  anequally  under 
the  etfect%t>f  exposure  to  the  atmosphere,  in  consequence  cif  lbs 
variable  proportions  of  felspar  they  contain,  mid  perhaps  also  of 
the  mrtjcular  combinations  of  aJumina,  lime^  and  nuieBeai% 
wliich,  in  connection  with  silica,  constitute  their  base,  u  ftny 
pocassa  be  present  in  combination  with  the  silica  in  the  shafie  ci 
felspar,  the  action  is  more  rapid  than  under  ordinary  cii*c»mi- 
stanees,  the  humidity  of  the  atmosphere  decomposing  tlie  lelspsr 
into  two  substanceB,  one  of  which  is  soluble,  and  easily  rcmoTsA 
by  succeeding  rains.  Serpentines  and  the  diallage  rocks,  which 
are  silicates  of  maguesjia  combined  with  hydrates  of  tliat  b&te^ 
yiM  easily  to  the  attacks  of  acids  when  the  silicates 
certain  proportions  and  alumina  is  present.     The  most 

varieticH  of  these  luat'Criftls  employed  in  the  arts  are  o 

from  the  environs  of  Genoa,  and  from  Zoeblitz  in  Saxoay;  but 
is  much  to  be  feared  that  the  atmosphere  of  large  trjwns, 
cially  when  containing  sulphuric  acid  giis  fhtm  the  combusi 
coal,  renders  the  empfo>Tuent  of  even  the  best  of  these  deco] 
materials  very  hajsaidoua.    It  appears  also,  tliat  in  parting 
their  water  of  crystallisation  upon  exposure  to  the  air,  an 
ct>n traction  takes  place  in  the  constituent  parts  of  the  serpenliiie 
obtained  in  certain  localities,  which  in  consequence  breaks  in  an 
irregular  manner. 

The  next  description  of  building  materials  to  be  considered^  in 
following  the  ascensional  order  oi  the  geological  series,  are  thtt 
slate  rocks.  Those  worked  for  the  snpjdy  of  the  London  market 
are  principally  situated  in  North  Wales,  Cumberhmd,  and  West* 
morelaud,  the  former  being  a  ttilerably  homogeneous  clay  slate,  the 
latter  much  more  cldoritic.  Ex  poised  freely  to  the  action  of  the 
atmosphere,  both  varieties  appear  to  be  tolenibly  durable;  but 
Westmoreland  slates  decjiV  very  ratpidly  in  damp  posUIiR^  whea 
the  air  around  them  is  not  frequently  reneweil.     1  \\  m 

fact,    in    the  covered   partes,  probably   from    the    ■  nnn 

of  tlie  silicate  of  ii-^jn,  to  which  they  owe  their  pecniit 
The   combinution   of  silica   and   alimiina  in   the   Wv\ 
appears  to  be  more  stable  than  that  which  prevails  in 
unite  rial  of  the  same  nature;  for  theu'  powers  of  resi 
atmospheric   influence  are  greater    than    those    of  any   alatis 
employed  in  Western  Europe  or  North  America.     Aa  a  genend 
rule,  the  ilenser  the  slate  tue  more  durable  it  will  be;  and  the 
most  important  condition  to  be  observed  in  its  uae  is,  that  wmtcr 
should  not  be  allowe<l  to  percolate  between  the  edges  of  the 
stratji.     Pnieticjdly,  it  is  found  that  the  smtxtther  the  surfihoeB  «f 
the  slates,  and  the  closer  they  lie,  the  greater  is  the  pitch  requi- 
site to  be  given  tr>  the  rtx>f;  because,  under  such  cii^cumstanoes, 
capdlary  action  takes  effect  t4>  a  greater  extent  than  when^  the 
slates  present  irregular  and  pei'ceptibly  large  intervals 

The  various  sandstones,  millMtone  giHta,  and  conglometates,  are 
affected  by  the  atmosphere,  either  thi*ough  the  decomposition  of  ths 
material  cementing  tiieir  particles  togetlier,  or  by  the  mechanical 
effects  of  moisture.  These  last  may  consist  either  in  the  remcrvml 
of  the  cementing  material,  or  iu  the  deatructiou  of  the  cuheaioa 
of  the  particles  by  the  exp^msion  of  the  water  in  freezing.  Many 
of  ths  sandstones  occur  in  regular  layers,  separated  by  thin  filnui 
of  a  Bpecies  of  clay,  as  in  the  conmion  Yorkjshire  flagatonsa,  and 
when  these  Alms  are  sulliciently  thick  to  offer  an  efficient  reaaat- 
anoe  to  the  passage  of  water,  to  retain  it,  in  fact,  under  the  ufifier 
shale,  the  expansion  during  frost  will  almost  inentably  deitrof* 
the  stone.  If  the  water  should  change  its  form  firom  other 
such  as  heat,  the  same  effect  wiU  be  produced;  ami  it  is 


II 


therefore  found  that  the  Yorkshire  stones  of  a  very  ixiroua,  and 
at  the  same  time  of  a  very  fistile  character,  are  uuaijle  to  i 
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the  eittremea  either  of  cold  or  heat.  The  be^t  materijila  of  this 
descripfcion  are  those  of  aii  borao)^'eneoiiH  nature— suoh  a«  the 
Park  Spring,  the  Idle,  and  the  Darley  Dale  stfine»,  in  ?dl  of  which 
the  minnte  subdivisioDs  dbappear,  and  the  maaa  may  be  dciicriV»eti 
as  cjutiiiJting  of  an  aasenibUpi  of  distinct  moleoides  of  aimLlar 
natures  unit^^d  by  mechanical  juxtaposition. 

The  fiandfltotiea,  in  which  the  sdicious  molecules  aw  nnited  by 
a  calcareous  cement^  are  tkr  more  susceptible  of  decitm  posit  ion 
than  those  unitetl  by  a  ailicious  cement,  for  it  appears  that  in  the 
former  ca^es  the  chemical  combination  ia  rarely  elFecteil  between 
the  liute  and  the  silica;  as  the  kitUr  ia  not  in  the  state  known  aa 
free  siliwfc,  nor  siich  u»  can  easily  form  combinations  with  other 
materiaJH.  In  the  eaae  of  oome  of  the  miJlstone  ffrits,  however, 
the  oemeuting  substance,  which  is  fiiliciouB^  forms  so  energetic  a 
oombinatiun  with  tho  molecules  it  env*?iojM»8,  that  both  resist  the 
action  of  external  causes  in  an  equal  manner^  and  the  durability 
of  the  Bnimley  Fall  Stone  may  mirly  be  compared  even  to  that 
of  gi-auite  itself.  These  remarks  may  be  extended  U^  the  conglo- 
merates— ill  all  essential  respects  at  least— becjiu^e  in  fact,  gene- 
rally speaking,  they  differ  irt>m  the  millstone  grita  only  in  the 
ai^e  of  their  elements. 

The  crjrstalline  marbles  vary  in  such  a  very  marked  manner, 
in  the  nature  and  the  prfjportions  of  some  of  their  consti- 
Lfliit^  and  they  have  been  so  modified  by  the  aocideota]  circum- 
atances  of  their  geological  position,  that  it  is  more  than  usually 
tlifHc*ult  to  tnic*»  the  laws  of  their  decom|K>aition  under  the  action 
M^  ^'A.     In  many  instances  they  are  traversed  by 

\  I' ire  pei-fectly'detined  crystals  of  the  hose  of 

t  t  tiu  ri:-.H»Lre,s  ciiu^ed  by  these  veins  are  filled  in  with 

t  -    matters,    such   as   clay»   and   sometimes   even   with 

1  *     liii,  however  reguhu*  the  structure  of  the  mass  may 

[ways  a  tendency  in  tho  more  crystalline  rocks  to 
I ,..- CM,  it  cleavage,  which  ls  often  different  from  thedirec- 
the  planes  of  strati fi en tion.  Under  such  circiuustaiu'es 
the  moisture  fumishe<i  by  the  atmosphere  either  fui'nirthes  the 
neoeeaary  for  the  decompositioii  of  the  materials  intro- 
into  tiie  veinsj  or  by  the  niecluuiical  effects  it  produ«xja 
tu  ci>nsequence  of  the  changes  of  temperature  disintegriit^s  the 
mi\3s.  The  former  ela^  of  phenomena  may  be  most  distinctly 
nl)?seived  in  the  Breccias,  or  such  mm^bles  as  the  Brocatello  and 
<  »r  iritnl  Jtt*per:  the  white  marbles  vary  frequently  exhibit  the 
lUjve  alluded  to,  and  fire  most  exposed  t<>  the  iujiiriea 
I  iy  the  intiltration  of  water  between  the  phines  of  divi- 

;?i'>ii-  it  is  to  lie  observed  that  the  spe^^ies  of  false  stratitication 
indicjited  by  the  cleavage  in  moat  apparent  in  the  rocks  which, 
1  '  '  f  (te  rocks,  liave  been  affected  by  proxiuiity  tt:»  igneous 
,  and  that  the  more  erystalliiie  the  marble  the  more 
••yp  .->-:i  u  is  to  this  inconvenience.  At  the  same  time  it  must  be 
olnHtirved  that  tho  more  perfe<.'tly  crystallisefl  carlxmates  of  lime, 
under  which  denomination,  in  fact,  nearly  ail  the  finer  marbles 
ouiy  be  indndeii,  resist  the  chemical  influences  of  the  atmosphere 
more  sncceaafully  than  similar  sulwtances  where  the  foniis  are 
not  so  distinctly  marked.  It  would  appear  as  tliough  the  prmiess 
of  crrstaUisation  were  accompanied  by  the  development  of  some 
chemical  affinity  between  the  ultimate  particle-s,  similar  t*i  that 
which  is  noticed  with  respect  to  the  various  forms  of  silica^  and 
'hi<ih  enables  them  afterwards  to  resist  more  energetically 
caus^  of  decay.  In  some  marbles  the  J4>ints  assume 
different  directions  from  either  the  lines  of  stratigraphit^al  depo- 
sition or  from  the  planes  of  cleavage;  but  in  the  practical  opeiu- 
tions  of  building  the  considei-ation  of  this  peculiai'ity  may  be 
neglected,  becaujie  they  am  usually  so  distinctly  marketl  as  to 
pUioe  in  reality  the  natural  limits  to  the  sizes  of  the  blocks 
niaed. 

M.  Diirocher  communicfitefi  to  the  Academie  dea  Bciences  a 
**«iir  Falworjition  de  i'eau  atmospherique  par  les  sub- 
,«»u  ..iW^i^r-iiiiji^''  which  throws  somo  liglit  on  the  subject  of 
ion   of  silicfited   materials,   or    those  containing 
,11..     ,  Fnnii  Ins  r-\T.rrinicnts,  it  appears  that  all  SO Iv 

of  this  !  ikbsorb  water  from  the  at  men 

t,  And  unri  1^  nt  of  hyilration,  which  must 

facilitate  the  decomposition  of  mixed  minerali*.  stich 
Ihe  silicates,  and  is  apparently  the  commencempiit  of  that 
matSm  MesBra.  Jamin  and  Bertrand  have  alsf>  shovm  that  in 
ftmnm  bodiefl  gus^  ^re  condensed  with  remarkalile  fatality,  m 
ifattt  it  is  possible  that  the  conditions  of  molecular  aggi^egation 
tnfluenoe  tiie  durability  of  mineral  subsbinces  in  the  direct  pro- 
"on  of  the  facilities  which  are  offered  to  the  jmssage  of  air  to 
'.  interior     From  this  we  may  infer  that  the  existence  of  a 


crystalline  structure  is  in  itself  a  protection  to  the  materials  in 
which  it  may  occur,  beoauae  un<ler  such  circumstiinces  the 
porosity  i«  usually  leas;  or  at  any  rate  the  intervals  between  the 
ultimate  molecules  are  proportionally  smaller  than  in  the  case  of 
materials  held  together  simply  by  aggregation  without  ci-ystaili- 
sation.  Sir  H.  De  la  Beche  noti*^  the  universality  of  this  law 
(Geol.  Observer,  ed.  1851,  p.  8),  but  he  does  not  attempt  to 
ttoeount  for  it. 

The  magnesian,  the  oolitic,  and  the  ordinary  secondary  and 
tertiary  limestones,  are  liable  to  decay  under  the  influence  of  the 
atmosphere  with  very  varions  degrees  of  rapidity;  and  it  ia, 
moreover,  to  be  notet:!,  that  tlie  same  formations  yield  materials 
varying  singularly  in  their  powers  of  reaistiince  according  it*  the 
position  they  ocinipied  in  the  quarries,  and  the  expanure  of  tlie 
building  in  which  they  are  employed.  The  rejsults  obtained  b> 
the  use  of  the  Amiton  magnesian  limestone,  and  the  marked  dif- 
ferences to  be  obsei-ve^l  in  the  Bath,  Caen,  imd  Portland  oolites, 
as  well  as  in  the  several  meml»era  of  the  tei-tiary  series  of  the 
Paris  basin ,  appears  to  show  that  no  a  priori  laws  can  be  Isud 
doTATi  with  respect  to  their  durability  when  exposed  to  the  air. 
All  these  classes  of  materials  are  supposed  to  have  been  depo- 
sited by  waters  containing  their  elements  in  solution,  and  if  they 
were  once  in  that  state  (t.  e.,  of  solution)  it  must  be  evident  that 
they  are  always  snsceptible  of  passing  int-o  it  again,  if  the  neoeft- 
sary  conditions  are  presented,  unless  the  deptysition  should  have 
bt*en  effected  bv  the  introduction  of  some  additional  element,  or 
such  eleutent  sliouid  have  been  eupplietl  at  a  lat-er  period-  There 
is  another  chemical  agent  at  work  in  mimy  cases  to  hjisten  the 
decomposition  of  the  seflimentiLry  rocks  unaffected  by  Plutonic 
action — namely,  the  animal  matter  which  they  so  oljten  contain; 
and  as  the  distribution  of  this  matter  ia  not  subject  to  any 
definite  law,  it  necessarily  produces  irregular  effect*.  Occaaion- 
ally,  also,  the  biidy  of  the  stones  is  traverseil  by  numerous 
tissures,  which  have  lieen  subsequently  filled  in  by  more  crystal- 
line materials  of  greater  powers  of  resistance;  and  again,  the 
chemical  nature  of  these  stones  often  varies,  owing  to  the 
presence  of  more  or  less  sihca  in  combination  with  the  oiMlinar>* 
baae^.  Every  possible  variety  in  the  mode  of  disintegration  may 
therefore  be  observed  in  these  stones. 

Experience  has  shoTWTi  that  the  magnesian  limestones  are  not 
more  capable  of  resisting  the  effects  of  our  London  atmosphere 
than  the  carbonates  of  hme  formerly  use<i,  when  proper  care  has 
been  exercised  in  the  selection  of  the  hitter.  Mr.  Rogers,  indeeti, 
i-emarks  (Brit  Assoc,  J841>)  that  rain-wjiter  slightly  carbonated 
takes  up  the  cai'bonnte  of  magnesia  more  i-ajndly  than  it  d<M^s 
the  carbonate  of  lime,  and  that  the  magnc-rian  silica t^js  are  easily 
soluble,  even  in  pure  water.  Forchhmumer  also  oliserves,  that 
water  which  contains  carbonate  of  9<xla  acts  easily  upt>u  magne- 
sian rocks.  Now,  it  is  ver\'  probable  that  the  rain-water  falling 
throtigh  the  atmosphere  of  Ij<?ndon  should  be  charged  at  any 
rate  with  carbonic  acid  gas,  and  thus  become  extremely  preju- 
dicial to  this  class  of  materials;  and  it  is  |X)8sible  tliat  the  rain 
may  give  rise  to  a  catalytic  action  between  the  lime  and  magnesia 
contained  in  this  clasis'  of  stones,  which  would  facilitate  their 
decomposition.  Every  stone^  as  may  Im  gathered  from  what  ha^i 
been  said  above,  is  exposeti  to  decay  in  the  precise  ratio  of  its 
porosity,  but  in  addition  to  this  cause  of  disintegration,  which 
acts  principally  by  allowing  water  to  exercise  its  natural  mecha- 
nical powers,  all  the  ordinary  building  stcmes  are  expiised  to  the 
peculiar  process  known  by  the  name  of  nitritication,  which,  in 
consequence  of  the  formation  of  the  crystals  of  nitre,  combined 
with  a  base,  tends  to  iliaintegratiou  of  the  surface.  The  magne- 
sian iimeetonen  allow  the  development  of  this  process  im  freely  as 
the  carbonates  of  lime,  even  if  they  do  not  offer  extrjiordinar>' 
fkeilities  for  its  action.  The  generally  received  opinion  U,  that 
the  azote,  furnisberl  by  the  deconij»osition  of  the  animal  matters 
diffusfw^l  through  the  rocks  combines  with  the  oxygen  of  the 
atmos}>here  to  form  nitrogen,  which  latter  gas  in  its  turu  coui- 
bine«i  with  the  f*oda,  existing  in  small  quantities  in  all  sotlimentai'v 
deprwita,  t^  form  the  nitrate  of  soda  or  the  aalt|>ctreof  commerce. 
Dumas  says,  that  azote  and  oxygen  combine  mrwt  readily  under 
the  influence  of  electricity,  but  that  the  energetic  bases,  lime  and 
magnesia,  may  suttioe,  especmlly  when  moisture  is  jjresent,  t«i 
1^ place  that  intemiediiit^^  agent.  At  any  rat^i,  this  chemicai 
o|)enition  t?ikea  pla<?e  in  nearly  all  building  stjooea  of  a  jxirous 
nature;  and  it  may  confirm  the  common  opinion,  that  of  stones, 
of  the  same  description  geohigiiially,  the  densest  are  the  most 
likely  to  rt^ist  the  actiou  of  the  atmosphere. 

The  pheuomena  of  the  salt[)etring  of  building  materials  are 
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irery  little  understood;  but  there  are  certain  practical  rules  which 
mukj  serve  to  guide  the  architect  in  his  endeavours  Uy  avoid  the 
inconvenience  arising  from  it.  They  art — Firet^  to  employ,  il' 
possible^  in  dAmp  poaitiuuB,  either  granite,  the  mitlBtone  grits^  the 
L-onglomemtea  of  a  purely  silicioua  character,  or  aandstones  free 
from  animal  matter  and  the  sulphate  of  iron. 

Secondly.  If  the  cost  of  either  of  these  dnsaes  of  materiaJa 
should  render  thair  employment  impracticable,  the  use  of  any  of 
the  ordinary  limeatoneB  ahoidtl  be  avoided  in  positions  where 
they  are  exposed  tt»  warm  dampness,  should  it  be  desired  to 
execute  any  coloured  decorations  upon  the  immediate  surfiice  of 
the  walls.  When  from  local  con&iderationfl  it  may  be  advisable 
to  employ  theae  materials  in  bisement^  or  other  damp  iJositiouH^ 
they  muat  be  separated  from  the  upper  structure  by  the  interpo- 
sitdon  of  a  layer  of  some  impermeable  material,  to  intercept  the 
pAsaage  of  the  water,  which  would  otherwise  be  aljsorbed  by  the 
capll&rity  of  the  upj>er  stonework. 

Thirdly.  Every  precaution  mui^t  be  taken  to  prevent  the  satu- 
ration of  tlie  ordinary  limestonea  by  sea  water,  and  the  use  of  sea 
sand  in  the  mortar  to  be  employed  with  them  must  be  carefully 
avoided,  because  sea  water  furnishes  the  salts  of  soda  most  likely 
to  aa«ist  in  the  formation  of  the  nitrates,  and  sea  sand  is  also 
highly  impregnated  with  the  same  salts.  It  w  e<]ually  known 
that  the  atmosphere  of  the  seashore  holds  in  auspensiou  a  notable 
quantity  of  the  various  salts  which  pass  oii*  by  evaporation  (rom 
Uie  aor&ce  of  the  seji,  and  it  is  for  this  reason  that  stones  whicli 
are  exposed  to  nitrification  sutler  more  rapi<Uy  in  such  poeitiona 
than  in  the  interior  of  the  oountry. 

Fourthly,  to  isolate  deetimtive  works  etlectually  from  the  waUs 
formed  of  materials  in  any  way  susceptible  of  aaltpetring.  Of 
h*ie  years  attempts  have  been  made  in  Paris  and  some  other  con- 
tinental towns  to  revive  the  jjractice  of  nnu'al  ileeorations,  but 
the  results  have  generally  been  unfavourable,  in  consequence  of 
tlie  chc^mical  action  of  the  atmospheric  moiature  transmitted 
t!  I  rough  the  pores  of  the  stones.  So  seriously  has  this  cause  been 
observed  to  affect  internal  decorations,  that  the  architect  of  the 
new  Hotel  du  Ministere  de«  AflEaires  Etrangferes,  M,  Lacomee, 
has  lined  the  inner  surtaces  of  the  walls  destined  to  receive  either 
silk  panels  or  paintings  with  »heet  lead,  and  has  then  battened 
out  independently  of  them.  In  the  new  clinreh  of  St.  Vincent  de 
Paid,  the  jiainting  on  the  dome  behind  the  high  altar  haa  begun 
to  fade  fn>m  the  etfecta  of  the  trauHmitisiou  of  the  moisture  of  the 
atmosphere  through  the  atone  vaulting.  This  work  has  not  been 
executed  more  than  about  twelve  months. 

It  must  be  observed,  with  respect  lx>th  to  the  carbonates  of 
lime  and  the  magnesian  limestones,  that  their  principal  elements 
eiist  only  in  the  state  of  aubcarbonates  while  the  stones  remain 
in  the  rock.  They  absorb  carbonic  acid  from  the  atmosphere, 
iwd  harden  by  exposure  to  tlie  air;  but  as  the  hardening  process 
will  augment  the  coat  of  labour^  and  is  moreover  very  slow  in  its 
action,  it  is  rarely  resorted  to  in  practice.  For  many  reasons, 
however,  it  would  be  desirable  to  ouarry  the  stone  rei| aired  for 
an  important  building  twelve  montns  befbi'e  it  is  to  be  employed, 
because  the  danger  to  be  apprehended  from  frost  woidd  bo 
avoided,  and  the  carbonisation  would  be  more  perfect.  Another 
very  useful  precaution  is  to  cover  the  erposed  surfaces  wili  a 
wash  of  some  description,  able  either  to  close  their  pc>re8  or  to 
produce  a  chemical  action  on  the  stones  themselves.  The 
practice  of  some  Ixvnduu  masoua  of  jmintiag  tlie  stonework  as  it 
is  carried  up  with  a  thick  slime  of  stone  dunt  and  water  acts  in 
thn  former  manner;  the  washing  all  exposed  surfaces  with  an 
alkaline  silicate  acts  in  the  latter,  and  it  would  be  unqueatiunably 
preferable  were  it  not  that  in  some  positions  the  addition  of  even 
the  small  quantity  of  soda,  requisite  to  hold  the  silica  in  solution, 
mi^ht  furnish  the  element  of  the  aaltpeti'e. 

Of  late  years  attempts  liave  been  made  to  cast  doubts  upon  the 
oorrectoess  of  the  generally-received  opinion,  that  it  is  essential  to 
place  stonoB  on  the  same  bed  as  they  occupied  in  the  (juarry.  With 
some  few  stones  when  in  place,  it  may  be  true  that  the  position  of 
the  hiyers  is  a  matter  of  inditfei'en<?e;  for  the  roche  de  St.  Cloud 
Hud  the  ViUebois  stone  of  the  neighbourhood  of  Lyons,  amongst 
the  secondary  and  tertiary  limestones,  have  been  employed  without 
reference  to  the  planee  of  beil  for  many  centuries  without  incon* 
venience.  But  these  caites  are  decidecUy  exceptional,  and  even  in 
them  the  powers  of  the  stone  to  resist  a  crushing  weight  are  leas 
when  it  is  applied  in  a  direction  parallel  to  the  bods  than  when  it 
is  ftpplied  transversely.  In  alm*>3t  every  other  case  it  will  be 
fotind  that  when  stones  are  used  the  wrong  way  of  the  bed — to 
cmplo)  a  workman's  phrase— Uiey  dhiiutegrate  in  parallel  pkt<9s. 


Great  care  requires  to  be  exercised  to  nBcmtam  tiie 
direction  of  the  natural  beds,  because  many  stones  presoit  ili#< 
appearance  of  inclined  planes  of  depositioa,  which  cnt  the  bedi» 
and  joints  under  every  modification  of  angle,  When^  from 
stones  having  been  worked  in  the  quarry,  it  is  difficult  to  ai 
tain  the  precise  bed,  it  is  possible  that  tiie  mason  may  be  miwg 
by  the  greater  facility  with  which  they  work  in  one  durectiony 
and  may  mistake  this  cleavage  for  the  r^  bed.  The  only  retited|^ 
appeuv  to  be  to  cause  the  etones  exposed  to  this  dan|^  to  m 
marked  In  the  quarry,  but  fortunately  the  examples  of  its  oo^if^ 
rence  are  rare. 

The  principal  danger  of  exfoliation  arises  from  the  expaAsiaO 
of  the  moisture  contained  in  the  stone  imder  the  intitieno»  of 
frost,  and  a  very  elegant  proceas  was  invented  by  M,  P-*~'  ^-r 
the  purpose  of  ascertainmg  the  probable  extent  du> 

cause.      M.  Branl  in  his  experiments  upon   the  resi^ ,    .a 

stones,  caused  them  to  he  boiled  for  half  an  hour  in  a  aatmiittfd 
solution  of  the  sulphate  of  soda.  They  were  then  withdimwm 
and  allowed  tu  sttuid  in  a  flat  vessel,  at  the  bottom  of  which  mm 
a  small  quantity  of  the  same  solution^  the  first  etflorescenoei 
were  washed  olf,  and  the  degradation  of  tlie  stones  during  the 
next  five  or  six  days,  under  the  effects  of  the  continued  ^mor> 
escence,  were  taken  as  an  indication  of  the  probable  extent  to 
which  they  would  be  affected  by  frost.  In  the  tirst  Trolom*  at 
Rondelet's  Art  de  Batir,  p.  307  (ed.  IB42,  Paris),  AL 
process  is  described  in  detail;  but  some  very  curious  exi 
recorded  in  vol.  7,  !"►  serie  dee  Annales  des  Fonts  et  O 
by  ^L  Minard,  together  with  an  article  by  M.  Vicat,  inserted 
the  same  volume,  throw  irery  considerable  doulits  upon 
amount  t>f  de[»eudanoe  to  be  placed  on  its  indicationai  M. 
indeed,  very  properly  observes;,  that  it  stUi  remains  to  be  ^ 
that  the  expansive  action  of  water  in  freezing  is  identical 
that  of  crystallisation,  which  can  only  produce  energetic  effeel 
temperatures  between  fi8*  and  86*^  Fahr.  According  to  this 
accurate  observer,  intones  which  are  exposed  to  a  southerly  aspee^ 
on  the  north  of  the  equator,  are  more  affected  by  frost  than  tkoM 
exfMjsed  to  the  noilli;  and  the  most  efficient  protection  to  mai*- 
nals  of  this  description  of  a  porous  nature  is  a  coating  of  oil 
paint,  or  amy  other  fatty  pigment  which  prevents  moisture  from 
being  driven  or  abaorbetl  into  the  stone,  M.  Minard  reoom^ 
mends  that  stone  should  be  qiiarried  in  the  spring,  axid  nei 
employed  in  a  buHdiug  until  it  has  been  exposed  to  the  allbeli 
of  one  winter  at  least. 

In  uumy  varieties  of  the  oolites,  the  fossil  sheUs  Are  to  be 
obeerved  left  in  high  relief  upon  the  surfiMse  by  the  decompoaitiaii 
of  the  materiids  in  which  they  were  embedded,  and  in  Baui0loo» 
the  vtiins  of  calcareous  sjjar  frequently  become  detMshed.  H 
appears  that  the  aiuse  is  the  same  in  both  cases,  and  than  the 
shells  jLud  the  veiuH  pi-otrude  in  ootiseattenoe  of  the  imstug 
f>owcrs  of  the  more  perfectly  crystallised  carbonate  of  lime,  m 
whidi  they  are  composed,  exceeding  those  of  the  amorphont 
mawi*  ill  which  they  are  embedded*  When  nodules  of  flint  or 
chert  occur  in  the  numerous  varieties  of  carbonate  of  lime,  tbe 
stone  aiThimd  them  m  ueually  more  durable  tluui  the  general  man 
of  the  rock,  doubtless  because  it  eonttdns  a  p^^irtion  of  the  silies 
in  combination  with  the  lime.  It  is  known,  indeed,  that  the 
application  nf  a  si>luble  solution  of  silica  will  at  all  times  add 
much  to  the  durability'  of  the  purer  carbonates  of  lime;  but  it  is 
very  desirable  that  the  conditions  under  whicli  such  a  solutiaii 
should  be  employed  should  be  made  the  subject  of  close  and 
isireful  experiments. 

There  are  some  varieties  of  arenaceous  limestones  and  saiid* 
stones  with  calcareous  cements,  and  a  rery  remarkable  silickms 
deposit,  to  l>e  met  with  in  the  upper  secondiu^  and  tertiAi^ 
formations,  which  may  eventually  serve  to  throw  light  upon  Ins 
chemical  changes  produced  by  the  atmosplisi^  in  oonseqnenes^if 
the  vmry  decitiol  character  they  assume.  For  instanes,  ibs 
sandy  beds  of  the  Kentish  rag  perish  in  consequence  of  tiiS 
mc^chanic^  removal  of  the  sandy  cement  which  binds  togetlisr 
the  particles  of  limestone.  The  gres  or  sandstones  of  Fontaltt»» 
bleau  and  Windsor  forestas  frequently  decompose.  In  conseqi 
of  the  removal  of  their  calcareous  cement  by  moisture,  or  by 
action  of  the  air;  whilst  the  siHcious  beds  of  the  lower 
appear  likely,  from  Mr.  Way's  experiments,  to  furnish  materials 
inestimabi«^  vzdue  to  pla-^^tic  art,  and  also  affording  a  oonvenisn^. 
and  economical  supply  of  the  soluble  ulica  required  to  oompeunl 
tbe  deficiencies  in  other  more  generally  employed  mftterials. 

With   respect  to  the   gjrpseoua  formaiionB,  it  appears  that 
where  they  occur  iu  suiHuient  abundance  to  be  used  as  ordinsrjf 
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building:  m&teruUs^  they  abdorb  moi«rture  from  the  atin4>aphere 
witJi  cxtniordinary  facility;  while  they  decompose  with  «ach 
rapidity  that  the  mimicipiil  authorities  of  Paria  have  forbidden 
their  being  used  for  the  walls  of  houaea.  Occa^iomUly^  however, 
nibble  plaster  atoae  h  need  for  eDclosnre  walls,  but  it  rarely 
lastA  more  than  from  twenty  to  thirty  years,  when  exposed  to 
the  weather  near  ParijL  The  cause  of  this  rapid  de<9iy^  according 
to  Gmelin,  ie  to  be  found  in  the  fact  that  the  sulphates  with  an 
earthy  base  (gypsum  being  a  sulphate  of  lime)  are  soluble  in 
water.  It  ia  alBo  to  be  olieerved  that  many  of  the  gypeeons 
depoaits,  especially  those  found  near  Paris,  are  impregnated  with 
an  extraoroinary  proportion  of  organic  matter;  tnis  decomposes 
on  expoanre  to  the  air  in  warm  and  damp  iiositionSf  and  gives  rise 
to  the  foxmation  of  nitrous  aaltn  to  i4uch  an  extent,  that  the  salt- 
petre used  by  the  French  p<jwder  manufactiirerB,  during  the  last 
war,  was  ahnost  entirely  obtained  from  cellars  eonslructetl  of 
rabble  masonry ^  set  in  plaster  m  the  «tvle  usually  adopted  in 
France.  It  is  posjsibk  that  the  gases  which  are  present  in  rain 
water^  or  in  the  atmosphere,  may  give  rise  to  a  apecles  of  deeom- 
poaition  by  relative  affinity,  in  combination  with  the  sidphuric 
add  of  the  gypsnm. 

Atmospheric  influence  upon  bricks,  tiles,  and  other  building 
matoriak  obtained  by  the  burning  of  plastic  clays^  depend!<i  very 
vmdi  on  ths  ehotnicai  comi3<iisition  of  the  clayitt,  iind  on  the 
degree  of  burning.  Thus  any  distinct  portions  of  limestone 
present  in  them  would  be  converted  into  quicklime  in  the  kihi, 
and  when  the  bricks  were  thoroughly  wetted  would  eipimd  in 
such  a  manner  as  to  disintegrate  the  mass.  If  the  clay  usetl  is 
too  poor,,  that  is  to  say,  if  it  cont^iins  an  excess  of  stand,  the 
bricks  will  not  become  sutEcieutK'  fused,  and  upon  exposure  to 
the  weather  their  constituent  parts  will  separate.  It  is  to  be 
observed  that  in  bricks,  as  in  stones,  decomposition  does  not  take 
place  with  the  greatest  rapidity  where  constant  moisture  exists, 
but  rather  whert;,  from  the  influence  of  capillarity,  variable 
according  to  the  moisture  furnished  by  the  atmosphere  either 
direetly  or  indirectly,  a  series  of  altemationi*  of  dryness  and 
humidity  prevaiL  The  foundation  walls  of  buildings  do  not 
in  &ct  suffer  so  much  in  the  parts  immediately  upon  the 
ffTonnd^  as  they  do  in  those  at  a  neigh t  of  from  one  to  three 
feet,  according  to  the  permeability  ol  the  materials  employed. 
When  bricks  made  of  clay  containing  free  silica  are  laid  in 
mortar,  and  moisture  can  pass  freely  from  either  one  or  the 
other,  it  may  be  observed  tlmt  the  edges  in  ctmtact  become 
harder  than  the  body  of  the  bricks.  No  doubt  this  arises 
from  the  formation  of  a  silicate  of  lime  and  alumina^  the 
lime  being  furnished  by  the  passage  of  the  water  through  the 
bed  of  mortar. 

Upon  limes  and  cements  the  effects  of  the  atmosphere  are 
very  marked,  although  at  present  tiiey  arc  consideretf  to  be  of 
i^  less  importance  than  formerly.  All  the  materials  of  this 
whether  the  hydraulic,  or  the  rich  limes,  the  cements,  or 
a  plasteni  properly  so  called,  have  a  reinai'kable  avidity  for 
iter,  and  abstracting  it  from  the  surrounding  atmosphere 
nune  the  form  of  hy&Atea,  If  these  occiu-  in  the  conditionB 
requisite  to  enable  them  to  pass  into  the  carbonates,  or  sulphates, 
a  spedes  of  oonfu8e<l  lirystailisation,  or  aggregation,  take^  place. 
But  it  must  be  evident,  fn>m  what  was  said  in  the  commence- 
ment of  this  notice,  that  the  r|uantitv  of  carbonic  acid  gas  the 
atmosphere  is  capable  of  furnishing  within  a  moderate  perioti  is 
exceedingly  small,  and  the  theory  that  limes  or  cements  harden 
originallv  oy  the  abst>ri}tioa  of  that  gas,  and  the  consequent  con- 
venion  of  tiie  lime  into  carbonate  of  lime,  must  be  attandoned. 
There  can  be  no  doubt  but  that  tlie  conversion  of  the  lixne  into 
the  carbonate  must  increase  its  cohesi<jn,  but  the  rapiid  setting, 
to  use  a  workman's  phrase,  ctinnot  be  accoiuited  for  in  this 
msnner.  It  appears,  .so  far  as  we  are  able  to  judge  in  the  actual 
state  of  applied  chemistry,  that  mortars  harden  in  consequence 
of  the  formation  of  an  insoluble  sUicate  of  lime  and  aluniiua,  the 
silioi  being  either  furnished  by  the  lime^jtone  itself,  or  by  the 
Hand,  poz2olanOf  or  other  ingredient  mixed  with  the  slacken  I  iime. 
When  the  setting  has  been  once  effectefi,  the  absorption  of 
carbonic  acid  gas  from  the  atmosphere  may  tend  to  harden  a 
thin  extemid  film;  but  the  very  jjerceptible  ohiiracter  of  this  Him 
militates  against  the  supposition  that  the  cause  producing  it  can 
n/ct  upon  the  interior  of  tne  mass. 

Nevertheless,  the  numenjua  classes  of  limes,  cements,  and 
piaster*,  exhibit  veir  marked  diffidences  in  their  manner  of 
rasiBting  the  action  of  the  utinosphere.  The  purer  carbonates  of 
liBis  when  used  for  the  preparatiun  of  mortifer,   sre  exaessivsly 


soluble  in  water;  an*!  if  the  mortar  obtained  from  them  he  much 
exposed  to  the  weather,  or  to  the  action  of  running  water,  it  will 
be  rapidly  removeri.  The  argillaceous  liTuestonos,  on  the  c»jn- 
trary»  furnish  the  elements  necessary  to  form  an  ins^iluble  double 
salt  of  Itme  with  the  silica  and  alumina;  and  if  the  mortars  made 
from  them  be  protected  fix>m  running  water  during  the  |ieriod 
required  for  their  setting,  the  action  of  either  weather  or  running 
water  subsequently  will  rather  tend  to  increase  their  powers  of 
resistance.  The  practical  lesson  to  be  drawn  from  these  facts 
would  appear  to  be,  tliat  none  but  the  limes  obtained  from 
an^laoeous  limestones  should  be  employed  in  damp  situations. 
With  respect  to  the  use  of  plaster,  the  ftbaervations  before  marie 
upon  the  gypseous  stones  will  appK  here  perhaps  with  even 
greater  force.  Indeed  the  marKetl  ditference  between  the 
external  aspects  of  the  applied  phist^r  and  the  natural  stone, 
would  show  that  in  the  process  of  calcination  some  element  we 
are  unable  to  ascertain  must  be  driven  off.  It  may  be  that  the 
buiDt  phister  yields  moi-e  readily  on  account  of  the  absence  of 
this  very  element;  but  cert«iin  it  is  that  plaster  of  Paris  very 
rapidly  decays  when  exposed  to  the  influence  of  the  atmosphere. 

Temperature  appears  to  act  in  a  distinct  manner  upon  limes 
and  cements,  for  if  they  arc  used  in  summer,  without  the 
a4loptiou  of  anv  precautions  to  defend  them  from  the  sun,  they 
invariably  crack;  and  of  course,  if  their  water  of  crystallisation 
bifcx)mes  frozen  in  winter,  the  whole  mass  will  disintegrate.  The 
more  rapidly  limes  or  cements  solid iiy,  the  more  they  appear  to 
be  exposed  to  the  danger  and  inconvenience  of  cracking  m  warm 
weiither,  and  it  would  appear  tlmt  the  most  fevourable  condition 
for  their  resistance  is  when  a  certain  degree  of  uniform  moderate 
dampness  prevails.  It  must  also  be  observed,  that  .«4ea  air  has 
a  marked  influence  upon  the  durability  of  some  limes,  because 
tlie  minute  particles  of  sea- water  it  contains  hold  in  solution 
m;iny  salts  with  which  free  lime  has  more  affinity  than  with 
silica. 

The  decay  of  wood  superinduced  by  atmospheric  action,  is 
affected  by  a  different  claims  of  phenomena  from  those  which  tend 
to  destroy  stones  and  metaJs,  namely,  th<:>8e  connected  with 
organic  chemistry;  although  at  the  same  time  the  changes  pro- 
duced by  inorganic  elements  are  as  powerful  in  the  one  case  m 
the  other  From  the  day  when  wockI  is  felled  to  the  day  it  is 
used,  it  refjuires  care  and  attention,  and  when  it  is  in  place  pre- 
cautions should  still  be  taken  to  ensure  its  durability,  Currenti* 
of  air  which  are  either  renewed  with  tf>o  great  rapidity,  or  are 
too  dry,  a  temperature  too  ehv&Unl^  constant  moisture  at  high 
temperatui-es,  alternations  of  dryness  and  humidity,  absence  of 
ventilation  proilucing  wet  rt>t,  the  accidental  tninHp:>rt  by  the 
atmosphere  of  the  seeds  of  certain  cryptognnious  plants  pro<1uclng 
dry  rot,  and  the  attacks  of  insects,  together  with  the  fennentatiou 
of  the  sap  of  the  trees,  may  be  cited  amongst  the  numerous 
sources  oi  danger  from  which  it  is  necessary  to  secure  woo^l 
either  when  in  store  or  when  employed. 

When  wood  is  exposed  to  frequent  currents  of  air,  especially  at 
high  temperatures,  the  moisture  it  ctmtains  evaporates  too  rapidly, 
and  gives  rise  to  cracka  and  fissures  which  either  destroy  the 
resistance  of  the  material,  or  open  a  iwiasage  for  the  water  eon* 
tained  at  other  times  in  the  atmoBpnere  to  penetrate  to  the 
interior  of  the  mass.  If  the  temr>erature  to  which  wood  m 
exposed,  whilst  any  s»p  remains  in  it,  is  too  elevated,  the 
vegetable  titiida  ferment,  the  tenacity  is  diminished,  and  when 
the  action  is  carried  to  its  full  extent,  the  wood  quickly  becomes 
affected  by  the  dry  rot.  Exposure  to  the  atmosphere  in  positions 
where  rain  can  lodge  in  quantity,  contact  with  the  ground,  anf! 
application  in  damp  »itu;ition8  depriveii  of  air,  will  render  wood 
liable  to  the  wet  rot;  and  however  well  seasoned  it  may  have 
been  previously  to  lieing  brought  within  the  iniluenoe  of  any  of 
these  causes,  it  will  infallibly  suffer.  It  is  therefore  of  the 
hiorheat  imnortance,  that  whether  in  the  merchants-  stores,  or 
Midwequently  when  placed  in  a  building,  wood  should  be  pre- 
i*erved  from  contact  with  the  ground,  and  that  air  should  have 
fr^e  acoeas  to  it  in  every  direction.  The  germs  of  destruction  are 
often  oommunicated  whilst  the  wood  h  m  store  from  nt»glect  of 
these  simple  precautions;  if  they  be  once  implant^,  the  progress 
of  decay  can  never  be  subseciuently  arrested.  It  hju^  neen 
supposed  that  keeping  wood  in  water  tends  to  prevent  the  com- 
mencement of  firy  rot,  because  in  that  position  tne  snp  is  washed 
out  of  the  pores.  If  this  theory  is  connect,  it  must  be  evident 
that  the  oftener  the  water  is  dianged,  the  greater  will  be  the 
probability  of  its  producing  the  desired  effect,  because  if  it  be 
allowed  to  stag^te  it  must  bsconie  sntnrated  with  the  onp  in 
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course  of  time,  and  unable  to  take  up  any  adilitlonal  quantity 
which  may  l>f  pr^^K^nt.  Duhamel  obaen'ed^  that  if  wood  were 
immeried  imme<liately  aftor  it  was  felled,  it  would  be  less  liable 
Uj  decay  than  if  put  in  water  at  a  subaequent  period;  he  aL»o 
found  that  inunei-ftion  tended  to  presence  the  wtwxl  from  the 
attacki  of  iuBects,  and  even  to  arrest  the  progress  of  some  kiudB 
of  decay,  bat  that  a  notable  pt^rtion  of  the  strength  wa**  lost. 
The  drying  and  seasoning  t^ike  place  with  gre«iter  rapiflity  after 
immention,  probably  beeanse  the  water  dinplaces  the  sap,  which 
does  not  evaporate  m  rapidly  as  the  thinner  fluid.  DiibajBel 
asserts  that  the  pni^ceas  of  charring  the  euik  of  po«U,  &c.,  built 
into  the  gi-uund,  l»  very  inefficient,  and  that  it  is  only  of  use  to 
the  extent  of  interposing  an  extnineous  aulietance  between  the 
wood  and  the  earth;  in  his  opinion  it  would  be  better  to  enclose 
the  lower  ends  in  sand,  atone,  cinders,  or  other  material  which 
wonld  easily  carry  off  the  water  supplied  by  the  sun'ounding 
media. 

When  wood  is  converted  and  placed  in  a  building,  it«  dura- 
bility may  be  greatly  inereaaeii  by  covering  it  with  a  coating  of 
paint,  or  other  subntance  wbicli  will  prevent  the  moisture  of  the 
atmoiphare  from  obtaining  access  to  it  But  it  is  e^cutial  thiit 
the  wood  so  covered  nhould  be  free  from  sap  or  internal  moisture, 
or  the  very  pej^ection  of  the  coating  will  l>e  found  to  accelerate 
ita  decay.  Care  must  lie  taken  to  prevent  WJtt^L»^  frt>m  tin  ding  itii 
way  into  the  joints,  mui  if  the  w«K>d  be  ejc posed  directly  Xxy  tlie 
action  of  the  sun,  it  Bhoidd  be  painteii  of  a  colour  able  to  reflect 
rather  than  to  aliaorb  heat.  It  is  desirable  that  it  should  be 
jilaned  before  being  jminted,  in  order  that  the  piaint  uiay  Ixi 
ap[>lied  in  an  equal  mauner  over  the  sui-iace.  It  is  important 
also  to  observe,  that  the  topisture  in  the  atmosphere  not  only 
atl'ect^  the  volume  of  the  wood,  but  frequently  alters  the  position 
of  the  tibrea  by  protlucing  a  t4>i"Bion  analagoua  to  that  which  may 
be  observed  in  hygrometric  cords. 

Of  late  years  the  procesaeji  of  Kyauizing,  creosoting,  and 
immersing,  timber  in  solutions  of  mineral  salts,  have  been 
applied  with  various  success  for  pi^e^ierving  it  from  rot,  and  the 
attacks  of  worms  or  luits.  Of  these,  Kyanizing,  which  employs 
a  solution  of  deutochloride  of  mercury,  appears  to  be  tnoAt 
satisfactory;  and  among  aome  striking  illuati'ations  of  its  resulta 
may  be  cited  the  fence  of  the  Regents  Park;  the  posts  of  which 
were  inserted  in  the  ground,  without  being  painted,  at  least  18 
years  since,  and  remain  at  the  present  <lay  in  very  t^jlerable  con- 
ditioD.  For  railways,  and  harhom-  works,  English  engineers 
apjiear  to  prefer  the  system  of  cre<:)8oting,  or  immersing  the 
timber  in  the  rough  oil  of  tar,  until  it  has  ahsorbed  at  leaat  7  ur 
8  lb.  per  cubic  foot.  The  difficiilty  of  inject iDg  so  large  a  quan- 
tity of  oil  is  overcome  by  exhausting  the  sap  aud  moisture  fram 
the  wood  in  vacuo,  and  then  forcing  in  the  oil  under  great  pressure; 
a  species  of  artificial  drying  is,  however,  frequency  necessary, 
ana  indeed  the  sucoeea  of  this  proceaa  appears  to  depend  entii'ely 
up<in  the  extent  to  which  the  original  moisture  is  withdi'awn. 
IMh  corrosive  sublimate,  and  oil  of  tar,  are  capable  of  resisting 
thfe  causes  of  decay  communicateti  by  tlie  atmosphei'c,  and  the 
latter  \»  said  to  be  an  etlectual  preservative  agiunst  the  attacks  of 
boring  animals;  but  it  is  to  be  feared  that  the  ordinar}^  manner 
of  applying  them  does  not  ensure  their  penetration  t<i  a  sulhcient 
depth  ti3  attain  the  objects  desired.  The  use  <>f  tlie  sulphate  uf 
copper,  and  of  the  other  metallic  aalta  haa  hithert<j  Ix^en  un»Uf>- 
oeesfuj. 

In  the  bent  timber  bridges  which  have  been  constructed  on 
»ome  of  the  recent  line»  of  railway,  altliough  every  ordinary  pre- 
caution waa  Uiken  in  selecting  the  timber,  immeraiDg  it  in 
solutions  of  the  metallic  salts,  and  in  painting  it  when  in  place, 
tlie  wet  rot  has  exhibited  itaelf  in  so  many  instances  as  to  render 
it  lUmoet  neoeeaary  to  abandon  a  system  which  appeared  to  have 
WMky  recommendations.  It  is  however,  to  he  observed  that 
these  bridges  decayed  solely  l>ecauae  their  elasticity  caused  them 
to  yielil  upon  the  passage  of  every  train.  Tlie  play  thue  pi-cnluced 
f44uaed  the  joints  ti>  openj  and  moisture,  furnished  by  rain  or  the 
condensation  of  vap^nur,  found  ita  way  into  the  interior  of  the 
beama  The  failure  of  the  bent  timber  ribs  in  such  situations 
doe«  not,  therefore,  in  any  manner  ati'ect  the  propriety  of  using 
that  construction  on  more  suitable  occasions.  A  v^dimble  lesaon 
i*,  however,  to  be  learnt  fi-om  the  above  fact^  y\z,^  that  it  is 
difficult,  if  Dot  impossible,  to  protect  complicated  systems  of  car- 
pentry from  the  electa  of  the  atmosphere,  when  exposed  Uf  the 
ocjoaainnal  action  of  heavy  loada  able  to  produce  a  disturbance 
of  their  main  parts. 

In  the  theatre  at  Munih  a  aoluble  glasa  was  applied  to  the 


woodwork  and  scenery  for  the  purpose  of  preservmg,  aiMl«  tf  iv 

aR  possible,  rendering  thera  iu combustible.  This  glass  was  in  fiid 
a  solution  of  free  hiUcsi  in  caustic  alkali;  and  iiP  the  wooti  was 
properly  seasoned,  there  am  lie  no  doubt  of  the  value  of  the 
applimtiou,  especially  if  it  was  injected  under  pressure.  Pro- 
fessor Wa/s  rc^e arches  intxj  the  silica  beds  of  the  lower  chalk 
prove  that  a  solution  of  this  nittni*e  could  be  obtained  easily  and 
economicfiUy ;  and  the  advantages  it  offers  certainly  render  its 
application  de»inible. 

The  action  of  the  atmosphere  upon  metals  is  even  more  oom- 
plicated  than  that  which  takes  place  upt^n  stones,  bocauas  tlie 
electro-chemicfd  changes  are  more  efficient,  and  tite  m€«tallic 
bases  arc  sui^*eptible  of  combining  with  a  greater  number  of 
gases  than  the  earthy  bases  or  the  metalloids.  In  building 
operatioQs  the  metaJs  commonly  used  are  iron,  lead,  copper,  tin, 
zme,  witli  the  mixed  metals,  brass  or  bronze,  and  to  them  we  will 
confine  our  attention. 

Ii-oHj  whether  cast  or  wrought,  becomes  rusted  on  expomm  to 
the  air  or  water  under  certain  conditions;  that  is  to  say,  tbs 
outer  portioDS  of  the  metal  are  converted  into  a  hydrous  oxide^ 
and  aiu  Ive  tletached  in  scales,  or  flakes.    Many  systems  hare 
been  proposed  to  obviate  the  danger  and  many  substances  applied 
to  correct  the  evil  arising  from  this  cause,  full  information  con- 
cerning which  is  contained  in  Mr.  Robert  Mallet'^  pa]:»erri  in  the 
Transactions  of  the  British  Association  for  the  Advancement  of 
Si^ience.    His  experiments  appear  to  show  that  gas  tar  applied 
hot  is  the  most  efficaciotis  for  iron  work  exposed  to  c^ I  ^  -    *-- 
iind  that  a  coating  of  caoutchtmc  varnish  resists  the  1 
hot  water;  but  that  neither  of  tiiem  can  be  considered  a  ^......^.<; 

defence.  Case-s  cited  by  M.  Vicat  are  within  the  knowledge  of 
ever}^  architect  who  has  examined  this  claasof  phenomenti^  which 
prove  that  in  some  waters,  as  in  some  positions  iu  the  open 
air,  iron  work,  totally  unprotected,  wiU  last  an  indefinite  period. 
These  exceptions  are,  nevertheless,  so  rare,  and  the  destruction 
of  ircm  uuprotecteil  is  generally  so  rapid,  both  in  air  i%nd  in 
water,  that  cimstant  care  aud  attention  are  required  to  guard 
agaiost  the  destinictive  tendencies  of  those  agents.  If  iron  work 
be  exposed  Uy  the  air  in  positions  which  render  the  renewal  of 
the  ktter  difficult,  tmd  at  the  SAine  time  retain  it  in  a  marked 
degree  of  drv^nesH,  the  ui>n  will  become  covered  with  a  coat  of 
rust,  tliffm^h  which  the  atmosphere  cannot  penetrate  to  attack 
the  metal  beneath.  If  the  wat«^r,  in  which  iron  is  immersed« 
contains  a  very  small  portion  of  some  of  the  earthy  salts,  tliA 
decomposition  will  take  place  slowly.  But  it  is  necessary  tn 
observe  that  these  remarks  only  ajiply  tt»  irou  of  eon^iiderable 
dimensions:  small  wires  decay  rapidly  on  exposure  to  either  of 
these  causes  of  dij^integration. 

Should  iron,  however,  be  exposetl  to  confined  air  in  (^mp 
podtious,  the  decay  attidiis  its  maximum.  Ciirbonic  acid  gae 
contributes  much  to  tliis,  for,  under  lis  influence,  iron  posses  (to 
use  the  wonis  of  Vicat)  iuto  the  state  of  the  carbonate  of  proi- 
oxiile,  which,  abeorbiug  fresh  dtvses  of  oxygen,  tram^forms  itself 
into  a  hydi-at*?d  peroxide.  It  is  indeed  generally  considered  tliat 
oxidation  cannot  take  place  to  a  dangerous  extent  unless  carbonic 
acid  be  present;  and  it  is  precisely  for  this  reason  that  iron, 
bedde«l  in  fresh  masonry  or  concrete,  resists  the  action  of  tie  air, 
because  either  the  mortar  absorljs  the  carbonic  gas,  which  has  a 
greater  aflinity  for  lime  than  it  has  for  iron,  or  the  masonry  is 
sufficiently  dense  to  protect  the  inm  from  contact  with  the  atmo- 
sphere. The  investigations  of  the  Commission  in  1850,  respecttng 
tne  fiill  of  the  bridge  over  the  Maine,  at  Angers  (reeordedf  ia  the 
Annales  des  Pouts  ct  C^hatn^eus,  vol,  :^l},  2nd  series,  patte  Sd^ 
appear  to  prt>ve  that  the  preser^ntive  action  of  the  lime  OifpfildB 
upon  its  being  in  immediate  contact  with  the  iron,  and  that  if  a 
space,  however  small,  be  left  between  the  two  substances, 
moisture  will  insinuate  itself,  and  in  course  of  time  produce  active 
oxidation.  Vicat,  in  a  note  inserted  in  the  Annales  des  Ponta  el 
Chaussees  for  May  and  June,  18.>3,  ap]iear8  to  doubt  tho  correct- 
ness of  this  conclusion,  but  even  he  ailmits  that  the  preservattTe 
action  of  the  lime  depends  upon  its  absorption  of  carbonic  acid 
gas,  and  that  directly  its  hurdeuing  coaj§ea,  it  loses  its  power  of 
resisting  the  action  of  the  atmosphere  on  the  iron. 

M.  Fay  en  found  that  the  addition  of  very  small  quantities  of 
the  sub-carbonate  of  jKitassa,  or  of  sodixma,  to  pure  water,  was 
suihcient  to  render  it  innocuous  either  to  cast  or  wrought  inm, 
and  the  same  proj^erty  existed  in  nearly  all  alk-i'-  •^••rTons; 
whilst,  on  the  coutniry,  the  addition  of  a  small  «i  th*^ 

chloride  of  sodium  rendered  the  process  of  oatidaLi  .* mun.^ 

rapid  than  it  usually  is  in  pure  water.    It  appears  that  grey  cast 
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iron  is  more  smooptible  of  dedtruotioii  by  oxidatioTi  than  either 
wrought-iron  or  white  cast-iron;  anrl  that  wrought-iron  resista 
the  action  of  sea  water  more  effectually  than  cast  It  is  a 
Peculiar  f}v:t  coanectt*d  with  this  subject,  that  iron,  expo*ied  to 
fresaucnt  displacements,  shocks,  or  vibrjitiona,  is  leas  affected  by 
oxiflation  than  when  it  remains  constantly  in  one  place,  without 
distitrlxmce.  Thus,  anchors  in  constant  use  are  leas  eiposetl  to 
rust  than  thf^so  preserved  in  the  magazine;  the  raOs  of  the  main- 
lines u{  udipxida  JJ4V  lt'H.s  cori-mied  than  those  in  the  siding^s;  iron 
steaDi^rs  ru«t  less  when  in  active  service  than  when  in  dock* 
But  the  jMiditionii  in  which  iron  decomposes  with  t!ie  j^reiitest 
rapidity,  are  those  where  it  Is  fixeil,  and  alternately  exposed  to 
tlip  air  and  immersed  in  sea  water,  Ammoniacal  and  sulphuric 
acid  gas  exercise  ver^'  serious  effecte  upon  the  durability  of  casrt 
and  wrtttight  iron.  It  is  important,  therefore,  to  pi-eveut  their 
use,  eithtir  in  urinals,  roofs  over  gas  worLi,  or  the  engine  ahe<la 
of  railway  stations.  There  appeal's  also  to  be  some  danger  in 
using  iron  in  contact  with  sulphate  of  lime,  or  in  fact  under  any 
circumstances  whei-e  it  is  likely  to  take  up  aulphuiic  acid  gaa,  for 
which  it  has  creat  affinity. 

The  galvanisation  of  iron,  which,  aa  generally  practiaed,  con- 
sists in  forming  a  superficial  coating  upon  the  metal  by  immersing 
it  in  melted  xinc,  appears  to  constitute  an  efficient  i>rotection,  so 
long  as  the  iron  is  coveiieiL  The  contact  with  the  zinc  brings 
the  irttn  into  an  electro- negative  state,  and  it  is  known  that,  so 
long  as  the  latter  prevails,  there  is  little  tendency  on  llie  part  of 
the  iron  to  combine  with  oxygen.  Fn»m  a  series* of  experiments 
maxie  at  Brest  between  the  years  1 842  and  I^.jI,  (see  note  by 
M.  Dehargne,  Anuiiles  des  Pouts  et  Chausaees,  ISol)  it  appears 
tliat  the  zincing  process  doaa  m>%  in  any  sensible  <legree,  alfect 
the  tenacity  or  tlie  ductility'  of  the  iron;  but  it  is  important  to 
secure  the  protected  metal  from  any  shocks,  or  friction,  likely  to 
remove  the  surfiice. 

Zinc,  when  exposed  to  the  atmosphere  in  its  ordinary  state, 
beoomes  rapidly  covered  by  a  whitish  ef!ioi*e.scence,  which  adheres 
to  the  metal,  and  forms,  a^s  it  were,  a  species  of  varnish,  capable 
of  arresting  any  further  decay.  This  efflorescence  is  eonsidered 
to  be  A  carbonate  of  zinc;  but  if  the  atmonph^re  j^hould  contniu 
Mij  sulphuric  or  hydrochloric  acid  (as  in  London  and  in  the 
imme<iiate  neighbourhood  of  the  aeaj,  rxjmjjoimds  ui-e  ft>rmed  of 
a  nature  to  compromise  the  solidity  of  the  metal.  In  the  purer 
at  '     >'  of  Paris,  and  otlier  continental  towns,  where  wood  is 

J  ry  fuel,  and  U^  which  the  sea  air  does  not  reach,  zinc  is 

•  successfully  for  roofing  purpttses;  in  London,  and  on 

^!  re,  its  durability  is  very  limited;  arid  at  all  times  its 

cijmnij.^M ltd ity  must  lie  a  serious  objection  to  its  use  externally, 

Cot)[>er  resists  the  action  nf  the  atnu>sphere  very  successfully, 
and  tne  presence  of  some  of  the  gases  mentionoil  above  doe^  not 
seem  to  alfect  it  in  any  material  degree.  A  film  of  oxide,  or  car- 
Vmnate  of  copper,  is  rapidly  formed  over  the  surface,  and  secures 
the  metid  from  further  decay.  It  is  found,  however,  that  a 
mixetl  metal  or  bnjnze,  made  of  copi>er  and  zinc,  resists  the 
influence  of  the  atmosphei'e,  and  sejv  water,  more  suooessfiilly 
than  pure  copj>er  alone. 

ljeA<i  undergoes  little  change  upon  exposure  either  to  air  or 
water,  especially  when  the  latter  contains  small  prttportions  of 
the  salts  of  lime.  AcconHng  to  Bronde,  when  lead  is  kept  in 
distilled  water,  to  which  air  has  access,  small  crystalline  scAles  of 
oxide  of  le^d  are  formfj4j,  a  pcvrtion  of  which  dissolves  in  the 
water,  ami  is  again  slowly  ijrecipitate<l  in  the  form  of  a  carbonate. 
Soft  water  also,  or  that  without  the  wdts  of  lime,  appearn  tt>  be 
more  likely  to  attack  l<^ad  than  that  containing  lime.  The  use  of 
lead  for  cisterns  must,  therefoi-^,  be  regulated  by  the  nature  of 
the  water  to  be  pix»serve<l  in  them;  tor  /ill  roofing  or  anahigous 
purtMiSes,  there  do  not  appear  to  exist  any  philosophical  reasons 
to  object  to  the  use  of  thija  metal,  or  to  limit  its  application  to  any 
particular  districts. 

A  very  importiint  remark  with  respect  to  the  use  of  metals 
must  be  matle;  viz.,  that  when  tw^o  of  them  are  used  in  eonUiCt 
in  positions  where  moisture,  in  any  fonn,  haft  acsoeaa  to  them,  a 
species  of  galvanic  action  is  established,  which  caoses  them  to 
decay  with  great  rapidity.  Illustrations  of  this  may  \ye  observed 
iu  iron  railings,  when  the  bars  are  secured  to  the  stone  curb  with 
liiad,  and  the  decay  is  moat  e\'ident  when  the  iron  is  of  the  best 
and  most  malleable  description.  A  similar  phenomenon  may 
also  be  observed  when  copper,  or  bnmze,  is  In  contact  with  iron 
in  sea  water;  though  the  ij*on  decays  rapi^lly,  it  appe*irs  to 
exercise  a  protective  influence  upon  the  copfwjr. 

The  laws  of  electricity  developed  by  the  contact  of  two  metals 


with  a  liquid  containing  a  solution  of  an  alkaline  salt,  are 
treated  at  some  length  in  vol.  1,  *Gmelin'd  Hand-book  of  Che- 
mistry,' p.  364  From  this  authority  it  appeai-s  that  zinc,  tin, 
and  iron,  protect  copper  in  sea  water.  Zmc  protects  iron  and 
tin  plate,  l>ut  it  is  not  so  elective  for  the  defence  of  iron  in  sea 
water  if  air  be  present,  anil  it  is  it«elf  rapidly  corroiled  when 
u«ed  with  iron  in  the  sea.  Ln  that  element  tinned  iron  decays 
unequally,  the  iron  oxidating  whilst  the  tin  remains  intactt  and 
it  appears  that  the  decay,  superinduced  by  the  contjict  with  tin,  In 
greater  than  that  residting  from  the  contact  with  copper.  The 
corrosion  of  copper  may  be  considenibly  retarded  by  fiiBtening  to 
it  at  several  points  pieces  of  cast  or  \vTt night  iron,  or  of  zinc, 
when  flulphui-etted  h yd r<jgen  is  likely  to  be  present  Water  con- 
taining bicarbonate  of  lime  will  dei>oeit  the  lime  if  placed  in  olui- 
taet  with  zijic  and  copper,  the  deposit  taking  place  ujxm  the 
copper;  and  when  water  of  this  dejscription  ilows  through  leaden 
pipes,  the  carbonate  of  lime  is  depositetl  at  the  stdder  joints  (com- 
posed of  an  alloy  of  tin  antl  lead),  on  the  br*aaB  cocks,  and  on  any 
piece  of  iron  or  silver  which  may  be  introduceiL  The  incon- 
venience arising  from  the  s^>ppage  thus  produced  may  be 
obviated  by  the  use  of  a  lateral  pipe  fitted  to  the  main  at  intervals, 
and  furnished  with  plugs  «»f  a  metal  likely  to  deposit  the  cal- 
careous matter,  which  can  thus  be^nthdrawn  from  the  main. 

The  class  of  atmospheric  induences  included  under  the  tonn 
medial  action  in  the  early  part  of  this  paper  acts  more  power* 
fully  upon  some  of  the  metisds  than  on  other  building  materials. 
Thus  the  temvcity  of  the  fttrmer  increjiaea  or  dimiiushes  with  the 
temperature,  and  the  electricsd  state  of  the  atmosphere  frequently 
modifies  their  powers  of  i^eaistiince.  Tlie  most  elaborate  obser- 
vations which  have  been  made  on  this  subject  have  been 
exclusively  connected  with  the  eb&nges  superinduced  in  iron, 
perliajjs  on  account  of  its  more  genei^  employment  They  are 
to  be  found  in  Mr.  Fturbairn's  ^Treatise  on  the  Application  of 
Citst  and  Wrought  In>n,'  and  in  a  comnmnication  by  M.  Werthetra 
Uj  the  AJiUcdes  des  Chimie  et  Physique  (lird  series,  voL  i^)  from 
both  of  which  it  appears  that  the  coefficient  of  resistance  of  the 
metal  diminishes  with  an  LDci'ea&e  of  temperature  in  a  more  rapid 
proportion  than  the  dilatatirm.  Below  and  near  the  freezmg 
point  caat-irou  becomes  exceedingly  brittle,  but  between  about 
40°  and  about  120°  Fahr.  there  dtjes  not  appear  to  be  much 
change  in  its  elastic  powers.  The  lineal  dilatation  of  metids,  and 
indeed  of  all  building  materials,  reqidi'es  to  be  carefully  attended 
to  in  all  constructions.  Very  useful  tables  ujkju  the  stibject  are 
to  be  found  in  Weide-s  *  Engineers*  and  Oontractoi-s*  Poeket-book 
for  1834,'  and  in  the  *Annuaire  du  Bureau  dee  Longitudes.^ 

Okas  under  certain  cii-cumatances  ia  affected  by  the  action  of 
the  atmosphere,  for  the  potash  and  soda  employed  in  its  umna- 
facture  are  susceptible  ol  being  decompose* I  and  removed  by  the 
moisture,  or  the  gases  contained  in  it;  and  acec»nling  to  Gmelin 
the  decomposition  takes  place  with  greater  ease  in  pi^portion  as 
the  glass  is  richer  in  the  above-named  alkalies,  and  the  tempe- 
rature of  the  moisture  or  water  is  higher.  Glass  in  which  there 
is  a  deficiency  of  silica  is  exposed  to  this  description  of  dsofty, 
which  may  often  be  distinctly  perceived  in  window  glaas^  tn€ 
alkaii  from  which  is  graduidly  attracted  (Kiiapp's  *A|tplied  Che- 
mistry,* vol,  2,  p.  8)  by  atmospheric  moisture  and  washed  away, 
wliUst  a  thin  layer  of  sdica  or  sUicate  of  lime  i^emains  upon  tae 
sur&oe  and  exhibits  a  play  of  prismatic  colours.  An  analagtms 
decomposition  takes  phbce  in  the  glass  used  in  stables  in  oonss- 
i(iience  of  the  ammmiiacal  eases;  and  acooixling  to  Knapp,  glass 
containing  oxide  of  lead  is  liable  to  blacken  on  exposure  to  air 
impregnated  with  sulphuretted  hydrogen. 

The  ehemicfd  changes  produced  in  oleaginous  and  metallic 
pigments  by  the  gases  contained  in  the  atmosphere  are  subjectt« 
of  the  highest  importance  to  the  decorative  artist,  but  as  the 
exannn/ttiun  of  them  would  extend  this  jmper  too  ffir  beyond  the 
usual  limits,  1  must  refer  the  arcliitect  who  would  investigate 
them  to  the  researches  of  M.  Chevreul  in  the  Memoires  de 
TAcadeniie  des  Sciences,  18511  (vol.  22),  I  may,  however,  state 
that  M,  Chevreul  attributes  the  stjliditi cation  of  paints  to  the  oils 
they  contain  absorbing  oxygen  from  the  atmosphere,  and  states 
that  the  drien*  act  by  ilacilitating  the  power  of  absorption.  The 
various  substances  introduced  to  conmiunicate  colour  appear  to 
alieet  the  rate  of  absorption;  and  the  surfaces  upon  wliich  Uie 
paints  are  applied  have  an  influence  independent  of  their  mere 
capticity  of  taking  up  moisture.  The  varieties  in  the  rates  of 
ihying  upon  the  several  wocxls  and  metals,  experimented  upon 
by  M.  Chevreul,  indicate  gt>me  ^)eeuliar  diiferences  in  this  respifcit, 
which  have  not  hitherto  been  suthciently  examined. 
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APPARATUS    FOR    MEASURING    AND    OOTERNIKG 

THE    FLOW    OF   WATER   AND    OTHER   LIQUIDS, 

Thoiias  Tatlor,  Patentee,  November  15,  185^. 

{With  Engrmingn,   Piate  XXX.) 

Thrse  improvements  consist,  firstly,  in  admitting  liquids  to 
meters  througli  an  orMc«  or  oritices  capable  of  expausion  and 
contractiou,  ao  aa  to  possess  varying  &r«ajs,  fnr  the  piirpnee  of 
jpendering  the  action  oi  the  mea^nriiig  apparatun  more  sennttive 
wlien  a  comparatively  small  quantity  of  the  fluid  is  drawn  off, 
Secondly,  in  an  arrangement  and  construction  of  valve  for 
governing  the  flow  of  fluids^^ — one  point  of  novelty  of  which  cf»n- 
sisfts  in  forming  the  valve  of  metal,  covered  with  gutta-i>erchn^ 
and  fitting  it  to  its  seat  by  applying  the  gutta-percha  in  a  pljistic 
state;  ana  another  peculiar  feature  is  the  method  by  which  a 
valve  18  o]:)ened  and  closed. 

in  Plate  XXX.,  %.  1  is  a  plan,  with  the  caaing  in  aection,  of  a 
mtier;  fig.  2,  is  a  vertical  auction  of  the  name;  and  %.  :i,  Ia  a 
detached  view  of  one  of  the  orihcea  by  which  the  fluid  i»  ad  ndtte*!, 
--4li6  parts  being  «hoT^ii  iij  two  positions.  The  i irineiply  by  wh  ich 
the  measurement  is  effected,  ia  the  njtjition  of  a  wheel  provideil 
,  with  vanes,  againitt  which  the  fluid  is  cauaed  to  impinge,  so  aa  to 
kefiect  its  revolution.  It  is  evident  that,  however  accmnte  the 
loonBtruction,  a  force  of  fluid,  beyond  a  certain  amount,  mviBt 
finipia^e  up»n  the  vaned  wheels  before  a  rotation  can  he  elfecteil, 
liiKi  eoime^iuently  Ijefure  a  meafiiu^ment  will  be  iudiciited. 
(Before  this  ne*iesMary  action,  therefore,  can  bo  obtained,  a  certain 
^Amount  of  fluiil  may  be  drawn  otf,  without  producing'  any  etiect; 
and  although  this  quantity  may  l)e  vei-^-  small  in  refoi-ence  to  the 
construct  ion  of  meter,  it  is  yet  desinibie  to  reduce  it;  this  in 
I  efltected  by  cauaing  the  oritices  to  contract  or  expand  by  a  self- 
'  acting  proceaa,  according  as  lees  or  more  fluid  ia  allow^ed  to  j>a5s 
from  the  meter*  In  the  figures  above  referred  to,  the  rotat^^ry 
drum  or  wheel  o,  is  motmted  upon  a  shaft  within  a  ca-sing  6, — 
the  fluid  to  be  meaaured  passing  inwai'da  through  nozzles  c,  *x>n- 
nected  with  passages;  and  to  these  nozzles  the  impi-oved 
apparatus  is  attach^.  The  passage  d,  by  which  the  fluid  enters, 
is  proxHded  with  a  valve  or  shutter  e,  turning  upon  a  centre  at/; 
and  to  this  centre  i»  attached  a  vane  g^  extending  towards  the 
eealare  of  the  dmm  a.  The  axle  of  the  valve  s,  ^so  carri^  an 
eccentric  pulley  A,  t<i  which  is  connected  one  end  of  an  elastic 
band  i\ — it*  otber  extremity,  after  passing  over  a  pulley/,  being 
attached  to  an  arm  kj  which  also  carries  the  pulley  j.  By  the 
elastic  foroe^  therefore,  of  this  Ijand,  the  vidve  e,  when  not  forced 
outwardf  is  kept  to  its  seat  within  the  nozzle  <?,  so  as  to  dose  the 
aperture,  with  the  exeepdon  of  a  snudl  oriiioe  formed  by  a  pipe  /; 
whioh  pipe  extends  outwards  so  aa  to  deliver  a  stream  of  fluid  at 
a  point  almost  in  contact  with  the  vanes  of  the  drum  o.  Suppose 
the  parts  to  be  in  the  position  shown  at  fig.  3,  and  that  a  small 
quantity  of  fluid  he  drawn  fn>m  the  meter, — ^to  supply  the  place 
of  this,  a  like  quantity  must  pass  therein;  this  will*  take  place 
through  tJxe  small  orifice  of  the  pipe  /, — the  valve  being  kept  to 
it*  *eat  by  the  elastic  band  i;  and  as  the  pressure  is  wins  con- 
centrated, sufficient  force  will  be  exerted  to  turn  the  drum  a, 
upon  its  axis,  and  conse<^uently  register  the  quantity  of  fluid 
used.  The  drum  a,  having  been  thus  put  in  motion,  and  a  more 
considerable  qujintity  being  now  drawn  off,  a  circular  stream  of 
the  fluid  will  tfike  place,  and  by  acting  against  the  blade  ^r,  will 
turn  the  valve  c»  upon  its  centre,  ao  as  to  open  the  full  area  of 
the  nassB^  d,  as  shown  in  dots  at  fig.  3;  and  in  onler  to  provide 
for  tiiis  motion,  a  slot  m,  is  formed  in  the  nozzle  c,  through  which 
tbenipe  /,  may  pass. 

Tne  «ec(»iid  impn>vement  is  shown  as  ap])lied  to  a  **  stand-pi jie," 
in  the  vertical  section,  fig.  4.  To  the  upf»er  pirt  of  the  pipe  is 
adapted  a  1k>x  a,  within  which  is  pkcenl  a  valve  5,  turning  upon 
a  joint  at  ci  this  valve  is  formed  of  metal,  to  which  a  piece  of 
|[utU-pereha  d^  is  affixed,  and  haidng  beeu  made  plastic  by  heat, 
ts  moulderl  into  the  seat  e.  To  the  metil  plate  of  the  valve  is 
jointed  a  link/  connected  to  a  short,  lever  g^  fixed  to  an  axle  A, 
oiie  end  of  which  paaaea  th^jugh  the  box  a,  and  ia  there  provided 
with  a  handle  t.  By  turning  this,  therefore,  the  valve  will  be 
lifte<i  from  it«  seat,  and  the  fluid  allowed  to  pass  through  the 
oritioe  /, — ^the  pressure  sube©*4uently  returning  it  to  the  closed 
position. 

Ctaim*, — First, — the  adaptation  of  appiiratus  capable  of  con- 
tracting and  enhu-ging  the  induction  orifice  or  orifices  by  the 
aA?tion  of  tJie  fluid  to  be  measuretl.  Second, — ^forming  a  valve  by 
moulding  gutta-percha  in  a  plaatio  state  on  to  the  seat  thereof 


IMPROVED    WATER  FILTER 
(With  Engramngt,  Plate  XXX.) 

The  filter  that  forms  the  subject  of  the  present  paper, 
original  invention  of  Mr*  James  Forster  of  Liverpool,^ — conaiatB 
of  a  small  apparatus  attached  to  the  cock  fn>m  which  the  supply 
of  water  is  orawn,  the  water  being  passed  through  the  filter  at 
the  time  (tf  diaclkAi^. 

Tlie  construction  of  the  filter  is  shown  in  Plate  XXX.,  in  which 
fig.  5  is  a  vertical,  and  fig.  6  a  horizontal,  section  of  a  jplate;  the 
filtering  material  consists  of  a  hollow  stone  cylinder  A  A,  about 
4  inches  diameter,  7  inches  long,  and  |-inch  thick,  with  a  rounded 
close  end  l:*low,  and  cemented  at  top  into  a  groove  in  the  cast- 
iron  cap  B  B.  This  cap  has  a  brass  delivery  pipe  C»  communis 
eating  witli  the  interior  of  the  stone  cylinder,  and  bent  to  prevent 
the  e»caj>e  of  water  when  not  requureiL 

D  D,  IS  a  cast-iron  base  into  which  the  supply  pipe  and  oock 
E,  is  fixed;  and  a  cylindrical  tm  casing  F  F,  ia  fijced  in  a  groO¥ie 
in  the  cap  and  base/ and  ia  secured  by  the  Irazns  and  screw  G  O, 
connected  by  two  aide  pins  to  the  base,  and  screwed  down  opon 
the  centre  of  the  cap,  nmking  the  joints  water-tight. 

When  the  supply  cock  E,  is  o|jened^  the  water  fills  the  outer 
casing,  filters  tlirc^ugh  the  stone  cylinder,  and  is  discharged  by 
the  deliver)^  pipe  0;  the  stone  being  a  fine-grained  pure  sanil- 
stone^  suitable  for  the  purpose,  retains  all  the  impurities  of  the 
water  upon  the  outer  surfeoe,  and  deliver*  the  water  in  a  pare, 
clear  strejtm.  The  action  of  the  filter  is  an  imitation  of  a  pure 
spring,  issuing  from  a  sandstone  rock,  which  may  be  considered 
as  a  natural  pressure-filter. 

There  is  an  important  ad\^antage  in  filtering  water  immediately 
before  using  it^  as  its  freshness  is  then  insured;  but  this  is  Uahie 
to  l:>e  impaired  if  the  water  is  filtered  previously,  and  stored  tip 
until  drawn  otT  for  use.  With  the  use  of  such  a  filter,  whatever 
may  be  the  state  of  the  water  in  the  mains,  &om  the  opening  oC 
them  for  repairs  and  other  ctiuses,  a  supply  of  pitre  water  is 
always  obtained  for  use. 

The  przictical  value  <d  a  filter  ia  greatlv  influenced  by  the 
facilitv  with  whicti  it  can  be  kept  dean;  ana  in  the  present  filter 
this  object  has  been  more  particularly  aimed  at:  tne  prooeae  of 
cleaning  it  is  veir  ample,  and  can  be  effected  by  any  person  in  a 
few  mmutes.  The  filter  may  work  for  some  months  before 
requiring  to  be  cleaned;  the  general  plan  is  to  clean  the  Elter 
when  the  water  is  found  not  to  flow  freely  from  it* 

The  top  screw  G,  is  then  loosened  and  the  frame  turned  on 
one  side,  which  allows  the  iron  cap  with  the  stone  cylinder 
attached  to  be  lifted  out  of  the  casing;  the  outer  sur&oe  of  the 
stone  beinff  scrubbed  with  a  piece  of  sandstone,  and  weU  waabed^ 
remove.8  all  the  dep«jsit,  lUxA  leaves  it  as  clean  and  ready  for  use 
as  at  first.  Previous  to  loosening  the  top  acrew,  the  smaJl  acrew- 
plug  H,  is  opened  at  the  bottom  to  let  the  water  out  of  the  casing; 
and  the  screw  I,  opened  to  let  in  air. 

The  dejKisit  firom  impurities  from  the  water  is  found  to  take 
place  entirely  on  the  outer  surface  of  the  stone,  and  penetziatea 
only  a  ver^^  alight  depth  into  the  stone,  so  that  it  can  be  readily 
and  completely  cleaned  by  scrubbing  the  surface  with  sandstone. 

When  the  water  to  be  filtered  is  very  dirty,  the  stone  cylinder 
is  encased  in  a  flannel  bag,  which  prevents  the  larger  portion  of 
the  deposit  from  lodging  on  the  stone,  and  saves  trouble  in 
cleaning,  as  well  as  enabling  the  filter  to  continue  in  action  longer, 
In  cases  where  the  water  is  somewhat  infected,  by  being  exposed 
to  any  decaying  orgamc  matter,  some  animal  charcoal  is  ^aoed 
in  a  bag,  or  a  flat  perforated  box,  in  the  bottom  of  the  filter,  so 
that  the  wmter  is  purifled  by  passing  through  the  charcoa]  bedTorS 
entering  the  filtering  stLine. 

These  filters  are  applii^ble  for  general  domestic  uae,  as  tlie 
pressure  required  for  filtering  is  so  small,  that  any  house  haYing  1 
water  laid  on  from  water^works,  or  even  a  rain-water  ciatem  at 
a  moderate  height,  would  have  sufficient  nreaaure  fcM-  working 
this  filter;  it  is  working  at  Lambeth,  witn  a  preasore  of  on* 
9  feet,  and  at  the  Boanl  of  Health,  under  about  1 5  feet  hei 
The  small  size  of  the  filter,  and  its  convenience  of  application^^ 
make  it  suitable  for  any  situation. 

It  appears  also  from  experiment,  that  in  the  cases  wheare  the  \ 
water  is  soft,  and  has  become  impregnated  with  carbonate  of] 
lead,  fi-om  contact  with  leaden  pipes  or  cisterns,  this  b  entirely 
aoparated  by  the  stone  filter — an  important  sanitary  advantage/ 
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SC.. 

^^^  OTHER   FLUIDS. 

GiOROE  HA3«sa»  &  David  Coadwtcic,  Patentees,  March  31,  1863. 
{With  Erigravin^g,  Ftate  XXX.) 

This  iny«ntion  conabu  in  the  use  of  a  flexible  tube  or  bag,  into 
one  end  of  which  gn^i  wut*r»  or  other  fluid  t<.»  be  measured,  eDtera 
fW»m  the  main  or  other  source,  and  there  exerting  its  force  agniiiat 
m  roller  or  rollers  placed  UfKm  the  tube  or  bag,  causes  the  eaid 
TOller  or  rollers  to  revolve  and  diiicbarge  from  tlie  other  end 
thereof  the  lluid  which  had  previouflly  entered.  Each  revolution, 
therefore,  will  repneaent  a  certain  amount  of  fluid  wluch  has 
paased  through  the  apparatusj  and  it  may  be  registered  by  means 
of  any  orclinary  count  connected  tti  the  roller  or  roUeri.  If  usetl 
for  o^tainiog  motive  power,  motion  may  l^e  communicated  in  any 
ordinary  manner. 

ii!  fi>'-  7  and  8  (Plate  XXX.)  a,  represents  a  circular-flattened 
\  Isa-nibber  or  other  flexible  mat^^rial,  the  two  ends  ft,  <?, 

},  i:  and  upon  this  is  placed  a  roller,  so  that  the  line  rfc, 

mi  n  j  I  sent  that  part  of  it«  periphery  which  rests  ujxjn  the 
Img  r  rnUii^  the  said  roller  turoiug  upju  a  centre  at/  By  auch 
an  arrangement  two  chambers  A,  B,  will  be  formed,  the  one 
having  an  inlet  at  6,  and  the  other  an  outlet  at  c.  If  a  fluid  be 
now  paased  through  the  orifice  6,  with  auflicient  pressure,  the 
n>lier  will  be  caused  to  revolve  around  the  centre  /,  in  the  direc- 
tion of  the  arrow,  enlai'ging  the  chamljer  A,  which  wnll  continue 
ta  be  filled  by  the  flifuL  UiK>n  the  line  de.  Laving  arrived 
coincident  with  that  of  the  aperture  r,  that  oritice  will  be  cloaed, 
and  the  whole  tube  be  charged  with  fluiil;  but,  the  pressure  being 
continue<5t  the  roller  will  be  forced  onward  beyond  tlie  end  r,  of 
the  tube,  which  will  then  be  at  lilx^rty  to  open  and  discharge  its 
oonteatiH  the  roller  passing  onward  to  be  propelle*!  as  liefore, 

rOae  revolution  \in»  therefire  represented  the  amount  of  fluid,  or 
iMirtrlv  ^ii  necessary  to  fill  the  tube;  and  if  such  rotations,  as  they 
f  1  other,  be  registered  by  any  ordimiry  wheel-work,  the 

t|  I  fluid  discharged  may  be  ascertaineil. 

The  apj«it*atus  employed  in  pmetiee  as  a  water-meter  is  shown 
in  fig»  U,  a  croAs  section  of  the  meter,  and  fig.  10  a  horizontal 
section  thei'eot  The  tube  or  bag,  formed  of  india-rubber  or 
Other  flexible  material  ia  shown  at  a,  n,  resting  upou  a  metal 
plate  6,  w^hich  is  slightly  crmcave  and  cut  from  its  outward  cir- 
ctim>»pnn*'e  toward k  the  centre;  one  end  thus  formed  l;»eing  bent 
II  >  as  til  couiititute  a  spind  surface,  the  object  of  which 

i  the  discharge  end  r,  of  the  tul«e  a,  above  tiiat  of  the 

mirt  K-\v\  ft,  the  former  of  these  o[»ena  dii'ect  into  a  mcUd  casing 
e,  whicli  incloHe.'i  the  whole  appiratus.  The  metal  plate  6,  rests 
upon  a  diviaiim-plate/,  and  it^  helical  fonu  is  Bup^;>rt^id  by  occa- 
sional pieces  tiituate  Iji'tween  the  two*  The  end  ot  the  tulie  a^  at 
which  the  fluid  eaters,  is  K'lmed  water-tight,  tlie  passage  for  the 
fluiil  being  formed  by  an  oriflce  g,  cut  thi-ough  the  under  fold  of 
the  bag  or  tube;  thrtnigh  this  orifice  a  metal  socket  passes,  pro- 
vided with  a  flange^  which  rewts  upon  the  interior  suHace  of  the 
tube,  and  uyM>u  which  it  is  drawn  down  so  as  to  make  a  tight 
joint  by  a  hollow  screw-nut  h.  Tho  tube  or  baff  is  kept  in  its 
centraf  position  by  a  ring  of  metal  q,  sei'ewed  to  the  plate  b.  The 
roller  which  rests  upon  the  tube  is  shoifvn  at  i,  provided  with  an 
axis  placed  within  a  slot  formed  in  an  upright  shaft  j.  in  which 
slot  it  is  retained  by  two  pins  or  screws,  but  remains  at  liberty 
to  play  up  or  down  in  the  slot.  The  shaft/  turns  on  a  stop  ky  at 
hiittom*  and  within  a  cross  rail  i,  at  top;  and  upon  it  is  mouutAjd 
a  circular  disc  wi,  the  surface  of  which  is  forced  upon  the  roller  i, 
by  a  8pind  spring  n,  the  tixeil  abutment  of  which  is  a^nst  the 
cros«-niil  /,  The  nljject  of  this  an-angement  is  to  secure  a 
j.r  -  n  the  tube  suflicient  for  preventing  the  fluid  in  the  bag 
T  iig  under  the  roller.     The  fluid  entering  through  the 

p.|.  . ,  jK^.ies  into  the  lower  chamber  r*,  of  the  casing,  and  thence 
thr»3Ugh  a  wire-gauze  r,  into  the  tube  or  ba^  a,  through  the 
orifice  jjr,  causing  the  roller,  as  before  de^jribed  in  reference  to 
figs.  7  and  8,  to  revolve,  the  water  admitted  at  the  previous  revo- 
lutitm  escaping  by  the  open  end  c,  int*>  the  caaing  c,  from  which  it 
may  be  with<h*awn  by  the  pii^  p.  The  revolutions  of  the  shaft  j, 
mnV  i»**  nvriatered  by  any  ordinary  count;  and  bs  that  part  of  the 
'  inbraces  no  feature  of  novelty,  it  is  not  shown  in  the 
u  !ug  drawings. 

The  arniui^emeut  of  the  apparatus  for  raeasunng  gas  is  the 
sara<»  as  thiit  of  the  water-met«?r»  but  of  lighter  construction,  and 
formed  of  suitable  materials  for  resisting  the  chemical  action  of 
the  sul:M9tance  to  be  meaatired,  the  pressure  of  the  gas  being 
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equalised  by  any  known  or  suitable  arrmngement  of  regulating 
apparatus.  In  employing  this  apparatna  as  a  motive-power 
engine,  the  only  ditferenoe  necessary  will  be  to  oonstmct  the 
machine  of  pro]>er  strength:  motion,  in  this  instance,  may  be 
taken  irom  tne  shaft  J,  in  any  ordinary  manner. 


THE  PH(EKIX   THEATRE    AND   BITILDINGS    ON 
BROADWAY,   NEW  YORK* 

A  WALK  up  Broadway  at  the  present  time  is  repleta  with  sug- 
gestion in  regjird  to  our  city's  growtli.  Tliere  is  hariily  a  bli>ck 
between  the  mttery  and  Union -square  that  is  not  undergoing 
alterations  of  some  kind  or  other  A  man  who  ahonld  now  walk 
it  for  the  first  time  in  five  years  wouhi  not  recognise  the  street 
from  anything  in  its  former  am^earanoe  which  might  still  live  in 
his  memory*  Old  frame  buildings  have  given  way  to  marble 
hallR,  wider  streets  stretch  out  from  it  on  every  side,  and  the 
spirit  of  improvtiment  is  still  txime  onward  with  railroad  s|Joed. 
We  will  give  a  sketch  of  the  various  changes  now  being  matle  along 
tbii*  street. 

The  first  of  importance  is  on  the  comer  of  Broadway  and  Cort- 
landt  streets.  This  tract  of  ground,  55  by  10<>  feet,  is  being  built 
upon  by  iir.  P,  Gilsey»  Upon  it  formerly  stood  small  frame  ouild- 
ings,  usedassegar  shops,  card-engraving,  and  match  and  I4acking 
stores.  Mr.  Gdsey,  we  understand,  holds  a  lease  upon  this  pro- 
perty for  twenty  years,  at  a  rent  of  800U  dols.  per  annunii  for 
w  hich  he  has  remseil  1»X»,000  dols.  The  new  building  here  is  to 
he  of  iron,  and  is  intended  to  be  one  of  the  finest  ornaments  in 
the  city. 

Progressing  up,  the  next  vacant  apaoe  is  the  lot  wheretm  stoo<l 
the  Ute  eitore  of  W.  T.  Jennings  and  Co.,  destroye^l  bv  fire,  well 
reinemljer€*d  on  account  of  the  sad  calamity  atteoiUng  it.  Upon 
thin,  we  underat'Uid,  is  nhifrtly  to  be  erected  a  fine  store. 

On  the  c«jrner  of  Wai'ren-atreet  is  a  new  building  just  com- 
pleted, built  after  the  style  of  Stewart's  dry  goods  store,  and  of 
the  flame  maU^riaL 

Tlie  next  improvement  is  on  the  corner  of  Chambers*«treet,  on 
'the  old  site  of  Titfany,  Young,  and  Ellis.  Here  is  to  be  erecteil 
an  elegant  structure  for  the  Central  Bfiuk  adjoining  the  Chemical. 
The  size  of  this  lot  is  25  by  68  feet,  and  the  new  structure  is  Uj 
have  a  beautiful  fnmt  of  ornamented  marble^  and  will  cost  not 
less  than  1  tAi,0(X*  dola.  WTien  this  is  c^impleted,  together  with 
Stewiirt*8,  the  Ir^dng  House,  the  Chemie^d  Bank  building,  and 
the  famous  stores  on  CliambcTs-street,  it  will  give  to  this  ]>art  of 
the  city  an  imposing  appearance.  The  old  building  is  alreadv 
deraolishedj  autl  the  foundation  of  the  new  one  is  aliout  l:>eing  laitl. 

Now  pi'oceotling  as  high  as  Canal-street,  our  a<lmiration  is 
again  taxed  on  behalf  of  the  Brandreth  building,  standing  on  this 
corner,   but  not  quite  completed.      The    dimensions  of  these 

E remises  are  37  feet  on  Broadway,  128  feet  on  C^mal^  126  feet  on 
ispentml,  and  5G  feet  in  the  rear,  giving  the  whole  a  triangular 
shape.  It  will  be  |)ert.^eived  that  an  architect  upon  such  a  sharped 
lot  must  work  at  a  gi'eat  disadvantage.  Notwithstjyiding  tnis, 
a  splendid  edifice  lists  been  eroctetl  here  six  stories  high,  having  a 
brown  stone  exterior,  and  challenging  competition  with  tlie  finest 
of  Brnadway's  decoratirma.  It  is  owned  by  Dr.  Brantlreth,  and 
will  nut  cost  abort  of  160,CKX)  dols.    It  is  intended  for  st*)res. 

On  the  next  block  above,  Mr.  Dibblee  is  making  gi'eat  altera- 
tions. Two  stores  are  being  thrc»wn  into  one,  the  building  to  be 
very  neatly  fin  lab  ed,  smd  the  premises  inside  to  be  gorgeously 
fittetl  up — in  .nliort,  to  Vjc  made  a  palace  of  mirnji'S  for  the  hau*- 
di'essing  business.  Liberality  in  expenditure  is  to  make  this 
another  of  Broadways  richest  attractions. 

On  the  comer  of  Howard-street  extensive  improvements  are 
being  ma<io  on  the  former  building,  fitting  it  up  for  insurance 
companies  and  offices. 

Tlje  next  of  tlie  new  buildings  is  the  Institution  for  the 
Savings  of  the  Merchants*  l^lerks,  directly  opfx^site  the  8t, 
Nicholas.  Tliis  Iwujk  Rtai'ted  with  rotuna  in  the  old  Clinton  Hall, 
on  the  comer  of  Bcckmaii  and  Ntiiss^iu,  but  the  moving  of  the 
Mercantile  Library  Association  com|wlletJ  its  director's  to  look 
for  new  quartei-s,  A  lot,  25  feet  by  IfKl,  directly  in  front  of  the 
middle  entrance  of  the  St  Nichohis  Hotel,  was  purchased,  and 
upim  it  has  just  been  completed  a  splendid  white  marble  edifice, 
four  stories  high.  Adjoining  tliis,  reacJiin^  to  the  corner  of 
Spring-street,  are  five  lotis,  which  nre  now  being  cleared  for  tlie 
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erection  of  some  more  dant  btiildingB  for  stores.  Upon  these 
lots  hAYe  heretofore  stood  siimll  two-fltory  brick  houses,  oDly  a 
few  years  ago  private  residences,  and  very  lately  occupied  as 
tailor  shops  and  retail  ftmcy  stores.  Tliey  are  all  now  nearlv 
levelleti  with  the  ground,  and  soon  in  their  place,  no  doubt,  will 
stand  buildings  worthy  of  assoeiation  with  the  St  Niehokvs. 

Contimiin^  our  way  upward,  on  the  next  block,  aud  on  the 
ssjne  side  of  the  street  with  the  the  hist-mentioued  changes, 
stands,  adjoininfir  Dr.  Chapin^a  church,  a  stately  and  highlj- 
oniamental  builaing,  just  finished  for  Tiffany,  Young,  and  Co.,  at 
a  cost  of  near  50,uCm}  dols.  This  is  of  white  marble  and  five  stories 
high*  Adjoining  this  edifice,  three  lota  are  cleiired  away,  the  sub- 
stance of  the  former  buiJdiugs  beintt  piled  along  the*  sidewalk 
Upon  these,  we  underatand,  Captain  French  is  about  to  erect  two 
luyidaome  in&rble  stores,  e<)ual  to  anything  that  stands  along  this 
thorough iare.  The  three  great  hotels,  tlie  Metropolitan,  the 
Presoott,  and  the  St  Nicholas^  all  within  call  of  each  other,  asso- 
ciated with  these  great  improvements  when  finished,  will  make 
this  spot  the  great  point  ot  Broadway. 

We  are  next  intercepted  in  our  walk  on  the  suoceeding  block, 
at  the  comer  of  Houston-street.  Here  tliree  new  stores  have 
been  marked  out,  two  of  which  are  hut  just  finished,  and  the 
other  is  now  rapidly  approaching  completion.  The  first  of  these 
is  A  large  brown  stone  building,  six.  stories  high,  and  that  adjoin- 
ing is  of  white  marble,  five  stories  high;  the  comer  building  is 
on  a  triangular  piece  of  ground,  of  aWut  half  the  dimensions  of  a 
lot  cut  dSgonaJlv.  A  brick  Ijuilding  is  g^jxng  up  here  with 
window  caps  aimiJar  to  those  of  tlie  Presoott  House.  These  give 
the  premises  a  highly-ornamented  appearance^  and  the  three 
buildings,  when  completed,  will  be  well  worthy  the  association 
with  their  majestic  and  aaguat  neighbours. 

On  the  corner  of  Bleecker-street^  masons  and  cari>onters  are 
busily  at  work  ei^ecting  two  buililings  for  stores ^  both  of  these 
are  to  be  of  brick,  and  six  stories  hign.  They  have  already  gone 
up  two  stories,  and  will  soon  be  completed. 

The  next  spot  that  courts  our  attention  is  the  site  of  the  late 
Metropolitan  Hall  and  Lafiirge  Hotel,  destiviyed  by  fire  last 
winter.  But  few  of  our  citizens  are  aware  that  here  is  being 
built  that  wbicli  bids  fair  to  rival  all  the  other  theatrical  estab^ 
lishments  in  the  metropolis.  Mr.  J.  M.  Trimble,  the  well-known 
.'irrliitect,  who  designed  and  budt  the  Broiulway  tht^tre  (the 
Tripler  Hall,  as  it  was  first  called),  and  many  others  of  the  first 
buildings  in  the  city,  is  now  ujion  this  spot,  striving  to  outdo  all 
his  former  triumjjhs.  The  friends  of  Wright,  Lanier,  and  Co., 
the  pr4:»priet<3rs  ot  the  Lafarge  House  at  tlie  time  of  its  destruc- 
tion, failing  to  re-erect  for  them  another  hotel  on  the  same  spot, 
Mr.  La&rge,  the  owner  of  the  property,  i*esolved  to  raise  on  it  a 
theatre  and  storeti  tliat  should  defy  competition.  This  work  was 
entrusted  to  Mr.  Trimble,  who  is  now  energetically  driving  it  on. 
The  plan  La,  ti3  buUd  stoi-es  on  the  Bi-oadway  side,  and  the  theati'o 
on  Mercer-street  One  of  the  stores,  six  stories  hJsyh,  is  now 
externally  completetl,  T^-ith  a  white  marble  front.  JPive  others 
are  t^j  he  erected  by  the  side  of  this,  all  of  them  of  the  same 
height  and  material.'  Each  of  the*je  is  25  feet  wide  and  85  feet 
deep. 

In  the  rear  of  these  stores  is  building  a  new  theatre,  to  be 
named  the  Phoenix  Theatre,  or  the  Metrof>olitan  Opera  House. 
This  iS  the  same  dimenaiouij  ha  the  old  Metropc»litan  Hall,  ItMJby 
15<.)  feet^  and  when  completed  will  be  tlxe  largest  establishment  of 
the  kiud  in  the  coantrj%  The  rear  of  the  theatre  is  where  was 
the  st.iffti  of  the  Metr*Dix>1itan  Hall,  and  the  stage  of  the  new 
establishment  is  in  the  place  of  the  old  cutnnce,  reversing  the 
former  and  the  present  building  end  for  end.  One  of  the 
important  features  of  the  new  building  is  the  many  exits  and 
entmnoes,  by  which  the  entire  audience  assembled  within  its 
walls,  in  case  of  fire,  can  be  emptied  into  the  streets  at  a  moment's 
warning.  The  main  entrance  is  from  Broadway*  One  of  the 
lots  atljoining  the  Bond-street  House  has  been  reserved  for  this. 
<-)n  the  Mercer-street  side  there  are  eiglit  different  doorwa}'s  for 
egress,  so  that  a  sudden  rush  from  the  theatre  %vould  find  no 
check  till  it  reached  the  street.  The  parquette  connects  with  the 
first  tier  of  boxes  simihu*  to  that  of  the  Broadway  Theati-e  when 
first  built  The  eeats  of  the  parquette  have  a  grridual  rise  from 
the  stage,  aad  are  so  near  the  level  of  the  stage  that  every  action 
upon  it  can  be  seen  bv  the  entire  audience.  Above  the  ]Xirqnefcte 
wdl  be  thi'ee  tiers  of  boxes,  each  tier  15  feet  above  the  other,  and 
every  tier  to  be  finished  and  furnished  in  the  neatest,  strongest, 
and  richest  style;  On  each  side  of  the  stage  rise  two  rows  of 
private  boxes,  in  aU  ten,  and  every  one  of  them  brge^  and  having 


a  fttU  view  of  the  stage.  The  lowest  of  these  private  boxes  are 
on  a  level  with  the  parquette,  and  at  each  end  of  the  orcheslr*- 
eeats,  and  fire  Large  enough  to  seat  a  party  of  thirty  per»c»na 
They  are  intended  for  private  parties  who  firequently  wish  to 
visit  the  theatre  and  ait  by  themselves.  Here  they  are  accom- 
modated and  havtj  every  portion  of  the  stage  before  them. 

This  theatre,  when  completed,  will  seat  oomfortably  3.500 
people,  and  in  case  of  any  great  attraction  4500  people  can  U? 
accommo<lated.  The  height  from  parnuette  to  dome  is  fi-l  feet. 
The  stage,  in  keeping  with  the  size  of  the  ht»ufte,  is  the  largest  in 
the  countr>'j  the  width  of  the  dmp  curtain  being  60feet^-2l»  feet 
wider  than  that  of  the  Broatlway  Theatre. 

On  the   second  floor,  or  the   fir^t  floor  over  the   Brt3«ft"l 
entrance,  will  be  a  large,  sumptuous  saloon  for  ilinner  par 
suppers,   balls,   or   refireshments.      These    goi^geous    halL 
connect  with  the  second  circle  of  the  theatre,  and  from  nlm   - 
every  portion  of  them  the  stage  can  be  seen.     By  this  it  is 
intended  that  in  wiirm,  sultry  weather  a  partv  may,   if  they 
choose,  sit  at  a  table  in  the  saloon,  and,  while  enjoying  their  ice 
creams,  at  the  same  time  witness  all  that  takes  place  upon  the 
stage.     The  inner  wall  of  the  theatre  being  on  the  second  tier, 
wholly  arcJied  around  the  entire  circle,  opens  the  stage  ti>  view 
from  the  refreshment  saloons,  m  we  have  just  state^L    These 
saloons,  it  is  estimated,  will  be  large  enough  to  seat  at  a  time 
about  1000  persons. 

Between  the  inner  and  the  outer  walls  of  the  theatre  is  a  lobby 
30  feet  wide,  making  a  grand  place  for  a  promenade  betwetjn  the 
plays  and  acts,  or  when  one  is  tired  of  the  performance.  The 
orchestra  box  make^  the  entire  circle  of  the  stage  in  front  of  the 
parquette,  and  will  be  large  enough  to  seat  one  hundred  fier* 
formers — ^about  five  times  as  large  as  the  orchestra  of  any  of  our 
other  theatres. 

This  theatre  is  to  be  painted  and  decorated  by  Onisepfie 
Guidicini,  a  well-known  artist  both  in  this  country  Jtnd  Enrf»ne. 
As  Mr.  Trimble  has  spared  no  pains  to  make  this  building  the 
first  in  the  hind,  »o  Mr.  Guidicini  is  resolved  to  make  it  vuipMS 
every  other  in  the  splendour  of  its  decorations. 

The  theatre  and  the  8t<»re8  now  being  erected  iipc»n  these 
premises  will  together  cost  something  over  300,000  dols.  It  is 
mtended  to  have  them  all  finished  by  the  Ist  October  next,  and 
Mr.  Trimble  aays  the  theatre  will  lie  ready  to  open  by  the  Ist 
September  next.  At  the  present  time  one  of  the  stores,  aa  we 
have  said,  is  externally  compk-ted,  and  the  others  and  the  theatre 
liave  been  niii*ed  to  the  secx^md  ston^,  and  the  work  is  going 
bravely  on.  Thiti  theatre,  when  c<jmpleted,  bids  fair  to  be  unlike 
other  establinhments  of  the  kind  that  Jire  now  building  or 
already  in  full  blast,  fit  only  for  a  pieture  gallery,  or  circus,  psii- 
tomime,  and  rope  dancing,  but  the  Phoemx  Theatre,  while  it  will 
answer  for  all  theBe  purpose-%  will  in  addition  to  them  be 
unequalled  as  a  home  for  the  ilrama,  opera,  or  song. 

Tliis  Ciirapletes  the  list  of  the  main  improvements  now  going 
up  in  tlie  Brojuiway.  In  mlditipn  to  those  we  have  enumerat4-a, 
there  are  a  few  alterations  in  buildings  taking  place,  but  none  of 
them  calculated  to  have  much  effect  in  changmg  the  appearance 
of  this  street 


REVIEWS. 


By    WnuLiAH 


Healthy    Ilmie4,    and    Htm    to    Make    Them, 
Baud  WELL,   Architect, 
It  is  a  good  sign  of  the  time?*,  tiiat  from  all  quarters  a  strenuous 
crusade  is  being  waged  against  the  crying  auiitary  evils  ..f  tht^ 
day,   whose  name  is  legion,  and  whose  malignant    , 
spreading  death  and  disease  seem  now,  though  somewji 
to  have  aroused  the  lethargic  energies  of  men,  pi*ofe^onai  h*  i  .    i 
authority,  as  well  as  the  masses  of  the  public,  who,  in  t )  • 
matters,  must  ever  be  dependent  upon  those  whose  duty  it «';_ 
to  be  to  search  out  the  petitilent  defects  of  our  social  sy8t*»m.        I 
provide  the  necessary  remedies  and  means   for  their  reii, 
The  day  would  seem  to  have  arrived  when  almost  every  nui- 
has  its  own  particular  opponents  determine<l  to  effdsct  its  aiiiv, 
hilation.    The  vexed  question  of  sewage  and  dndnage  is  in  n  ^mr 
way  to  be  solved,  in  spite  of  the  contrariety  of  opinioug  resjjt^^ting 
it,  and  the  party  warifare  between  the  B^x^d  of  Health  and  the 
Commissioners  of  Sewers,    The  suppression  of  intnimuml  gmve- 
yartla  may  be  expected  after  another  visitation  of  cholera  has 
revived  the  dying  activity  of  corporations  and  parochial  authori* 
ties.      The  squaPid,  ill-drained,  ill- ventilated,  and  demomliaing 
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dweUtngB  or  atyca  of  the  labouring  classes  are  feat  disappearing 
in  fiivour  of  well-b\iilt,  salubriouB  lodging-hoiuses  aod  working- 
men's  hou84?9(^  ejected  by  the  Metropolitan  Aaaociation  and  similar 
instittttioiis  in  all  parts  of  the  country.  The  Smoke  Act^  it  is  to 
be  hoped^  will  to  a  great  extent  prevent  our  longa  and  building 
from  oeing  coated  with  a  deposit  of  carbon.  The  waterwork 
companies  are  moatly  endeavouring  to  supply  a  liquid  less 
impregnated  with  loineral  and  anLnml  impurities,  by  unproved 
filtration,  or  by  seeking  purer  sources  of  supply.  Upm  these  and 
m  host  of  minor  evils,  govenimeut  commiseiona  or  private  specu- 
lator ait  almost  daily;  and  though  the  axiom,  "Trust  not  to 
partial  care  a  general  g(>od/'  may  be  ordinarily  the  safest  to 
follow,  yet  these  queationa  may  be  eafely  left  lu  the  handi*  of  those 
undertakiog  their  aolutiou,  provided  the  public  and  the  press 
ointinue  their  agitatiou  until  they  are  thoroughly  and  permar 
nently  disposed  o£ 

Mr,  Barnwell,  de^ite  the  "crown  of  nobleneaa"  whicii  he 
plants  upon  his  own  head,  and  the  self-coramendation  he  lavishly 
bestows,  has  a  fair  title  tt>  be  considered  as  by  no  means  an  idle 
agent  in  forwarding  the  successful  acc<unpliHhment  of  a  scheme  of 
dwellings  for  labouring  inen»  which  meets  mc»3t  of  the  require- 
ments of  the  case,  and  at  the  same  time  combines  tlie  advantages 
of  efficiency  and  economy.  If  we  still  continue  to  bu'dd  hooaes 
and  cottages  for  the  lower  clnases  on  the  old  plan  of  excludiiig  aa 
much  air  and  light  as  possible,  and  carefully  providing  means  to 
retain  the  vitiated  gases  and  pernicious  eitlialations  £rom  crowded 
roomj)  and  overflowing  cesspools,  it  will  not  be  because  we  are 
unavoidably  ignorant  of  the  necessary  sanitary  precautions  and 
the  laws  that  regulate  the  health  of  the  human  body  (which  will 
all  be  found  in  Mr.  Baj^lwelF?  brochure^  but  because  our  wilful 
stupidity  and  inexcusable  find  mistaken  mercenary  calculations 
bliml  im  from  the  real  facts  of  the  case. 

^Ir.  Bard  well  proves,  without  doubt^  that  it  is  aa  cheap  almost 
in  the  fii^t  instance  to  erect  houses*,  both  small  and  great,  in 
which  the  various  and  well-known  CA'ils  of  most  atructm-es  of  the 
day  shall  be  avoided,  and  the  poor  man  enabled  to  enjoy  what 
are  now  wrongly -cidled  "lujcuries*'  of  a  comfortable  d welling, 
and  learn  to  respect  the  al>ode  he  is  compelled  to  select,  ifiHU'ad 
of  flying,  as  he  not  unwisely  does,  fii>m  the  pestilential  den  the 
cupidity  and  short-sightedness  of  his  lamlloiNt  condemns  Mm  to 
inhabit,  It  is  dennvnatrable  that  it  would  be  more  proiitable  to 
owners  of  land  and  builders,  as  well  as  a  great  benefit^  even  in  a 
j>ecuniary  sense,  t^^  t!ie  public  in  general,  to  provide  dean,  well- 
Temtilated,  projjerly-tiriimed  homes  for  worting  men;  we  are, 
therefore,  not  only  robbing  ourselves,  but  committing  a  great 
injustice  i/y  the  lower  classy  by  Deglecting  to  do  so.  Our  liniited 
apace  will  not  allow  us  to  do  much  more  than  glance  at  the  mere 
index  to  contents  of  Mr.  Bardweira  work,  which  professes  to 
embrace  «*vei*y  siibjcpt  connected  with  social  economy,  whether 
it  be  the  purification  of  the  domestic  atmosphere,  the  erection  of 
fireproof  buildings,  or  the  destruction  of  the  poor  man^s  plague, 
a  fle^ 

Mr.  Biiniwell,  although  he  originates  no  novel  Utopian  sanitary 
sTstem,  or  panacea  for  every  ev3  that  afflicts  mankind,  has  taken 
tlie  trouble  to  collect  and  practiciUy  apply  the  simple  and 
fiommoD-flense  remedies  for  them.  With  re^ird  to  the  labours 
of  the  Society  for  Improving  the  Condition  of  the  Labouring 
Clashes,  Mr.  Biu-dwell  says: — 

"It  Ib  now  becoms  pretty  well  known,  that  to  the  larger  buildiiiga 
erecteri  in  vauriotui  parts  of  the  metropolis  the  Bnpeiior  oi-tiBsuiB  and  their 
wives  have  many  serious  objections,  greatly  diaUkitig  the  speciea  of  com- 
tauni^ni,  and  the  apparent  opportunity  aJfarrit^d  U*  numerous  parties  of 
unkindly  nor?    •- -  '^    >  habits,  or  prying  into  their  domestic  ecx>nomy. 
Their  pride  ^i  against  the  bairack-like  app«anmoe  or  character 

of  thesa  e«ta^  ,  and  they  appear  to  consider  themselves  more  at 

'home*  in  tha  me;hn  iittie  dwelliuga  of  the  back  streets.     So  difficult  is 
it  to  ov<?nxime  long-eHtabliahed  usages,  or  to  engraft  novelties  upon 
naifcionai  crustomE  which  have  grown  into  neoesntieB  hy  the  forco  of  cir- 
eximtftaaces......  Hcitce  it  becomes  a  somewhat  difficult  matter  to dosign 

the  arrangement  of  sets  of  lodging^^  to  he  let  at  a  low  r«nt,  combining 
the  meaus  of  cleajiliness,  decenc}-,  privacy,  and  comfort,  with  such  mi 
adequate  amount  of  interest  as  will  induce  the  capitalist  to  embark  his 
money  iu  the  erection  of  these  dweUlings." 

In  consideration  of  these  excuaabk*  antipathies  of  laboiiring 
men,  and  tlie  extenaion  of  the  feeling  tliat  the  ameliomtion  of  the 
con*iition  of  the  working  classes  is  the  gi-eat  economic  question  of 
tlie  future,  the  idea  of  separate  dwelliugs  for  every  family  found 
many  supporters^  amougat  whom  may  be  named  Hit*  Itoyal 
Higlities.H  Prince  Albert,  and  an  association  of  gentlemen  calling 
tlneaaaeivea  the  "  Lftbourer'a  Friend  Society/'    The^  laat,  some 


years  aeo,  erected  at  ShooterVhill  a  number  of  cottages  from 
deaigDs  by  Mr.  Banlwell,  in  which  the  following  principles  were 
strictly  adhered  to: — 

''That  every  dwelliiigbouse,  oo  the  floor  containing  its  living-rooma» 
should  be  rmsed  at  least  18  tnchea  above  the  geueral  sur&ce  of  the 
gromid;  that  the  chimneyi  should  be  placed  in  the  interior  walls;  that 
a  porch  is  indispensable;  that  the  ex.t«rior  walli  should  be  hollow,  so 
that  the  rooms  m^ht  be  oool  in  rnimmer  and  warm  in  winter;  that  the 
roof  should  project^  so  as  to  throw  off  the  rain-wator  from  the  walls; 
that  there  ihould  be  no  valleys  in  the  roof,  to  bring  on  dacay;  that  the 
practicability  of  the  economical  application  of  fueC^ — of  the  coUeotingy 
filtering,  and  preserving  the  water  which  falls  on  the  roofs^ — and  of  the 
GoDectIng  and  economising  the  liquid  and  other  manure  prodaced  in  and 
about  the  dwelling, — nhould  aU  be  kept  in  view;  that  the  smallMt  pos* 
sible  quantity  of  materials  tihould  be  introduced^  consistent  with  the 
durability  and  the  aooommodation  required;  and,  as  a  oonseqiieDoe,  that 
impmvetl  dweiliogs  might  be  erected  at  a  remunerative  cost^ 

These  cottages  were  erected  at  a  cost  of  116/.  per  pair;  the  out- 
houses 10/,  per  houae;  and  the  land  (an  acre  and  a  quarter  per 
house)  501,  an  acre;  and  have  paid  an  excellent  pei^oeatage  on 
the  tirat  outlay. 

Tlie  French  government  haa  wisely  employed  legislative  inter- 
ference in  the  erection  of  "healthy  homes"  for  workmen,  and  a 
sum  of  l(),rMn>,(MM>  francs  has  been  devoted  to  their  erection;  of 
which  3,8!l2,0H-2  francs  have  been  grantetl  in  subventions  to  oon- 
tractora^  fv>r  which  accommmlation  has  been  provided  for  530(> 
unmarried  peop*!e  imd  BfM)  married  workmen  in  Parifi,  for  15U 
unmarried  men  at  Marseilles^  and  for  300  couples  at  Mnlhouae. 

Mr.  Bfirdwell  illustrates  the  beueticial  effects  renting  from 
the  application  of  the  Lodging  Houses  Act  in  Wolverhampton, 
mid  the  efficacy  of  sanitary  prt> visions  in  preventing  the  i-ecnr- 
renee  of  epidemic  diseaseM,  as  exhibited  in  the  recent  impro%^- 
ments  in  Lambeth -square,  in  conformity  with  the  measures  set 
forth  in  the  Health  of  Towns  Act  He  further  advocates  the 
somewhat  impracticable  idea  of  converting  the  house-topa  of 
London  into  *' cultivated  ganiens^'*  filling  the  air  with  permmes, 
and  wafting  health  in  every  breeze.  This  he  would  do  by  making 
all  roofs  flat  and  fireproof,  as  exemplified  in  the  flat  roofs  placed 
upctn  Buckingham  Palace  by  George  IV.,  and  the  plans  of  Mr, 
Frost  and  others;  but  this  hygienic  improvement  was  negatived 
by  what  Mr.  Bardwell  calls  Ae  **  twaddle  about  mediaeval  archi- 
tecttire»"  which,  he  says,  has  canned  ua  to  retrograde  to  the 
"principles  and  practitjes  of  the  dark  ages.** 

With  regani  to  fireproof  iloors,  Mr.  Etanlwell  estimates  the 
difference  in  cost  between  an  oniinarv  timber  and  plank  flooring 
and  one  rendered  fireproof  by  the  adoption  of  Messrs,  Fox  and 
Barrett*8  (or  aimilar)  plans,  to  he  nearly  as  under; — 

ErH>v,  19  IMtloog,  19  fee«  «ide>— 

Timber  floor,  oftbe  <ommoMti  <l«»oripy«Mi. . . .  £10  I  T  «f  J»&    A  0  per  aqutrt 

Tiiuber  flcmr.  of  a  superior  diiicriptitia    ......    20  i>  1  „    T    S  0         „ 

Fit  t'pnvjf  floor,  with  amm%  wiuUee  *,.,,.,.    IT  I  0  „•  1**  ^         •• 

FUt^prtMT  Boor,  with  liach  boanlMl  mirfhctt. .    20  »  8  m    7    ^  0 

Firuproof  aoor,  with  ll-iDch  boarded  Burtu;*..    21  9  6  „    T    t  0 


KOAIIDVO  ri_Q  dl« 


LATH     «fc    ^uaatbh        CmuiNO 


The  variations  in  length  of  cast-iron  girders  from  alterations 
in  the  temperatures  of  rooms  is  bo  innnitesimally  small  that 
tJiey  need  not  be  considered  in  practice.  Where,  however,  the 
use  of  iron  girders  is  impracticable,  Mr*  Bardwell  has  shown  in 
the  annexed  engraving  a  meth<3d  to  be  substituted  for  Hartley's 
patented  plan  of  interposing  fiheet-iron  or  copper  or  tin  between 
the  flooiing-boards  and  the  joists.  Mr*  Bardwell  proposes  to 
place  elates  resting  upon  fillets  between  the  timber  flooring 
joists,  laying  them  with  putty  or  Johns*  liquid  cement,  thus 
forming  a  close  joint,  and  preventing  all  upward  currents  of  air. 
Wben  the  fillets  and  slates  are  placed  immediately  beneath  the 
t>oarded  floor,  and  jointed  in  the  same  manner,  a  perfectly  fire- 
pr€>of  flooring  19  formed  on  the  same  pnuciple  hm  Hartle)^a 
kr^Ute^^^^^^^^^ 
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Mr.  Bardwell  shows  a  method  of  forming  a  firepTOi>f  qiiArter 
partition  by  fijcing  slates  to  the  quartera  by  acrewa^  one  screw 
takiDg  oae  comer  of  four  slates.  They  may  then  be  LHjvered  with 
paper  in  the  nsual  way,  or  omameatal  styles  may  be  run  in 
cement,  or  metal,  or  leather;  and  for  splendid  rooms  the  alates 
may  be  eaamelled  in  the  Japanese  manner. 

This  work  oontaina  woodcuta,  but  no  description,  of  a  domestic 
fii'e-^ate,  invouted  by  Mr.  Quarm,  clerk  of  the  works  to  the 
HoUiies  of  Parliament,  which  Mr.  Bandwell  pronounces  to  be 
^^simple,  effective,  acieotific,  and  beautiftd,**  ana  by  which  **nine- 
tentba  of  the  amoke  13  consumed^  and  a  saving  of  5C>  per  cent,  in 
the  coat  of  fuel  is  effected."  This  is  no  unimportant  matter;  but 
without  having  seen  this  stove  in  actual  work,  we  should  doubt, 
from  its  construction,  the  realisation  of  the  grand  results  Mr, 
BardweU  anticipates.  The  grate  U  formed  without  any  passage 
for  the  escape  of  smoke,  except  at  the  hack,  which  opening  ri^es 
no  higher  than  the  level  of  the  top  of  the  c^jals,  ao  that  it  appears 
to  us  to  be  very  liable  to  be  choked  up  at  the  top  by  £i*esh  fuel, 
in  which  event  there  is  no  exit  for  the  smoke,  excepting  iiito  the 
room.  However,  should  our  doubts  not  be  correct,  Mr,  Bard  well, 
with  rather  unuecesaary  couhdence  in  the  stove,  remarks,  that 
'*our  legislators  may  therefore,  at  the  expiration  of  one  or  two 
years,  with  the  strictest  justice,  cause  every  householder  In  the 
metropolis  to  be  tined  from  who«e  chimney  opaque  smoke  is  seen 
to  tasue.  We  wish  we  could  concur  in  the^e  observations;  the 
abolition  of  the  smoke  nuisance  from  private  dwellings  would  be 
a  gjraat  benefit,  but  the  means  of  so  doing  are  still  wanthig. 

There  will  be  found  appended  to  tliis  work  a  speciti«ition  and 
drawings  entailed  in  the  erection  of  a  pair  of  *'thii\l-rate"  dweU- 
inghouaes,  estimated  to  cost  1000/.,  which,  if  generally  foUoweii, 
Mr.  Bardwell  (for  a  reason  we  cannot  discover)  imagines  would 
entitle  such  masses  of  buildings  to  be  called  "gardens''  in  lieu  of 
streets  or  lanes.  But  we  must  le^ve  our  remlers  to  judge  of  the 
merits  or  demerits  of  this  specification  fi:)r  themselves  and  close 
our  remarks  by  observing,  that  many  useful,  though  not  altogether 
new,  means  of  ameliorating  the  numerous  sanitary  evils  will  be 
found  scattered  up  and  down  through  this  Bomewhut  rambling 
book 
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Rute,  Proifresf,  and   Present   CondUhn^   SfC     By   Laurenob 

TuRMBUiii-,  M.D.    Phikdelphia.  1853. 

The  modea  of  Ikcilitating  the  means  of  oommtmicating  between 
different  placea  have,  during  the  lafit  century,  engi^ssed  the 
earnest  attention  of  the  most  eminent  scientific  men  of  all 
countries; — the  extension  of  commerce,  the  require mf^uts  of 
scieueef  and  the  increased  rapidity  of  locr^motion,  iiuj»eratively 
demanded  more  ready  oonvevance  ttf  intelligence.  The  old  and 
defective  system  of  telegrapliing  by  semaphores  had  long  prove* I 
totally  inadequate  to  the  growing  necessities  of  the  last  more 
active  genei^tions.  At  an  early  period  the  more  diffused  and 
iotiiiiate  knowledge  of  the  phenomena  and  laws  of  electricity 
suggested  its  employment  in  the  ti-ausmission  of  communications^. 
Its  rapidity  of  transit,  its  power  of  decomposing  chemical  combi- 
nations and  of  deflecting  electronometers,  offered  facilities  for 
signalising  that  were  not  neglected  by  eiectrieians,  whose  labo- 
rious researches  and  oarefuUy-oonducted  experiments  have  at  kat 
•     '  1  that  triumphimt  achievement  of  genius,  the  Electro- 

Telegraph,  which  stretches  in  numberleaa  ramifications, 
iiKti  ii  Mvsi  nervous  system,  over  the  greater  portion  of  the  civilised 
globe.  By  slow  and  and  almost  imperceptible  steps  haa  this  dis- 
covery advanced;  since  the  commencement  of  the  18th  century 
philosophers  have  occupie^l  themselves  with  the  fascinating  idea 
of  rendering  the  electric  current  subservient  as  a  means  of  inter- 
communication. 

Dr,  Tunibuil^  in  his  valuable  work,  has  carefully  traced  the 
earliest  indications  of  this  extraoriliuary  invention,  and  folio wtxl 
its  progress  to  its  present  perfection,  and  we  recommend  it  to  the 
attention  of  aU  interested  in  the  science  of  electro-magnetic  tete- 
irraphing,  as  well  as  to  the  genend  readier.  It  contains  very  ciear 
lescriptions,  illustrated  with  plates  and  engravings  of  every 
variety  of  electro-magnetic  telegraph,  together  with  abstracts  of 
most  of  the  patents  i^alating  to  this  gubjeet,  arranged  in  chrono- 
logical order 

As  early  ae  the  year  1720,  the  instantaneoua  transit  of  electri- 
city through  great  lengths  of  wire  was  observed,  and  in  174G 
numerous  experiments  were  made  in  Leipsdc  and  Paris  by 
WTinckler  ana  N,  Lemonnier,  on  the  tranztmit^iun  of  electricity 
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through  wire,  earth,  kc;  in  one  case  more  than  two  mUec 
length  of  wire  were  employed  These  experiments  were  rtfWted 
by  Dr/Wat^on  and  othersin  1747,  when  shocks  were  tnuutmiUcii 
across  the  Thames,  and  through  two  miles  of  wire  and  two  aulef 
of  earth  at  Shont'er's  Hiil;  and  also  in  1748,  by  Fiuuktinf  uaom 
the  Schuylkill,  at  Philadelphia;  and  in  1749,  by  De  Luo>  acroM 
the  Lake  of  Geneva. 

The  uatuj-e  and  capabOitiea  of  the  telegraphs  in  whidi  %he^ 
tricity  has  been  employed  have  naturally  been  variwi  and 
improved  ai.x^nling  to  the  progress  of  electric  disoovery.  Dnriiig 
the  period  from  1745  to  IHU),  the  electric  telegraph  in  which  eitnple 
frictional  electricity  was  employed,  was  alone  uaei!:  *^^' 
182.5,  the  galvanic,  where  voltaic  electricity  was  • 
from  1825  to  the  present  time,  the  electro-magneu  » 
the  agencies  of  electricity  and  magnetism. 

The  first  electric  telet^Triph  appears  to  have  hetn  tli.sr 
established  at  Cteneva  in  1774,  consisting  of  tv 
wires,  each  in  communication  with  an  electrun 
ball  of  elder  suspended  by  a  wire,  the  I'epulsions  of  which,  wli 
acted  upon  by  a  current  of  electricity,  indicated  a  certain  letter  c 
the  alphabet.  A.  Young,  in  his  *  Travels  in  France,'  in  1757||| 
de8cril>es  a  similar  contrivance,  the  invention  of  Lou 
Reusj^er,  of  Geneva,  in  a  letter  to  Vm§fii  MaQoxbie  for  17S 
describetl  an  electric  telegraph,  in  which  sparks,  emanating  fron 
strips  of  tinfoJl  fastened  on  a  glaas,  indicated  iireconc'*"'" 
signals.  Professor  Boeckniau  pn>po&ed  as  signalB  tne  coo 
tioa  of  sparks,  at  intervalH,  transmitted  through  but  two  wif 

In  1796,  Prince  de  hi  Paix  presented  to  the  King  and  Coo 
Madrid  an  electric  telegraph,  the  invention  of  M-  D.  F.  ~ 
aud  two  years  aft-er  the  Infanta  Don  Antonio  ccJiistructed  a  more 
complete  telegrapli  under  the  instructions  of  Salva,  upoa^ 
priucijjle  of  which  Humbddt  asserts  that  a  telegraph  of 
six  mdee  in  length  was  established  between  Madrid  and  Aj 
other  writers  aSirm  that  M,  Betancourt  ex>nnected  these 
in  1787,  by  a  telegraph  worketl  by  frictional  electricity.  In  ] 
F.  Rcjualds  constructed  a  telegraph  of  eight  miles  in  leogtli^ 
employing  frictional  electricity.  The  apparatus  consisted  5f  & 
paper  disc  at  each  terminus,  caused  to  rotate  by  a  dock^  and  Ott 
which  were  marked  wonls  and  signs.  The  discs  were  covered  f 
perforated  plates,  discloainpf  but  one  letter  at  a  time,  coo 
the  transmission  of  a  current  of  electricity  at  the 
moment  would  indicate  at  b*jth  places  the  signal  conveyed  1 
word  or  niunber  apparent  at  that  time.  H.  G,  Dyer,  an  .  * 
in  1827,  constructed  a  telegraph  on  Long  Island,  and  supp 
his  wh'es  in  glass  insulators  on  poles  and  trees.  The 
of  time  between  sparki*  acting  on  litmus  paper  sjid  prodti 
a  red  mark,  indicated  ditfei^nt  letters  and  signa.  The  current  < 
electricty  was  returned  tlirough  the  ground. 

The  profound  researches  of  Volta,  of  Parma,  on  the  develop 
meat  of  electricity  on  surfaces  in  contact,  of  ditfereut  roctj 
when  subjected  to  the  action  of  acids  or  other  aqueous  solu^ 
tions,  or  decomposed  substances,  between  their  plat4yi,  led  ixie^J 
vitably  to  the  aoftndonment  of  all  preceding  abortive  attemitta^ 
at  electric  telegraphing.  Frictional  electricity  was  too  easily  ai*»^ 
sipated,  and  devoid  of  the  ctmtiuuous  action  of  galvauic  eleciri^i 
city,  to  be  of  essential  service;  the  chemical  force  generated  in  J 
the  galvanic  battery  being  pre-eminently  more  nnunuteable, 
greater  constancy,  and  of  less  tendency  to  escape,  than  that  |mh{ 
aucod  by  mechanical  means. 

Dr.   Turnbull    gives  an    epitome    of   the    various    batteriei  | 
employed  in  generating  galvanic  electricity,  describing  minntelj 
tho»6  of  Dauiell,  Grove,  and  Bimsen,  accompanied  by  the  resulti 
of  Faraday's  experimental  researches. 

The  first  application  of  galvanism  to  telegraphing  waa  by 
Sdnunering,  of  Munich,  in  ISOi),      He  employeu  a  number  of 
glass  testrtubes,  reversed  in  a  reservoir  of  water,  and  connected  by 
wires  firom  a  battery  situated  at  the  transmitting  station.     Each 
glass  tube  was  marked  with  one  of  the  twenty-five  letters  of  tho] 
German  alphabet  and  ten  numerals.     By  the  action  of  the  hntterjri 
the  watar  w^aa  decomposed  in  the  reqniaite  tube,  the  evolution  of 
the  gaseous  constituents  of  the  wmter  in  which  indi^^t-ed  the 
signal  to  be  conveyed.     Tli©  next  in  order  of  those  depending 
on  the  galvanic  principle  solely,  was  the  physiological  itdegrapii 
of  Voezleman  De  Haer,  iu  1839,  which  was  not  calculateil  ia-i 
succeed,  being  based  on  the  property  of  galvanism  to  pruducil 
physiological  effects  on  the  nerves  and  muscles,  which  senaatM 
are  found  to  become  extinet  in  the  operator  after  a  short  timOi  \    _ 
is  proved   in  the  gutta-percha  manufactory  of  Fonroperl  juul 
Pruckncr  at  Berlin,   where  the  workmen  engaged  in  proving 
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iii^iiUt«)d  talies  loae  seiuibility  in  their  heaida  and  fore-anua  after 
a  day's  work- 
in  thi«  tekgraph  the  signals  were  recorded  upon  a  piece  of 
calioo  saturated  with  a  aolution  of  ffirro-cyanate  of  potans,  to 
which  had  been  added  a  few  drop«  of  nitric  acid,  and  caused  to 
move  over  rollers.  The  action  of  the  voltaic  current  (tnmamitted 
through  an  indicator  touching  the  Gf*lict>),  when  rapidly  formed 
aad  broken,  produceii  a  blue  mark  by  the  electric  fluid  decom* 
posing  the  ferro-cyanate  of  potass^  and  forming  cyanate  of  iron. 

**The  species  of  battery  which  in  best  adapted  for  producing 
the  electro-cheraical  iudieations,  consista  of  forty  repetitions  of 
charooal  and  zinc  plates;  the  charcoal  plates  being  composed  of 
thifee  parts  of  pulverised  charcoal,  two  of  pulverised  coke,  and 
one  of  wheaten  flour,  mixed  together  with  water;  whvn  formed^ 
the  plates  ai*e  dried  imd  jplaoed  in  an  earthen  crucible,  in  the  Hd 
of  which  is  an  a[>erture  for  the  escape  of  gases;  in  this  they  are 
heated  to  redne?i8.  This  bittery  will  keepi  up  an  uniform  and  ener- 
getic current  for  a  eonsiderable  time,  the  cellH  t»eing  merely  filled 
with  water;  the  only  attention  which  it  requires  subsequently 
being  to  wash  off  any  oxide  which  may  be  depositee!  on  the  plates, 
and  supply  fresh  water.  The  battery  employed  for  the  electro* 
aii^etic  telegraph  ia  a  calorimeter  or  single  circle.  The  ©lee- 
tneity  generated  by  this  battery  ha«  a  tendency  to  weaken  in  its 
tirogresa,  so  that  the  defect  must  nec^sarUy  be  provided  for  by 
Ml&rieB  at  different  distances,  a<^cording  to  the  desired  amount 
of  power;  this  objection  is  completely  removed  in  the  voltaic 
imaratus.  Experiment  has  proved  that  the  electric  energy  from 
tne  intensity  Ijattery,  in  prcdudng  the  electrc*-chemical  effects, 
laorBBflea  instead  of  diminishes  in  regaixi  to  distance.  Faraday 
M«arteaned  that  the  quantity  of  dectricity  required  to  decompose 
a  single  drop  of  water  is  equal  to  that  of  a  powerful  flash  of 
lightning,  while  from  the  lai'geet  singb  ciiTuit  ever  eonstructe*!, 
not  the  aiight^iist  chemical  effect  can  be  exhibited.  On  the  other 
hand,  a  small  single  circle,  eoraposed  only  of  a  few  square  inchen 
of  eopper  and  zinc,  will  tempomrily  maguetiae  a  large  bar  of  iron, 
whUe  a  powerful  voltaic  t-rr>ugh  will  not  magnetise  a  lady's  aewing- 
needle.  Thn^ughout  the  whole  of  the  practical  details  of  the 
electro-magncLie  apparatus  a  fe,r  greater  amount  of  carefulness  of 
workmanship  is  required  than  in  those  of  the  voltaic  one.  Thus 
tba  whole  of  the  joinings  of  the  conducting-wirea  require  to  be  in 
perfeet  metallic  contact  and  carefully  isolated,  whilst  the  electro- 
chemical communications  may  be  transmitted  through  the  medium 
of  a  wire  fence,"  aa  was  proved  in  an  experiment  ia  which  the 
oommunicator  and  indicator  were  attached  to  the  contrary  extre- 
QLitiee  of  an  iron  fence  1h68  yards  in  length,  when  a  number  of 
signals  were  transmitted  with  great  facility. 

fhe  next  in  chronolocical  series  was  the  instrument  of  Alex- 
j^.j...  i> .  ..f  def>emiing  tor  its  efficiency  on  electro-chemical  action, 
a^  rig  of  a  tmnamitting  apparatus  at  one  end  of  the  line, 

auii  >. .  .  .,  .eiit  one  at  the  other  tennin  us.  In  the  specification  ofliis 
patent,  1>*4G,  hlr.  Bain  remarkoii  that  he  had  *' rejected  macTDetism 
altogether,  and  canned  the  pulsations  of  the  electric  current  to  be 
tfaoMnitt^  through  grf>up3  of  perforatiouft,  forming  signs,  which 
are  rewp'h^d  at  the  reeeiving-stjition  by  pulsations  of  the  idectric 
cn^  :ag  on  chemically-prepared  paper;  so  that  the  circuit 

U  '  1  and  interrupted  without  the  electric  current  having 

to  produce  any  mechanical  motion,  and  without  any  manipulxv- 
tion  of  the  operator  in  forming  the  intermitteat  pulsation  oi  the 
electric  current,  thereby  effectmg  the  trauamiaaion  of  a  conuou* 
nicatii>u  to  one  or  a  plurality  of  distant  receiving-stations  with 
sTtpitlity  than  by  any  other  mode.*' 
hull  remarks  that  "this  may  be  true  in  theory,  hut  it 
riii  :r  i  !  r  '  more  time  than  the  simple  prisaage  of  the  current  in 
praoti*!^;  r.^rin  every  case  decomposition  of  the  fluid  will  take 
place,  and  time  is  required  for  the  opei-ator  to  see  the  mark,  if 
the  paper  should  become  dry,  as  it  is  known  to  do,  the  mark  then 
hei^mes  \*ery  in*.liatinct,  from  the  want  of  proper  c< inducting 
tuat45rial;  and  as  the  wire  is  not  of  platinum,  by  l)ec<imin<j 
oxidi84^«l  it  prevents  the  proper  metallic  couta4Tt,  so  that  it  wifl 
require  an  intense  and  constant  cui-rent,  which  cannot  be  pr«> 
duoed  and  kept  up  in  the  fonn  of  ktttery  described  by  Mr. 
Bain — viz^  zinc  and  copper  battery.  There  is  also  the  inoon- 
venience  arising  from  the  fumes  from  the  chemicak  employed  in 
prepakfing  the  paper.*' 

In  1^4!*,  Mr.  S.  F.  B.  Morse  patented  in  America  an  dectro- 
aical  telegraph,  but  which  was  never  practically  usetl.    The 
'  novelties  of  this  telegraph  were,  the  emplojirment  of  a 
circuit  of  oonduetora  for  marking  telegraphic  signs,  by 
I  of.  the  decomposing,  cd  our  tug,  or  bleaching  effecta  of  elec- 
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tricity  acting  upon  any  known  salts  that  leave  a  mark  upon 
paper,  cloth,  or  metals;  and  also  a  combination  of  machinery,  by 
which  any  two  metallic  points,  as  platina  discs,  or  other  known 
conducting  substanoes,  having  the  chemicidly-prepared  material 
in  contact  with  and  between  Uiem,  may  be  employed  for  marking 
telegraphic  charactera. 

Messrs,  Bain  and  Smith  obtained  a  patent  in  1849,  having  for 
its  object  the  l>etter  oonatruction  and  arrangement  of  marking 
instruments,  keys,  wires,  and  batteries  of  electnvchemical  tele* 
graphs,  whereby  copies  of  mesaaf^ea  transmitted  fixtm  any  one 
station  can  be  marked  npon  chemioaUy-prepirvd  paper  or  other 
fabric  at  one  or  any  desired  number  of  stations  in  communication 
therewith,  and  also,  if  required,  at  the  transmitting  suction, 
without  requiring  the  use  of  any  secondary  cm-rent 

Bain's  system,  qm  is  well  known,  consists  in  punching  the 
letters  of  an  alplmbet,  composed  of  dots  and  lines,  upon  a  narrow 
strip  of  paper,  which  is  wound  u]>ou  a  roller,  over  which  are  four 
springs  oommunicating  witli  the  conducting- wire  of  the  telegraph 
line.  When  the  springs  rest  on  the  covered  {>arts  of  the  paper, 
the  circuit  is  not  formed,  but  as  soon  aa  an  empty  space  is  pre- 
sented to  them,  they  touch  the  metallic  teller  on  which  the  paper 
is  wound,  and  which  is  in  connection  with  the  batter)',  and 
thereby  c«.»mplete  the  electric  circuit.  The  current  is  then  tiuns- 
mitted  to  any  one  or  all  of  the  stations  on  the  line,  and  there 
reoonieti  upon  simikr  strips  of  j>aper  chemically  prepwired  by 
being  dipped  lirst  into  a  solution  of  sulphuric  acid,  and  then  inU» 
a  solution  of  prussiate  of  potash,  by  means  of  a  small  style 
attached  to  the  con  ducting- wire  of  the  line.  The  electric  current 
is  completed  afterwards  through  the  earth.  In  forty-five  seconds 
the  1 2ixi  letters,  eomposing  a  page  or  entire  strip,  are  neatly 
drawn  on  the  chemical  paper. 

Bain's  telegraph  is  in  operation  on  the  North- Western  from 
London  to  Manchester,  and  from  thence  to  Liverpool,  an  extent 
of  iH6h  miles,  and  in  America  on  a  line  of  1242^  miles. 

The  la-st  electro-chemical  telegraph  we  can  notice  is  that  of 
Messrs.  W^stbrook  and  liogers,  of  America,  the  peculiarity  of 
which  is  the  employment  of  metallic  aurfioes  to  receive  the 
signals  and  messages,  imiteaxl  of  chemical  paper.  The  metallie 
i^cording  surface,  after  being  &Oed  and  transferred,  is  cleaned  by 
a  sponge  saturated  with  acidulated  water. 

As  most  of  these  electro-chemical  telegraphs  have  proved 
hitherto  imsuccessful,  and,  with  the  exception  of  Bain^s,  have  not 
bean  extensively  useil,  we  will  at  once  |:»aaa  on  to  the  cousidera' 
tion  of  the  electro*magnetic  system,  which  is  now,  generally- 
sjjeaking,  in  universal  oi>emtion.  The  present  forms  fit  this  tele- 
graph depend  on  the  piwer  of  the  electric  current  to  deflect  a 
magnetic  needle  or  impart  teanporary  ma^etism  to  iron,  or  to 
produce  electric  currents  by  magnetic  induction.  Professor 
*-Ei-Hted,  of  Copenhan-en,  was  the  tirat  to  deduce  any  important 
resiiltiS  from  ^vT**.ri.,,..ii(^  on  the  magnetising  properties  of  electiv 
city.      He   a  in  IB  19,  that  when  a  wire-oonducting 

electricity  is  pi  :  ^  luilel  to  a  magnetic  needle  properly  sus- 
pended, the  neeiiie  vriU  deviate  from  its  natural  position.  And 
furthcT,  that  this  deviation  follows  a  regular  law,  which  he  stated 
in  four  genend  rules — 1,  if  the  needle  is  above  the  conducting 
wire,  and  the  electricity  passes  fivjm  right  to  left,  the  north  pole 
of  the  needle  will  be  moved  from  the  operator;  2,  if  the  needle  is 
below  the  wire  and  the  electricity  passes  as  before,  the  north  pole 
of  tiie  needle  will  l>e  turned  towards  the  observer;  3,  if  thf 
needle  is  put  in  the  same  horizontal  plane  with  the  wire,  and  in 
Wtween  the  observer  and  the  wire,  tlie  north  pole  will  lif 
elevated;  4,  if  the  neetile  is  in  like  manner  phiced  on  the  opposite 
side^  the  north  ]iole  will  be  depressed.  To  exhibit  these  etfect»s 
the  needle  must  be  veiy  near  to  the  wire.  Other  impo'rtant  &et« 
were  disco vered  by  Ampere  and  Arago  in  France,  Davy  and 
Faraday  in  England;  and  Professor  Henry  and  others  in  America. 
Ampere's  hyjiothesis,  whicli  referred  all  observed  phenomena  to 
the  laws  which  govern  the  mutu*"iJ  actions  of  electrical  currenU^, 
was,  that  magnetism  consists  in  electrical  cunents,  revolving 
im)tind  the  minute  particles  of  a  magnet,  in  planes  perpendicului' 
to  its  axis. 

**The  laws  of  clecti'o-dynamical  attraction  and  repulsion,  expe- 
rimentally established  by  Ampere,  which  serve  to  explain  all 
known  idienomena,  are  contained  in  the  following  propositions: 
— 1,  Parallel  cuiTents  flowing  in  the  same  vh  recti un  attract  each 
other,  and  mutually  repel,  when  their  directions  are  opposite; 
2,  Two  currents  attract  eiu-h  other  when  they  both  flow  towards 
or  from  a  certain  yxdut,  if  they  are  not  in  the  same  plane,  and 
repel  each  other  when  one  correut  appixiaohes  and  the  other 
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recedea  from  that  pnint;  3,  The  attractive  forces  vary  in  their 
intenaity  in  the  inverse  ratio  of  the  square  of  the  distance,  their 
force  diminifthing  as  the  distance  increases;  4,  The  attraction  or 
reiiulaion  exerted  by  a  current  pai^sing  thi'OUffh  a  U)rtnoi;a  or 
helical  conductor  is  exa^^tly  equal  to  that  which  is  produced  by 
tlie  same  current  when  it  fatlowa  in  a  straight  line  from  the  same 
jiointA."  The  magnetic  needle  not  only  acts  as  a  galvanoscope  by 
which  the  existence  and  direction  of  an  electric  current  can  be 
detected,  but  will  serve  as  a  galvanometer,  and,  from  the  degree 
cf  deflection,  will  indicate  tbe  exact  measure  of  its  force.  It  is 
from  these  qualities  that  the  needle  forms  the  basis  of  all  present 
magnetic  tele^pha. 

Dr.  Tumbidl'a  work  contains  some  interesting  particulars  of 
the  discoveries  and  experiments  of  Arago,  Sturgeon,  Henr>', 
Fara^iay,  and  others,  in  c4>nnection  with  the  subject  of  electi-o- 
magnetism,  but  we  must  cx>iiline  ourselves  to  the  history  of  the 
telegraph,  and  at  once  ecmtinue  the  series  of  improvemeuta  in  the 
apparatus  and  methods  employed  in  trausmitttng  signs  and 
meamges  by  means  of  electricity. 

After  rErst«d*8  discovery  that  feeble  electric  currents  would 
pi*<jduce  a  variety  of  magnetic  actions,  a  fresh  impulse  was  given 
to  ele<*tric  t-clcffraphing,  and  modifications  and  contrivances  were 
8Twe<lily  introduced  to  render  available  these  newly-<l  is  closed 
electn>magnptic  properties^  Ampem,  in  182<J,  wa-s  the  fivat  to 
devise  a  telegraph  in  which  the  deflection  of  the  magnetic  needle 
wtw  employe<i.  His  rilan  consisted  of  as  many  needles  aa  letters 
of  the  alphabet^  which  were  actuated  by  electric  currents  fjasaeil 
through  metallic  conductors,  conimunicatujg  respectively  with 
the  battery  by  means  of  keys,  depressed  at  pleasure.  In  182.1, 
P.  Barlow,  F.RS.,  suggested  an  instantaneous  telegraph  by  meajis 
of  conducting  wires  and  compasses.  In  1828,  St  Amand  pro- 
poseil  to  connect  Paris  and  Brusaela  by  a  metallic  wire  coated 
with  silk,  and  inclosed  in  glass  tubes  hermetic^illy  sealed,  A 
galvanic  battery  iinpai'tcd  electricity  to  this  conducting  wire, 
which  at  the  opposite  end  was  to  be  in  connection  with  an 
electroscope  sensinle  to  the  slightest  influence,  the  signals  con- 
veyed by  the  deflections  of  which  were  to  be  determined  at 
pleasure.  In  1832  and  1833,  P*anin  Schilli^ng,  a  Kussiau  Coun- 
aellor  of  State,  devised  a  needle  tele^ph,  consisting  of  a  number 
of  platinum  wire^  insulated  and  united  in  a  cord  of  silk,  which 
actuate<l  by  keys  thir^-six  magnetic  needles,  each  placed  verti* 
cally  over  the  centi-*  of  a  multiplier. 

An  impn>ved  form  of  Schilling^w  instrument  wns  exhibited  by 
Dr.  Mimke  in  1835,  in  which  light  discs  of  cardboard,  attached 
to  magnetic  needles  inclosed  in  galvanic  coils,  were  moved  by  the 
magneto-electric  current.  Five  similar  magnets,  arranged  so 
that  the  round  <liscs  of  cardboard  were  presented  to  view 
edgewise,  were  connected  by  wires  with  the  distant  battery; 
according  to  the  direction  in  which  the  current  was  sent,  the 
magnets  were  deflected  to  the  right  or  left,  shoii^ing  to  the 
obeerver  in  the  one  case  one  side,  and  in  the  other  the  reverse 
side  of  the  cardboard  discs,  thus  indic{i.ting,  accortling  to  an 
established  code,  <lifferent  telegmphie  signals. 

Between  the  years  183^i-35,  Counsellor  Gauss  and  Professor 
Weber,  two  of  the  inoiii  illustrious  philosophers  of  Germany, 
establishe^i  telegraphic  eommimication  between  the  Astitrnomical 
and  Magnetic  Obser^*atories  of  Gottingen^  consisting  of  a  double 
line  of  wires  carried  over  the  house-tops.  It  was  erected  princi- 
jviUy  to  investigate  the  laws  of  the  force  of  galvanic  currents 
under  different  circumstances.  The  greatest  length  of  circuit  was 
h\i}iM)  feet,  part  of  which  was  reeled.  They  first  employed  gal- 
vanic electricity  by  using  small-sized  plates,  and  found  that  the 
action  was  much  increased  by  adding  to  their  number.  The 
main  apparatus  was  a  magneto-electric  machine,  to  which  Gauss 
adiipted  a  commutator,  by  which  the  direction  of  the  current 
ix>uld  Ik*  revenscfl  by  a  single  pressure  of  the  finger,  with  which  the 
two  ends  (called  indutrtoi-s)  of  the  reel  were  in  connection,  and  also 
the  two  conducting  wires  of  the  telegraplL  When  the  inductors 
were  suddenly  drawn  off  the  magnet^bars  on  which  they  rested, 
and  immc<iiately  replace*!,  two  induction  currents  of  short  dura- 
tion were  proiluceii,  one  directly  aft^r  the  other,  in  opposite 
directions,  which  were  transmitt^  through  the  conducting  wires. 
Hie  obierving  apparatus  at  the  opposite  station  consisted  of  a 
strong  multiplicator,  or  square  copper  frame^  round  whicli  an 
itvnilated  wire  was  coded,  having  its  two  ends  in  connection  with 
the  conducting  wires  from  the  other  station,  thus  forming 
t<igeth€T  a  single  dosed  wire  circuits 

In  the  coils  of  the  niutiplicator,  a  magnetic  bar  of  about  four 
piimids  weight  was  suspended  by  200  parallel  ailk  threads^  easily 


moveable  in  the  strip  carrying  the  bar»  which  could  be  nuAdd  or 
lowered  by  a  wooden  screw,  to  which  the  upper  ends  of  the  thffaids 
were  attached.     On  a  brass  rod  poBsing  throufr>»    +1"^    (.miwr 
frame  was  fixed  a  vertical  mirror,  which  turned  ^^ 
and  waa  so  directed  towards  a  cypher-scale  fiskstent  t 

a  spy-glass,  that  the  reflection  of  the  scale  could  be  seen  thrmjgh 
the  glass.  In  a  state  of  rest  tlie  null  p<jint  of  the  scale  wiw 
visible  through  the  glass,  but  aa  by  the  slightest  movement  of  the 
mi^et  the  mirror  was  also  moved,  a  diflTerent  portion  of  the 
scale  was  presented  to  view.  In  this  manner  the  signs  loijicated 
upon  the  cj^jher-scale  were  made  to  convey  certain  eonventioiial 
letters  and  words. 

In  the  year  1836,  Mesan  Taquin  and  Ettieyhauaeii  experi- 
mented with  a  line  over  two  streets  in  Vienna,  the  wires  passing 
through  the  air  and  under  the  ground  of  the  Botanical  Garden. 

In  1835,  Mr.  J.  B>  Morse  constructed  an  electro-magnetic 
telegraph,  upon  which  have  been  founded  moat  subsequent 
instruments  of  the  like  chai-acter.  In  1836,  Mr.  Morse  wia 
joine<I  by  Mr.  L.  D.  Gale,  who  suggested  many  useful  improT«^ 
ments.  The  apparatus  consisted  of  a  train  of  clock-wheels 
giving  motion  to  a  strip  of  paper  passed  round  two  cylinders  A 
wooden  triangular  pendulum  was  suspended  over  the  {mper,  and 
vibrated  at  right  angles  to  the  length  of  the  |»aj»en  At  tne  lower 
end  of  the  pendulum  was  fixed  a  pencil,  kept  in  contact  -w-ith  the 
strip  by  ft  weight*  An  electro-magnet  was  supported  alx«ve  the 
paper,  and  attracted  an  armature  att^iche^l  to  the  pendubmi-  t»ne 
of  the  ocmductors  of  the  magnet  helix  passed  to  a  ^  "^ 

galvanic  batter>%  and  the  other  to  a  cup  of  mercury  at( 
port  rule;  the  other  pole  of  the  battery  was  connected  t'.'  a  i^cc 
cup  of  mercury-     A  rule  or  composing-stick  carrj  iug  tb*«  i\ 
the  tops  of  which  projected  above  the  sides  of  the  rule,  was 
porietl  and  moveuble  upon  rollers  attached  to  the  port  rul< 
one  end  of  which  was  suspended  a  lever,  having  at  one  end  a 
or  tooth,  wliich  was  actetl  upon  by  the  t^^^e  in  the  rule,  and  i^ 
the  other  a  forked  wire,  which,  when  the  opj>o8ite  end  of  the  lever 
waa  raised  by  the  type,  connected  the  two  cups  of  mercury,  and 
consequently  completed   the  circuit,   which  had  the  effect  of 
causius  the  pendidum  to  make  one  v^ibration  for  e\*^Ty  single 
type,  thereby  causing  the  pendulum  pencil  t<j  make  a  V-shaped 
mark  upon  the  paper;  a  combination  of  these  marks  and  gpitom 
represented  certain  numerals,  which  again  were  typical  of  cerUlA 
letters  or  words.     In  1837,  Mr,  Morse,  finding  that  this  i 
ment    was   useless    for    great  distances,    adopted   a   recejv 
ma^et  jind  a  relay  or  repeating  circuit    Thija  telegraph,  ha^ 
been  modifieil  and   improved,  was  tried  on  the  line  betw< 
Baltimore  and  Washington,  in  America,      In  the  instrumeni 
therectu  employed  a  signal  lever-key  was  subatitut<?d  for  the  ^ 
rule,  and  a  lever  in  the  register  in  ]ilace  of  the  pendulum;  and  j 
was  further  provided  with  a  **  local  circuit**  and  register,  a  recei' 
ing-magnet  and  atljuater,  self-regulatiug  break,  and  metal  poi 
were  employed  in  place  of  the  leatl  pencil  to  indent  the  sip 
instead  of  marking  thera  on  the  paper* 

The  chief  improvements   on   the  Morse  telegraph,   now 
almf>st  genera!  use  in  the  United  States,  are  the  spring  lever-" 
by  means  of  which  the  local  circuit  mav  l»e  closed  to  allow  . 
munications  to  be  sent  through  the  office  to  stations  on  eithei 
aide  of  it;  keeping  the  main  cii'cuit  continuous,  it  also  act«  as 
the  transmitting  apparatus.     On  merely  tlepressing  the  long  end 
of  the  lever,  a  point  is  made  at  the  reoeiving-etation,  whikt,  if 
retained  down,  a  line  is  marked  of  a  length  proportionate  to  the 
time  of  such   retejition.      The  receiving-magnet^  which   is  au 
intensity  one^  surrounde<l  by  a  helix  of  fine  wire  3<KMi  feet  ia 
len^h,    l^  of  the  horse-shoe  fonUi  and   fixed   in  a  horizontt^^rf 

rition.  The  main  circuit  passes  through  this  helix  unbrokeH^H 
the  action  of  a  self-acting  apparatus,  consisting  of  an  :irmatui^^| 
iixecl  to  a  vertical  moveable  standard  oppK>site  the  [kA^h  c»f  tk^^f 
magnet,  in  such  manner  that  when  the  current  flows  thrtujgh  tk^^ 
mam  circuit  the  receiving  magnet  attracts  the  armaturct  and 
doses  the  local  circuits 

The  self-acting  winding  apparatna,  attached  to  the  regi^er, 
secures  an  uniformity  of  motion  through  any  number  ofmesaagM. 
It  consists  of  an  extra  mxignet  placed  in  the  regis t4^r,  causing  a 
lever  to  vibrate;  this  lever  has  a  dick  at  ita  end,  which  oinAea  a 
ratchet-wheel  to  revolve  and  transmit  its  motion  to  the  shaft  of 
the  spring  which  actuates  the  registering  apparatus.  An 
arrangement  is  al&o  ma<le  by  which  two  points  come  into  contact 
and  cut  off"  the  current  from  the  winding  ma^et,  and  conse- 
quently prevent  the  further  winding  up  of  the  spring  when 
powerful  enough  to  give  motion  to  the  register,  the  revolutiont  of 
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which,  in  it»  turn,  cause  the  poinU  to  separate,  when  the  current 
again  flows  through  the  magnet,  and  the  winding  of  the  Bpring  ia 
once  more  efTected.  The  batterieg  usually  emploveil  are  tht^se  of 
Grove,  thirty  cup  being  neceaaary  in  a  apace  of  150  miles,  which 
nmv  ho  either  collecteil  or  diatributed  at  lutervalB  along  the  line. 
Only  one  wire  is  now  used  on  the  main  line,  the  earth  affortling 
the  return  circuit.  On  the  Baltimore  and  Philadelphia  line  the 
daily  perlbramnoe  of  one  of  Morse's  machines  is  to  trtinsmit  from 
8000  to  9000  letters  per  hour.  The  best  procif  of  the  eiJiciency 
and  economy  of  Morse's  system  ts  the  fiict,  that  it  is  employed 
on  no  fewer  than  fiity-sLx  tlifferent  railway  Lines  in  Americii,  and 
extends  over  a  length  of  111,963  miles,  or  nearly  nine  times  the 
whole  extent  of  the  English  telegraphs  of  all  descriptions. 

The  next  electro-magnetic  telegraph,  aa  reganls  liite  of  piihli- 
cation^  was  that  of  Profeas^jr  Wlieatstone.  In  1 834,  he  published 
the  results  of  a  series  of  experiments  on  the  velocity  of  electricity, 
and  in  1836  repeated  his  experiments  at  King's  College,  in  which 
he  employed  an  insulated  circuit  of  copper  wire,  about  four  miles 
in  length.  In  1837,  Professor  Wheatetone,  in  coniimotion  with 
Mr.  W,  F.  Cooke,,  patented  a  telegraphy  ^le  principle  of  which 
was  founded  upt>Q  the  discovery  of  CErsteti,  of  the  deflecting 
influence  of  an  electric  current  upon  a  magnetic  needle;  and  con- 
sisted  of  a  combination  of  Beveral  peculiarrsr-constructed  galvano- 
meter needles.  Without  troubling  our  readers  with  the  deecrip- 
tioDS  of  the  tirst  imperfect  attempts  of  Wheatstone  and  Cooke, 
we  will  briefly  explain  their  system  as  at  present  in  use.  Their 
transmitting  instrument  consists  of  a  horizontal  bni^a  wheel, 
divided  wid  marked  on  its  upper  surface  like  tlie  disc  of  the  tele- 
graph, with  which  it  exactly  corresfjonds.  The  circumfereDce  of 
this  wheel  is  cut  away  in  twelve  places,  into  which  smidl  pieces 
of  ivory  are  Jet  A  metallic  spring  iu  connection  with  the  bittery 
pressing  against  the  circimiferenoe  of  the  wheel  when  the  wheel 
us  turned  round,  is  idtemately  in  contact  with  the  brass  of  which 
the  wheel  is  composed  and  the  ivory  piece:*,  by  which  means  the 
electric  circuit  is  alternately  completed  and  broken.  Inm  pins 
are  inserted  in  the  wheel  corresponding  to  each  letter,  by  which 
the  wheel  is  caused  to  revolve  to  any  extent  required.  Another 
modiflcatton  of  this  instrument  consists  in  connecting  concentric- 
ally to  the  brass  wheel  having  iron  pins  or  handles,  a  tcMJthe^l 
wheel,  which  gears  into  a  small  pinion,  on  the  axis  of  which  h 
affixed  an  armature  of  soft  iron,  surrounded  with  coils  of  copper 
wire,  A  strong  spring,  acting  upon  clockwork,  imparts  motion 
to  the  disc  or  index,  the  attraction  of  the  armature  being  used  to 
regulate  the  escapement,  every  cuiTent  releasing  a  single  toothj 
and  so  advancing  the  disc  one  letter. 

Tlie  re«*eiviiig  instrument  consists  of  a  similar  arrangement  of 
clockwork  giving  motion  to  a  disc,  on  which  the  letters  of  the 
alphabet  or  other  signals  are  marked.  The  escapement  is  also 
A^d  upon  by  the  kee{)er  or  armature  in  a  manner  corresponding 
to  that  of  the  transmitting  instrument.  Thus  every  movement 
given  it}  the  bi-aHs  wheel  at  the  transmitting  station  is  instantly 
repeated  at  the  receiving  station,  thereby  enabling  messages  to  be 
conveyed  with  great  rapidity,  one  letter  only  of  the  telegraphic 
disc  b<;ing  expose<l  to  new  at  a  time, 

Co<jke  and  Wheatst^:me'ii  patents  wei-e  purchiised  by  the 
Electric  Telegraph  Comfiany  in  1846.  The  avenige  numl^cr  of 
words  tram^mittctl  by  their  double  nee<lle  telegraph  is  ab>ut 
seventeen  |)er  minute,  which  is  slow  in  comparison  with  either 
Morsels  or  the  ILiUse  telegraphs,  which  are  capable  of  forwajTling 
from  thirty  t<_i  thirty-five  wunls  per  minute. 

The  next  elect nvmagnetic  telegraph  in  point  of  date  was  that 
of  Professor  Steinheil^  a  notice  uf  which  wtis  puhHahed  in  1836. 
His  app^initus  was  ailoptetl  by  the  R^varian  governmf'nt,  and  in 
operatioil  in  1837,  This  was  the  the  first  telegraph  in  which  the 
earth  was  employed  as  half  the  circuit.  At  Bo^enhaiiscu,  the 
Boyal  AcJidemy  is  comiectetl  to  the  Hoy  a  I  Obser\'atoi-}'  by  a 
double -ct^pper  wire,  the  total  length  of  which  amounts  to  32,506 
feet,  weigning  £60  lb.  In  this  instrument  the  deflection  of  the 
two  miignetic  bai's  or  armatures  is  made  to  produce  sound  from 
metal  or  glass  belh*,  whose  note"^  tlitfer  abcmt  a  sixth.  To  the 
north  ^Htle  of  one  magnet  and  the  !*onth  pole  of  the  other  are 
afliixed  little  cups,  with  fine  perforated  heakA,  tliat  contain  printing 
ink.  In  fix>nt  of  these  beaks  a  flat  surfkce  of  papr  is  kept 
moving.  On  the  deflection  of  either  of  the  magnetic  bars,  the 
beak  of  its  eup,  fi-om  which  issues  by  capillury  atti'actioa  a 
minute  quxintity  of  ink,  is  catised  to  t^uch  the  papter^  and  leaves 
thereon  a  ri:»und  black  dot.  Differeiit  arrangeuieuti!  of  four  of 
those  dots  are  ingeniously  contrived  tj  represent  all  the  letters  of 
the  German  alphabet  most  commonly  uned. 


After  8teinheil*8  came  Alfred  VaiPs  printing  teleffraph,  which 
was  proposed  in  1837.  It  consisted  of  a  type-wlieel,  having  on  its 
surfiice  tlie  twenty-four  letters  of  the  alphabet;  on  the  side  of 
this  wheel  were  a  corresponding  uuml>er  of  holes.  The  type- 
wheel  was  cauBed  to  revolve  by  a  spring,  that  caused  an  electro- 
magnetic key  to  advance;  at  each  interruption  and  return  of  the 
current  the  paper  was  made  to  move  tmder  the  ty^ie-wheel  by 
means  of  clockwork.  But  as  the  precision  of  this  instrument  was 
dependent  on  the  exact  correspondence  of  the  receiving  with  the 
transmitting  instrument,  and  it  was  neceaaary  that  the  ty}»e- 
wheel  should  present  ttie  same  letter  at  both  stations,  this  system 
was  never  put  intf>  execution. 

A  little  time  after  VaiFs  telegraph  was  published,  Alexander 
proposed  a  method  of  indicating  signals  by  letters  arranged 
systematically,  and  covered  by  small  light  screens,  to  each  of  which 
w«fi  attached'  a  magnetic  needle,  connected  to  the  batteiT  by  a 
separate  wire.  An  electric  current  passed  thi-ough  one  of  these 
wires  caused  its  needle  to  be  deflected,  which  moved  the  screen 
and  disclosed  the  particular  letter  it  ct^vered.  This  was  also  & 
complicated  and  non-efficient  instrument,  and  accordingly  has 
been  little  or  never  used. 

After  Alexander,  Davy  produced  an  ingenious  contrivan^^e,  by 
me.<LUs  of  which  the  electric  current,  acting  upon  a  series  of  keys, 
eight  of  'which  were  marked  with  three  Tetters  of  the  alplial^et, 
caused  slides  or  mtignetic  bars  to  be  withdrawn  from  over  any 
particular  set  of  letters,  which  appeared  illuminated  to  the  spec- 
tator by  a  lamp  properly  arranged  for  that  purpose,  Tliree 
atr^^kes  on  a  Ijell  drew  the  attention  of  the  observer,  and  one 
stimke  indicated  the  teiinination  of  each  woni,  which  was  copied 
down  by  the  observer  just  as  represented. 

In  1837,  Professor  Maason,  of  Caen,  described,  in  a  letter  to 
the  French  Academy,  the  results  of  several  trials  he  had  made 
with  a  magneto-electric  telegraph  for  a  distance  of  1800  feet.  He 
employed  the  machine  of  Pixii  to  develope  the  currents  that 
deflected  magnetic  needles  placed  at  the  extremities  of  the 
circuits.  In  i^^^iw,  Mausson,  together  with  Brequet,  experimented 
with  this  instrument,  but  failetl  to  produce  any  satis&ctory 
result 

Amyot,  in  1838,  addreaied  a  letter  to  the  Academy  of  Science  at 
Paris,  proposing  to  write  on  paper  with  mathenuitical  precision 
by  means  of  a  single  circuit  ana  needle.  The  message  was  to  be 
transmitted  by  a  simple  wheel,  on  which  points  or  pins  were 
adjustcil,  tn  a  manner  similar  to  those  of  a  barrel  organ;  but  this 
was  only  another  abortive  attempt  at  mechanical  telegi-aptiing. 

In  183H,  Edward  Davy  patented  a  method  of  employing  the 
decomposing  action  of  tlie  galvanic  c\UTent  to  produce  marks 
upon  clienucally-prepared  calico,  treated  to  a  solution  of  the 
iodide  of  potassium  and  muriate  of  lime.  A  local  hatteiy  proiiuceil 
the  telegraphic  siffns  by  chemical  decomposition,  and  operated  an 
electj'o-magnet,  wht^se  armature  regulated  a  receiving  instrument 
similar  in  principle  to  that  of  Cooke  and  Wheatstone,  with 
the  exception  that  the  circuit  was  dosed  by  the  contact  of  metals 
instejid  t»f  mercuiy,  in  the  same  manner  as  the  Moi-i^e  instrument 
The  main  circuit  wfis  ojx'uetl  and  closetl  by  finger-keys;  when 
closed  the  neeille  wfia  detlectetl,  which  closed  the  short  circuit; 
but  when  interrupted,  the  needle  opened  the  short  circuit  by 
returning  Uj  its  original  f>o8ition.  The  prepai-ed  calico  was 
drawn  between  a  metallic  cylinder  and  a  series  of  platinmu 
Hugs  surrounding  a  wooden  cylinder;  by  these  rings  the  curitrnt 
from  a  local  battery  passed  through  the  calico  to  the  cylinder 
benejith,  prcMlucing  signs  consisting  of  simple  dashes,  arranged 
in  six  rows, — the  calico  was  caused  by  clockwork  to  move  in 
proportion  to  the  number  of  signs  tranamitted*  The  platinum 
ring«  could  be  connected  at  will  with  the  other  poles  of  the 
battery,  but  were  insulated  from  each  other.  Three  telegraphic 
T*ires,  by  means  of  a  commutator,  connected  the  local  oattei^y 
with  either  of  the  six  platinum  rings.  Au  exceedingly  ingenious 
escaj>ement  regulated  the  movement  of  the  paper,  but  we  must 
refer  our  reatlers  to  the  work  of  Dr.  Tunibull  tor  a  deseripti<:^n 
of  it — We  shall  continue  our  history  of  telegraphing  and  review 
ill  our  next  Number. 


Railway  Wheck.  —  Mr.  W.  B.  Adams,  C.E.,  has  patented  au 
improvement  in  railway  wheels,  which  consists  in  oomitruirting 
them  with  a  disc  body  of  timber,  formed  of  wedge-shaped  pieces 
dowelled  or  tongued-ond-grooved  together  and  turned  down  in  a 
tathe^  so  that  the  wheel  is  made  thinner  at  its  edge  than  at  its 
oenti^. 
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AMERICAN   RIVER   AND  CANAL  NAYIGATION.^*^ 

Immediately  after  the  acknowledgment  of  the  intlependende 
of  the  American  coloaiea  by  EnelMnd  in  17B3,  scvgrlI  cumpaniea 
were  formed  in  the  two  principal  stiitea  of  the  Union,  those  of 
New  York  and  Penaaylvaniji,  for  the  purpose  of  conatructing  a 
nystem  of  canals.  These  enterpriHet*  wei*e  accordingly  coinmence<l, 
tmt  on  a  acale  too  limited  for  the  attainm<^nt  uf  the  ultimate 
i>bjeot«;  and  as  the  Un itt^l  Stites  ailv^nced  in  commercial  pro- 
Auerit/,  more  extensive  plans  were  !idopt-ed.  In  181^7,  tlie  senates 
cWged  the  Secretary  ol  State,  Mr.  Galatin,  to  prtspare  a  project 
for  a  general  system  of  iutercrtmmunication  oy  canals,  batsed 
upon  the  geographical  character  of  the  territory  of  the  Union. 
A  system  of  artificial  water-communication  was  acconlingly  pro- 
jected,  which,  with  some  modifications,  waa  at  a  later  period 
adopted  and  c?irrie<l  into  execution.  These  project'^,  however, 
aiilrered  an  interniption  fnjm  the  renewal  of  the  war  in  1812; 
and  it  was  not  until  five  ye;\rs  later  that  the  va-nt  works  wei-e 
commenced,  the  result  of  which  has  been  a  ay^tem  of  inland 
na\igtition  which  ia  without  a  rival  in  any  country  iu  the  world. 

On  the  anniversary  of  thf  declaration  of  iudei>eudeuce  cele- 
brated the  4th  July^  1817,  the  commencement  of  the  great  line  of 
canal  connectiii;^  the  Hudson  with  the  Lake  Erie  Wfia  inaugurated. 
The  river  Hudson  presented  a  navigable  communication  for 
ve^seld  of  a  hirge  chisa  from  New  York  tt>  Albany.  The  object  of 
thi3  line  of  canal  was  to  oneu  a  water-commnniwition  between 
Albany  and  the  northern  1  ike.-^,  so  as  to  connei't,  by  continuoixs 
WAter-commiuiioation,  the  North-wesitern  States  with  the  Atlantic. 
Ill  leaa  than  eight  years  thia  work  was  accomplished  by  the  stite 
of  New  York,  with  its  exclusive  re^iuurce.'?.  Tlmt  state  alone 
executed  iiiid  brought  into  opcmtion  the  largest  canal  ia  the 
world.  As  fii-st  const ^ucte^l,  the  Erie  canal,  with  it^  bi-anches, 
coat  2,600,000^,  sterling;  but  lU  ni?ignitude  and  proportions  being 
still  found  inadequate  to  the  exigencies  of  a  continually  inci-easiiig 
tmitic,  ita  enlargement  was  decided  upon  in  1835,  and  it  was 
fiEially  completed,  at  a  cost  of  upwards  of  6,0W,<XHJ/,  sterling. 
The  total  length  of  this  canal  is  363  mile^,  and  its  coat  of  con- 
struction Tier  mile  was  therefore  al»out  13,700^. 

Meanwhile,  the  other  states  of  the  Union  did  not  remain 
inactive.  Pennsylvania  especially  rivalled  New  York  in  these 
Witerpriscs,  and  became  inten-iecteii  with  canals  in  all  dii^ctioua. 
In  abort.,  these  works  were  undertaken  Un  a  greater  or  less  ex  teat, 
in  moat  of  the  Atlantic  and  »ome  of  the  Western  States;  and  the 
Amerioan  Union  now  possesses  a  system  of  intermd  aiiificial 
water-<K)mmuuication  amounting  to  nearly  4oW  miles,  executed 
with  a  degree  of  skill  and  perfection  rirely  surpaased  by  any 
nimihir  works  con3trurt4?d  in  the  states  of  Europe. 

Acooixiing  to  M.  Jlichel  Chev^dier,  whose  work  on  this  gul>ject 
ftupptiea  most  voluminous  and  valuable  details,  the  extent  of 
canals  which  were  in  operation  in  the  United  Stttea  on  January, 
1,  1843,  was  4i}33  miles.  There  was  a  further  extent  projected, 
but  not  executed,  amounting  to  23'»9  miles.  The  t<jtal  cost  of 
executing  the  canals  which  were  ccfmplete^l  was,  according  the 
M.  Chevalier,  27,870,964/*  being  at  the  average  mte  of  6432c.  per 
mile. 

Since  the  date  of  these  retumB  considerable  extension  baa  been 
given  to  the  system  of  canal  navigation  by  the  owning  of  new 
nnes  and  the  increased  length  of  former  onea,  and  it  is  probable 
that  the  actual  extent  of  artificial  water  communication  now  iu 
use  iu  the  United  Stiites  conwidembly  exceeds  rRKlo  mde,s.  The 
average  cost  of  executing  this  prodigious  system  of  water-roads 
was  at  the  rate  i»f  C432/.  j)er  mile*  sn  that  5000  miles  would  have 
fthsorded  a  capital  of  above  32,(X)<)jO(Ki^. 

This  extent  of  canal  transport,  compired  with  the  poputatioB, 
exhibits  in  a  striking  point  of  view  the  actiwtv  and  enterprae 
which  chamcterise  the  American  people.  In  the  United  States 
there  is  a  mile  of  canal  navijjation  for  every  60U0  iiihabiUnts, 
wliile  in  England  the  jiro]>f>rtion  is  a  mile  to  every  90LK)  inhabi- 
touts,  and  in  France  a  mile  to  every  13/)0(>.  The  nitio,  therefore, 
of  this  instrument  of  intercommunication  in  the  United  States  is 
greater  than  in  the  United  Kingdom,  in  proportion  to  the 
population,  as  9  to  5^  and  greater  than  in  France  in  the  mtio  of 
13  t-o  5. 

The  river  na\*igation  of  the  United  States  is  on  a  scale  mm- 
mensurate  wiih  the  extent  of  their  territory.  The  division  of  the 
country  east  of  the  Alleghanies,  forming  the  Atlantic  States,  is 
dnkied  hy  a  vast  number  of  rivers,  of  the  first  and  second  daas, 
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all  navigable  for  vessels  of  considerable  burthen,  th«^  prinHpaJ  nf 

which  are  the  Hudson,  the  Delaware,  the  Susqueb 

necticut,  the  Potomac,  the  James,  the  Roanoke, 

and»  to  the  southwards,  the  Atamala,  and  the  Alabama. 

The  steam  navigation  of  the  Hudson  ia  entitled  to  attention, 
not  only  because  of  the  immense  traffic  of  which  it  is  the  veldel**, 
but  because  it  forms  a  sort  of  moilel  for  most  of  the  rivem  of  tJt"? 
Atlantic  States,  This  navigation  is  conducted,  as  will  l»e  seen,  in 
a  manner  and  on  a  principle  altogether  diffenrnt  from  that  which 
prevails  on  the  Mississippi  and  its  tnbutanes. 

In  the  stC'im-vessek  used  on  these  rivers,  no  other  strength  op 
stability  ia  nx^uii-ed  than  i^  auflBcient  tu  enable  them  t-o  float  aad 
bear  a  progressive  motion  through  the  water.  Not  having  td 
encounter  the  agitated  surface  of  an  open  sea,  they  are  suppUed 
with  neither  rigging  nor  sails,  and  are  built  exclumrely  with  a 
view  to  speed.  Compared  with  sea-going  steamers,  tJiey  ari 
sleniler  ami  weak  iu  tneir  stnicture,  with  great  length  in  propor* 
tion  to  tlieir  beam,  and  a  very  small  draught  of  water. 

The  position  and  form  of  the  mflchinerj^  are  affected  by  these 
circumstances.  Without  the  necessity  of  Deing  protected  firom  a 
nsugh  sea,  the  engines  are  placed  on  the  deck  in  a  compamtivplv 
elevated  situation.  The  cylinderH  of  large  dismeter  «nd  ftlmi-t 
stroke,  almost  invariiibly  used  in  sea-going  ships,  are  ri  '  i 

tliese  river  Imats,  and  tfie  propctrtiona  are  reversed, — :• 
tively  small  diameter  and  a  stroke  of  great  length  1    ; 
It  i."?  but  nirely  that  two  engines  are  used,     A 
placed  in  the  centime  of  the  deck,  drives  a  cnuik  pLto  i  -n  ^ii.    iaj.^ 
of  the  enoimouB  mddle-wheels.     The  great  magnitude  of  the&ii? 
bitter,  and  the  vehx^ity  imparted  to  them,  enable  them  !<•  r..-»-*.  ,,., 
the  oiKce  of  Jly-wbeeU,  and  to  carry  the  engine  throUL 

points  with  but  little  perceptible  inequality  of  motion.     1 ..i 

of  stroke  adopted  in  these  engines  supphes  the  means  of  uaiiigthe 
expansive  principle  with  great  etfect. 

The  new  and  largest  class  of  steamers  are  capable  of  running 
from  twenty  to  twenty-two  miles  an  hour,  and  make,  on  an  nveracTP, 
eighteen  miles  an  hour.     These  extraonlinary  spec^ls  ai  -  { 

UHually  by  rendering  the  boilers  capable  of  carrying  wi. 
forty  to  fifty  pounds  pressure  above  tlie  atmosphere,  and  by  urging 
the  fii^8  witli  fannei's,  worked  by  an  independent  engine,  iJy  which 
the  fuiTiaces  can  be  forced  to  any  desired  extent. 

It  is  right  to  ol^erve  here  that  this  extreme  increase  of  speed  It 
obtained  at  a  dii4proi>oi'tioQately  increased  consumption  of  fueL 
When  the  speeil  h  inci'cased,  the  space  through  which  the  veant 
must  l>e  propelled  per  minute  is  increased  in  the  same  propgrtioii: 
ami,  at  the  -iame  time,  the  resistance  which  the  moving  power  has 
to  overcome  is  augmented  in  the  proportion  of  the  square  of  the 
s]H3eii  Hence,  the  effect  to  be  produceil  by  the  mo\ing  power  per 
minute,  is  increased  by  two  causes;  first,  the  actual  resistance 
which  it  has  to  overcome  m  augmented  in  the  ratio  of  the  square 
of  the  speed;  and,  secondly,  the  space  thi-ough  which  Uie  moving 
p^^we^  has  to  act  against  thia  resistance  in  each  minute  i^  IncreaAed 
in  the  ratio  of  the  8j»ee<i  Thus,  the  t«jtal  6Xf»enditure  of  moring 
power  per  minute  will  be  augmented  in  the  proportion  of  the 
cube  of  the  :^peed.  It  is  found  in  some  cases  that  the  increase  of 
three  or  four  miles  an  hour  on  eighteen  miles  will  cause  nearly 
triple  the  consumption  of  fuel. 

Much  of  the  efficiency  of  these  engines  arises  fix)in  the  appli- 
cation of  the  expansive  principle;  but  to  this  there  has  beoi 
hitherto  n  limit,  omn^  to  the  ineipiulity  of  the  action  of  the  pkton 
when  urgifd  by  expanding  steam  on  the  crank.     When  the  steam 
ia  cut  off  at   less  than   half-stroke,  the  force  of  the  r^-*  ^  ^^ 
diminished  liefore  the  termination  of  the  str<»ke  to  les- 
half  its  origimd  amount     This  inequrdity  ia  atfgravni 
relative  position  of  the  crank  and  connecting-ro«i,  tli 
diminishing  in  nearly  the  same  pntportion  as  the  jk)\ 
piston   diminishes.      On   this    account  it  has  not   h 
genendly  practicable  to  cut  off  the  steam  at  less  than  h 

The  steam  is  universally  worked  with  expansion,  the  v«iv«iH  tor 
its  admission  and  emission  being  moved  inder>endently  of  eai*h 
other.  A  separate  engine  is  gcnenerally  juovided  for  driving  ths 
blowers,  and  a  cylindrical  fan-blower  is  employed  for  each  boOer. 
Some  of  these  blowers  are  10  feet  in  diameter,  being  driven  by  a 
crank  placetl  on  their  axle,  which  receives  its  motion  from  the 
small  independent  endue, 

Tl»e  great  power  developed  by  these  river  engines  is  due  uoi 
so  much  to  the  magnitude  of  their  cylinders,  as  the  pressurs  oC 
steam  useil  in  them.  Some  of  tlie  most  recently  conatructad 
boats  have  cylinders  76  inches  in  diameter,  and  15  feet  strotuL 
The  steam  has  40  lb,  pressure  in  the  boiler,  and  is  cut  oJf  ai  hal^ 


stroke.  Tbe  wheels,  which  are  45  feet  in  diameter,  make  sixteen 
revolutions  per  minute.  The  speed  of  the  circumference  of  the 
wheel  will  therefore  be  tweutj-five  miles  an  hour;  ao  tliwt  if  the 
speed  of  the  hoat  be  twenty  miles  an  hour,  we  have  the  difference, 
wre  milesj  giving  the  relative  movement  of  the  edge  of  the  paddle- 
boards  through  the  water. 

The  increaae  of  the  dimensions  of  these  veaaela  and  of  their 
machinery  has  been  attended  with  a  greatly  augmented  economy 
of  fuel;  while  practical  evidence  of  economy  is  also  supplied  by 
th^*  fact  that  the  proprietors  of  the  Iludaou  ateamboat-a  reduced 
tlieir  UiriW  for  passengers,  aa  well  as  for  fiieight,  as  they  increaaed 
the  size  of  their  veraela. 

The  ease  with  which  these  vessels  of  extraordinary  length  and 
beam  and  amall  drau^^ht  move  through  the  wateT  w  very  remark- 
able. The  results  of  their  performance  show  that  the  resistance 
per  square  foot  of  immersed  midship  section  is  not  perceptibly 
mcreaaed  by  the  increased  len^h  of  the  vessel,  and  the  conse- 
quently auginenteil  flurface  and  friction.  This  anomaly  has  not 
been  explained,  but  it  is  certain  that  the  increased  length 
does  not  diminish  the  effect  of  the  moving  power  in  any  percep- 
tible decree. 

The  lorm  and  stnicture  of  these  river^teomers  will  be  more 
y  understood  by  fi^.  1  of  the  annexed  angravinga,  which 
"Vepreaenta  a  side  elevation  of  one  of  the  Hud&on  steamers,  and 
fig.  2  is  a  croaa  section  nf  the  huU  with  one-half  of  the  plat- 
form, which  is  placed  upon  it,  and  which  supports  the  upi>er 
cabins  and  sjiloons.  This  hull  is  constnicted  with  a  perfectly 
flat  iMJttoni  and  perpendicular  aides,  and  is  rounded  at  the  angles. 
At  the  bctw  or  cutwater  they  are  made  very  sharp. 

The  split  pa^ldle- wheel,  which  until  very  lately  was  exclusively 
used  in  these  boats,  is  represente<l  in  fig.  3,  and  la  formed  ajs  if  by 
the  com bi nation  of  two  or  more  common  paddle-wheels,  placed 
one  outside  the  other,  on  the  aame  axle,  but  so  that  the  fiaddJe- 
boards  of  each  may  have  an  iuterme^liate  position  between  those 
of  the  adjjtcent  one,  as  represented  in  fig.  2. 

The  spikes,  which  are  bolted  to  cast-iron  flanges,  are  of  wood. 
T^  '   I  i/es,  to  wjiich  they  are  so  bolted,  ai-e  keyed  upon  the 

p  I  \t.    The  outer  extremities  of  the  spokes  are  attacheHl  Uy 

cinuLu  iKirjtla  or  hoops  of  iron,  surrounding  the  wheels  and  the 
paddle-boar* h*,  which  are  furmeil  of  hard  w<m^i1,  are  bolted  to  the 
spokes.  The  wheels  thus  construetetl,  sometimes  consist  of  three, 
auid  not  unfrequently  four,  iudepeudeut  circles  of  piuJ die-boards, 
*  one  beside  the  other,  and  so  adjusted  in  their  position  that 
boards  of  no  two  divisions  shall  correspand. 

The  other  class  of  steam enj  used  for  towing  the  commerce  of 
the  rivers  corresponds  to  the  gomls  trains  on  milwaya.  No 
spectade  ca^  be  more  remaikahle  thjui  these  locomotive  machim^ 
dragging  their  enormous  loati  up  the  Hudson.  They  may  be  seen 
in  the  midst  of  thij*  va«t  stream,  aurrtmnded  by  a  cluster  of  twenty 
thirty  loaded  craft  of  variini«  miignitudes.  Three  or  four  tiera 
lashed  to  them  at  each  side,  and  as  many  more  at  their  Iww 

id  at  their  stem.    The  steamer  is  almost  lost  t4^  the  eye  in  the 

idst  of  this  crowd  of  vessels  which  ding  ai'ound  it,  and  the 
iDovtng  mass  is  seen  U*  pmceed  up  the  river,  no  apimi-ent  agent  of 
fMtypiilaion  being  visible,  for  the  steamer  and  it^  propellers  are 


literally  buried  in  the  midst  of  the  cluster  which  clings  to  it  and 
floats  rountl  and  near  it. 

As  this  water  gmnh  train,  for  so  it  may  be  called^  ascends  the 
Hudson,  it  drops  off  its  load,  vessel  by  vessel,  at  the  towns  which 
it  passes*  One  or  two  are  left  at  Newburgh,  another  at  Pow- 
keepsie,  two  or  three  more  at  Hudson,  one  or  two  at  FLslddlJ, 
and,  in  fine,  the  tug  arrives  with  a  residuum  of  some  half-dozen 
vessels  at  Albany. 


ON  THE  ROTATION  OF  THE  PENDULUM. 

By  Au- RED  Dat, 

Haviwg  been  one  of  the  parties  who,  in  an  early  stage  of  the 
inquiry,  proposed  a  simple  original  solution  of  this  phenomenon  of 
the  notation  of  the  pendulum,  which  is  now  cummonly  adopted 
without  acknowleilgnient,  and  which  has  been  again  and  again 
repeated  both  here  and  in  America,  I  am  desiroua  of  con-ecting 
some  unsatisfactory  representations  which  still  find  their  way 
into  print  in  works  of  a  respectable  class,     I  refer  to  the  account 

S' ven  of  the  problem  in  a  manual  of  the  physical  sciences  by  Dr» 
olding  Bira  and  Mr.  Brooke,  where  the  correct  explanation  is 
also  ^iven,  being  exactly  tlie  same  as  mj  own,  even  to  the  form 
in  which  the  trigonometrical  rebtion  w  expressed,   the  same 

fraction,  — — ,  occurring  in  both.      But   this  explanation  is 

cot.  K 

accompanied,  or  rather  prefaced,  by  some  remarks,  which  repre- 
sent the  problem,  first,  aa  having  excited  much  more  attention 
than  it  deserved;  next,  that  the  rotation  of  the  pendulum  is  not  an 
immediate  effect  of  the  earth^s  rotation;  and  thiinlly,  that  the 
rotation  of  the  pendulum  is  only  an  apparmU  rotation.  Now  on 
this  I  cannot  help  remarking,  that  the  problem  would  have  been 
most  intei'esting,  and  de^n*ving  all  the  aeieutific  examination  it 
received,  if  only  as  a  pui-ely  speculative  or  abstract  one;  and  it 
was  remarkable  that  the  precise  case  hatl  never  been  discussed.  As 
it  was,  it  took  mathematicians  by  surprise,  baflied  not  a  few 
respectable  professors  of  the  science,  and  was  wrongly  appre- 
hended by  several  analysts  of  cousiderable  eminence.  None  of 
the  analytical  solutions,  if  such  they  can  be  termed,  that  have 
from  time  to  time  appeared  in  this  country*   Imve  est^iblislie^l 
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juijrtldiiff  more  than  ia  done  with  hr  jtreat^r  cleannjss  and  sim' 
plicity  by  the  explanation  given  in  the  work  referred  I  to;  «md 
the  whole  thing,  uotwitlistanding  its  great  interest  and  novel tj, 
has  sunk  int<:i  temporary  contempt  and  neglect,  ns  if  the  scieutiiic 
republic  waa  rather  iishamod  of  having  allowed  ao  much  diacuaaiou 
tuid  so  much  algehi'a  to  lie  wasted  on  a  thing  so  readily  demon- 
■trable  by  a  pexaon  tolembly  conversant  with  Euclid  ojily,  or,  to 
«»y  the  least,  witli  Euclid  and  the  first  elementeof  plane  trigunt>- 
nmirj.  By  way  of  retaliation,  there  h  no  glory  to  be  got  out  of 
itj  the  problem  is  now  never  mentioned,  and  a  huge  body  of 
people  at  thia  moment  look  upon  the  whole  thing  aa  tacitly  given 
up,  notwithrttfuuling  that  the  exact  experiments  of  Mr.  Bunt, 
certainly  undertakt?u  witli  no  bias  in  favour  of  bringing  out  the 
precise  result,  have  pi*oved  it,  in  a  great  variety  of  trials  to  b^ 
ti-ue  in  practice,  which  is  by  no  means  necesaary  to  establiah  the 
truth  of  theoretic  reaaooing.  It  m  not,  however,  as  a  speculative 
cane  that  the  problem  m  of  the  highest  interest,  but  as  an  imme- 
diate proof  of  the  earth's  motion  round  its  axis;  and  the  discovery 
was  hailed  aa  impi:>rtant  chiefly  on  thii*  ground  by  the  members 
of  the  French  Institute.  It  is  true  you  do  not  see  the  eaii.h*s 
rotation  any  more  than  before,  nor  does  the  pendulum  move 
away  at  a  rat«  necessarily  corresponding  with  that  in  which  the 
former  is  performed.  I  may  state  the  I'eal  value  of  the  i  11  uat ra- 
tion thus.  It  h  only  within  a  comparatively  recent  period  of  the 
world's  history  that  the  apparent  motion  of  Uie  heavens  hiia  Ikjch 
&ially  reconciled  with  the  supposition  of  a  motion  in  the  spec- 
tator on  th«  earth^H  surfSace,  and  not  in  them;  and  while  no 
objection  can  be  raised  against  adequacy  of  this  suppoaition  to 
acooimt  for  what  is  witnessed,  there  are  a  hundred  reasons  why 
it  should  be  adopted  implicitly,  without  one  to  be  urged  ou  beliau 
of  the  ancient  nytxjthesia  which  makes  the  earth  stand  stilL 
We  have  heard  indeed  of  incredulity  on  this  point,  but  it  must 
be  confined  to  those  who,  with  their  systems  of  philosophy  or 
theology,  stand  as  still  m  the  earth  on  their  theory;  and  to  offer 
a  serious  refuUition  would  be  loss  of  time,  without  the  hope  of 
bettering  the  state  of  their  convictions.  Notwithstanding^ 
however,  that  the  mass  of  men  are  fully  agreed  on  this  question, 
and  that  the  great  conspiracy  of  arffumeuta  tenils  to  render  the 
conclusion  in  the  highest  degree  probable,  and  to  the  philosopher 
certain,  it  cannot  be  denied  that  a  diurnal  rotation  of  the  heavens 
wijuld  produce  effects  such  as  those  ordinarily  observed,  and  that 
the  reasons  which  lie  against  it  are  not  those  which  can  be  easilT 
understood  by  persons  unskilled  in  physical  demonstration.  We 
are  glad  then  of  a  new  fiM.*t,  which,  though  it  does  not  really  make 
tJie  rotation  of  the  earth  more  a  sensible  phenomen<:in  than  before, 
shows  that  a  relative  motion  exLsta  between  the  earth  and  other 
iudepeudent  plant^s,  in  wlucli  the  .siime  [K>3itions  ilo  not  neoe*sarily 
recur  after  twenty-four  hours,  nnd  which  are  in  no  way  affected 
by  any  rotation  of  the  sidereal  heavens,  and  yet  are  wholly 
explicable  on  the  hypoth^^sis  of  the  earth's  nitati'jn  round  its  axis 
in  twenty-four  hours,  and  on  no  other.  To  a  person  who  views 
the  pendulum  exf>enmeut,  the  rotation  of  the  plane  of  its  vibra- 
tion is  rea<lily  and  speedily  manifest;  and  because  this  may  be 
uliown  t4>  dei>end  on  the  rotation  of  the  earth,  it  is  not  unnaturally 
denignate^l  a  making  the  earth's  rotation  visible.  We  do  not^ 
however,  apart  from  reasoning,  attribute  the  effect  observed  to 
the  motion  of  the  earth,  any  more  than  we  do  the  motion  of  the 
stars  about  us  to  that  cause;  for  what  we  appear  to  see  is  strictly 
a  motion  of  the  jdane  of  vibration  round  the  zenith  as  a  p^de.  It 
may  suit  the  purjx)se  of  popular  e3q)lanation  to  say  that  the 
plane  of  the  pendulum*s  vibration  remains  unchanged  while  the 
eailh  roUitea  under  it;  but  a  little  considemtion  shows  that  this 
h  not  strictly  true,  and  the  oonceptiou  of  what  does  take  place 
IttOomes  more  ditlicult  than  in  the  case  of  the  apparent  motion  of 
the  heavens,  since  the  |Mindulum  being  earned  at  its  point  of  sua- 
fjension  with  the  eaitli,  appears  to  be  one  with  it  But  tliough 
the  earth's  diurnal  rot-ition  is  less  tlirectly  nroveable  in  this  way, 
it  is  &r  more  conclusively  so  than  it  is  by  the  motion  of  the  stara» 
In  these  laat,  the  motion  having  existed  from  the  commencement 
of  ail  things,  might  have  been  origin jdiy  impressed  aa  well  as 
that  of  the  earth;  but  with  the  pendulimi  set  in  motion  by  human 
agency,  and  continuing  to  vibrate  without  solicitation  to  the  right 
hand  or  left,  on  the  supposition  of  the  earth  being  at  rest,  no 
much  apparent  rotition  could  be  brc»ught  about  on  any  known 
physical  law.  It  is,  therefoi-e,  the  earth  that  moyea,  not  at  the 
r*te  of  the  pendulum  nor  n>und  the  pendulum-wire  when  at  rest 
aa  an  axis,  though  this  it  might  do  if  this  were  consistent  with 
the  observed  motion  of  the  stai-s;  but  round  another  axis  |xnnting 
U»  another  star,  and  at  a  rate  cyinciding  with  the  apparent  rate 


of  the  ddereal  revolutions.     It  is  therefore  a  8en«^^l^^^ 
another  kind  than  any  previouj^y  known  to  exiat '' 
sensible  proofs  measured  bv  the  eye  in  short  interviLi 
most  conclusive  in  its  kinrl. 

The  value  of  the  whole  argument  may  be  thus  stated^  Either 
the  heavens  or  the  earth  rotate  onoe  in  twenty-four  hourai^  or 
both  move  by  a  joint  motion  away  from  each  other  equivaletst  to 
this  in  amount;  and  either  of  thciio  comlitions  is  abstracter  11  v  po^ 
sible,  so  that  no  conclusion  can  be  drawn.  In  this  latitude  the 
pendulum  rotates  in  about  thirty  hours,  or  the  earth  in  twenty- 
four;  and  as  there  can  be  no  assignable  reason  why  the  former 
should  do  this  without  a  cause,  the  rotation  of  the  earth  in 
twenty-four  is  a  fact  for  the  rational  being,  since  it  is  dear  tliat 
no  supposition  of  the  observed  motion  beinc  partly  in  the  earth  and 
partly  in  the  heavens  will  fulfil  the  second  set  of'  conditions,  llie 
experiment  of  the  jjendulum  is,  therefore,  very  correctly  desig- 
nated as  a  making  visible  the  earth's  n:»tation,  though  hardly  in  the 
sense  popularly  attached  to  it:  its  importance  cannot^  we  think, 
be  orennted.  So  much  then  for  the  second  objection;  and  I  shall 
now  proceed  to  show  that  the  rotation  is  to  all  intents  and  pur- 
poses real,  and  not  merely  apparent  on  the  part  of  the  vibraHng 
plane.  I  have  elsewhere,  In  a  published  diagram^  shown  that  the 
pendulum's  actual  rotation  is  the  resultant  of  two  sets  of  conti- 
nual ly-exerted  forces,  one  tending  to  keep  the  pendulum  swaying 
parallel  to  itself,  the  otlier  to  make  its  point  of  suspension  aiKl 
the  line  which  the  pendulum  would  occuj»y  if  at  i^est  rotate 
obliquely  to  the  axis  of  the  two  circles  deacnbed  by  the  point  of 
suspension  and  the  ball  at  the  mean  of  the  oscillation.  Shortly 
after  the  publication  in  question,  I  constructed  a  simple  mode  of 
illustrating  the  fact.  Cut  out  two  circular  disos  <n  canL  and 
make  an  equal  number  of  cogs  or  teeth  in  the  rim  of  each,  nste 
one  of  these  on  a  larger  circular  disc  and  concentric  with  it,  and 
cut  both  through  along  any  radius  from  the  circumference  to  the 
centre.  If  now  we  dniw  a  diameter  on  the  other  toothed  dli^ 
and  cause  it  travel  round  by  pladn^  the  teeth  of  the  two  disQi  la 
one  another  in  the  manner  of  ordinary  wheels  when  acdn^  on 
each  other,  but  so  that  the  larger  disc  shall  remain  motioniesB, 
we  shall  find  that  tins  line  wilt  have  rotated  once  for  one  entiie 
revolution  of  the  moving  wheel  round  the  circumference  of  the 
fixed  one.  If  now  we  C4id  up  the  large  disc  with  its  attached  rack 
into  tlie  shape  of  a  c-one,  so  as  to  hide  some  of  the  teetli,  our  index- 
line  will  not  rotate  once  during  the  revolution  of  its  disc  over  the 
entire  surface  of  the  rack  ou  the  conical  sur&ce;  and  the  mcire 
acute  the  cone  is,  the  smaller  the  amount  of  rotation.  This  Is 
not  only  anidogous  to  the  case  of  the  pendulumi  but  it  is  exactly 
the  same  In  amount,  when  the  plane  sectional  angle  of  the  oone 
is  altered  proportionally  to  the  latitude  of  the  place  where  thi 
pendulum  is  set  swinging. 

Great  confusion  had  arisen  in  many  minds  with  reference  to 
tliifl  problem  from  not  sepai*ating  two  things,  a  fr»^*'  ui.1  n  con- 
strained and  conditioned  motion,  and  not  disting^i  it  is 
real  from  what  is  apparent.  Thus,  if  a  cone  be  sti  j  irtg  on 
its  axis,  a  fixed  straight  line  on  the  surface  of  the  cone  wUl^  after 
one  entire  revolution,  be  in  the  same  spot,  and  we  say  of  it  that 
it  has  not  rotated  round  any  point  in  itself;  but  yet  if  a  plane 
be  oonceived  to  pass  tlirough  tiie  line  in  its  first  position  and  the 
axis  of  the  c<iue,  and  the  pmjectiou  of  the  line  after  a  atiarter 
revolution  falling  perpendicular  on  this  {ilane  be  drawn,  tbe  two 
lines  will  cut  one  another  at  an  angle  eonal  to  half  the  plane  sec- 
tional angle  of  tlie  apex  of  tlie  cone,  and  in  lialf  a  revolution  this 
angle  will  be  doubled.  The  partial  rotation,  however,  in  the  first 
ha^  of  its  course,  which  reaches  it^s  maximum  in  half  a  revolution 
of  the  oone,  is  in  fact  retrograde  during  the  second  halt  and  at 
the  oompletion  of  the  whole  period  all  things  are  as  they  were^ 
The  whole  of  this  is  a  constrained  motion,  during  which  every 
point  in  the  line  moves  in  a  circle,  but  every  point  with  a  velo- 
city different  from  that  of  its  neighbour  and  in  a  different  circla 
This  is  totally  different  from  the  t^ise  of  a  line  oocupying  at  eadi 
infinitesimally-consecutive  instant  a  poai^on  paraUel  to  it<ielf|  and 
thus  having  all  its  points  moving  uniformly  in  equal  circlea,  or 
constraineif  to  keep  to  the  surface  of  the  revohing  oone,  so  aa  lo 
croaa  always  a  given  point  on  it,  or,  in  other  words^  moving  tl 
the  same  rate  as  the  cone.  It  has  been  sufficiently  and  Imafti^ 
gably  demonsti&ied,  that  while  the  cone  continues  to  reTolve  ifi 
the  same  direction,  the  line  so  circumstanced  would  ooostaallj 
rotate  in  *me  ilirection  round  that  point  which  it  always  itci^i  ■; 
and  that  though  this  result  is  obtained  by  the  tendency  of  Ult 
line  to  keep  parallel  to  itself,  coupled  with  the  constraint  i^pplM 
to  it)  it  will  not|  after  a  complete  revolution  of  the  oona  OA  |l9 
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&xk,  bring  the  line  into  piindleli&m  with  its  6r8(t  position^  hnt 

only  after  the  lapse  of  a  longer  period.    Hence  the  rotation  i«  real. 

Hot  merely  apparent \  and  were  there  no  apimretit  rotationj  there 

■HiiiBt  have  been  a  real  retrograde  fnrce  of  rotation  apphetl  to  the 

raane  of  oscillation^  ao  m  to  have  obliterated  all  the  a*lvancG  we 

I  actually  see  in  practice.     I  have  met  with  other  gentlemen  of 

Fln.ithemrLtical  education  and  reputation,  who  have  peraisted  in 

r  •-*  rotation  an  apparent  one,  which  it  certainly  is,  and 

fcv  _:  more.*     When  we  talk  of  the  apparent  rotation  of  the 

tiiyaveiui,  we  mean  that  they  do  not  revolve,  but  only  the  earth,  in 

'twenty-four  hours,  all  things  being  replaced.     If  the  earth  refiJJy 

revolvea  in  twenty-four  houra,  it  m  cerfciin  that  the  osciliatton  of 

the  pendulnm  is  not  in  the  same  direction;  and  consequently  it 

'  as  rotated;  unless  any  one  is  absurd  enough  to  maintain  that  the 

Dt&tion  of  the  earth  itjielf  varies  its  penod  at  different  ktittides. 


ON   Da    STENHOUSE'S    CHARCOAL    RESPIRATOR 

By  Dr.  G.  Wilson. 

[Paper  read  at  the  Htytfoi  ScottUh  Soeiet^  qfArts^  Jum  19^A  1654,] 

Dr,  WrifiON  commerit^ed  by  fltiiting,  that  having  i'*ead  with 
nHich  interest  the  accmmt  of  Dr.  Stenhouse's  researches  on  the 
deodorising  and  dii*infectant  properties  of  charcoal,  and  the  appli- 
Sltion  of  these  to  the  construction  of  a  new  and  important  kmd 
of  ^sspimtorj,  he  had  roqueste*!  that  accomplished  chemist  ti> 
Bend  one  of  his  insti-uments  for  exhibition  to  the  Society,  which 
ilie  hail  kindly  done.  Two  of  the  instruments  were  now  on  the 
tuble^  differing^  however,  so  slightly  in  conHtruction  that  it  would 
'tte  sufficient  to  explain  the  arningement  of  one  of  them.  Exter- 
jially,  it  had  the  appeanuice  of  aamall  fencing-mask  of  wire-gauze, 
'Covering  the  fiice,  m:>m  the  chin  upwards  to  the  bridge  of  the 
^.lio«?e»  bat  leaving  the  eyes  raid  loreheiid  free.  It  oonaisted, 
ntially,  of  two  plates  of  wire-gauze,  separated  from  eaeh 
other  by  a  space  of  about  \  or  J-inch,  so  as  to  form  a  cage  tilled 
"th  small  fragments  of  charcoal.  The  frame  of  the  cage  was  of 
r^eopper,  but  the  ed^^es  were  made  of  soft  lead,  and  were  iiucd  with 
et,  so  HA  to  mluiit  of  their  t»eirig  ma<le  1 3  tit  the  checks  tightly, 
aclose  the  mouth  and  nostrils.  By  tliia  arnuigenient  no  air 
enter  the  hiiigi*  witliout  pais^qiugthiTiugli  the  wire-gauze,  and 
ir'«?rfiing  the  ch?irc^ird.  An  ajjertm*©  in  provided  with  a  screw 
T  sliding  valve,  it^r  the  removal  and  replenishment  of  the  eon- 
rit«  of  the  cage,  which  consists  of  the  siningy  or  riddliugs  of  the 
;hter  kinds  of  wood-charcoal.  The  appiinitiis  is  attached  t*!  the 
~pf  an  elastic  band  fj^iai^ing  over  the  crH:>wTi  of  the  head,  and 
tying  behind,  as  in  the  ease  of  the  ordinary  respirator. 
le  im|.iortant  agent  in  this  instniment  is  the  chai-coal,  which 
has  81 »  remarkable  a  power  of  alworbiug  and  destxtiying  irritating 
vnd  otherwise  irrespinible  and  poisonous  gases  or  var>ouri*  that, 
JU'uied  with  the  respirator,  spirits*  of  hartshorn,  auJphuretted 
'*'  "  ►gen,  hydr':>?5nlphuret  of  ammriTiia  and  chlonne,  may  be 
Jied  thn:iugh  it  with  impunity,  though  but  slightly  diluted 
air.  This  result,  first  ootainetl  by  Dr.  Stenhouae,  has  been 
Verifie^i  by  those  who  have  rej)eated  the  trial,  among  others  by 
Dr.  Wilson,  wlnj  has  triefl  tlie  vajjours  niiine<l  above  uu  htmaeff 
find  four  uf  his  pupils,  who  have  breathe*!  them  with  impunity, 
e  explanation  of  this  remarkalde  pnjfM?rty  of  chai-coal  is  two- 
IbUL  It  has  loDpj  been  known  to  possess  the  jxiwer  of  coudensing 
;Dto  its  pr^res  giiM^.r*  and  vapounss,  so  that  if  freshly  prepfired 
exposed  to  these,  it  absorbs  and  retains  them.  But  it  has 
'y  been  suspected  till  re»:t'ntly,  when  Dr.  Stenhouse  pointed 
the  feet,  that  if  charcoal  1>«  allowed  ki  absorb  simultaneously 
aeh  gases  as  sulphuretted  hydrogen  antl  air,  the  oxvgen  of  this 
a*  '  '  '  '^ondeat*ed  air  nipidly  oxidise^?  and  destroys  the 
;i  jaa.     So  marked  is  tf  1  in  action,  that  if  dead  animals 

<vn  lu  a  layer  <jf  char^jrcnal  a  few  inches  deep,  instead  of 
\  prevented  fiY>m  decaying,  as  it  has  been  hitherto  supposed 
would  be  by  the  supposeil  antiseptic  powers  of  the  charcoal, 
are  found  by  Dr.  Ht'-iihouse  to  d^x^ay  much  fa;3ter,  whilst  at 
p  il,.*  <ini.'  time  no  otlensive  efflu\'ia  are  evolved.     Tlic  deodorising 
••harcoal  are  thus  established  in  a  way  they  liave  never 
re;  but  at  the  same  time  it  is  shown  that  the  addition 
pi  charcoal  to  sewage-refime  lessens  its  agricultural  value  con- 

-  Aresultaftbe  0Arth'«  ooiurtir&bit  on  ' 
it««7«fl(M!i  ki  iJqo  to  tb«  cArth.    Ill  Oi 

4  •   VI  ■■>  '.'!•,  yunuh  the  uinl4r  motum  U  iluirer  tU^  li     > 

J  b^  lyiuripokred  Xa  tbe  moiiou  of  tlie  Imix  coaUiniji^'  .!<!  ^ 

deiiced  hf  ti)c  Duliao  of  the  haukda. 


temporaneousiy  with  the  lessening  of  odour.  From  these  obaar' 
vatious,  which  have  been  fidly  veritied,  it  appears  that  by 
strewing  charct>al  ooarsely  powdei-ed,  ti>  the  eirtont  of  a  few 
inches,  over  churchyarda,  or  placing  it  inside  the  coffins  of  the 
deiwl,  the  escape  of  noisome  and  poisonous  exhalations  may  be 
totally  prevente<l  The  charcoal  respimtor  embodies  this  im- 
portant discovery.  It  is  certain  that  many  of  the  miasmata, 
malaria,  and  infectious  matters  which  propagate  disease  in  the 
human  subje^Tt,  enter  the  l>ody  by  the  lungs,  and  impregimting 
the  blood  there,  are  carried  with  it  throughout  the  entire  body 
which  they  thus  poison.  These  miattnut  are  either  snaes  and 
vapours,  or  bniies  which,  like  fine  H^ht  dust,  are  readily  carried 
through  the  airj  moreover^  they  are  readily  destroyea  by  oxi- 
difiing  agents,  which  convert  them  into  harmless,  or  at  least  nott- 
poisououB,  stibstanct^  suoh  as  water,  carbonic  acid,  and  nitrogen. 
There  is  ©very  reason,  therefore,  for  believing  that  charcoal  will 
oxidise  and  destroy  such  miasmata,  as  eflfectually  as  it  does 
Bulphuretted  hydrogen  or  hydroaulphuret  of  ammonia,  and  thus 
prevent  their  reaching  and"  poisomng  the  blood.  The  intention 
ftCL^ordingly  b,  that  tho.se  who  are  exposed  to  noxious  vapours  or 
compelled  to  breathe  infected  atmospheres,  shall  wear  tne  char- 
coal respiratitr,  with  a  view  to  arrest  ami  destroy  the  volatile 
poisons  contained  in  these. 

Some  of  the  more  obvious  applications  of  the  respirator  were 
then  refei-red  Um — L  Certain  of  the  large  chemical  manufacturerB 
in  Ij^mdou  are  now  supplying  their  workmen  with  the  charcoal- 
rG8j)irator8  as  a  protection  against  the  more  irritating  vat»ours  to 
which  they  are  exposed.  2.  Many  deaths  have  occurrerl  among 
those  employed  to  explore  the  large  drains  and  sewers  of  Lfondon, 
from  exposure  to  sulplmretted  hydrogen,  &c.  It  may  with  con- 
fidenoe  oe  asserted  tnat  fatal  results  from  exposure  to  drainage- 
gases  will  cease  &s  soon  as  the  respirator  is  brought  into  use. 
3.  In  districts  such  as  the  Campagna  of  Rome,  wliere  malaria 
prevails,  and  to  travel  during  night,  or  to  sleep  in  which,  is 
almost  certainly  followed  by  lui  att^ick  of  dangerous  ami  often 
fatal  ague,  the  wearing  of  the  i-espinitor  for  even  a  few  hours 
may  be  expected  to  render  harmless  the  marsh  pobon.  4.  Those 
who,  as  clergymen,  physicans,  or  le^  advisers,  have  to  attend 
the  sickbeds  of  sufferers  from  infectious  disorders*  may,  on  ooca- 
aion,  avail  themselves  of  the  protection  afforded  by  Dr.  Stenhouse's 
instrument  during  theii-  intercourse  with  the  sick.  5.  The  long- 
ing for  a  short  and  decisive  war  lias  led  to  the  invention  nf  **a 
au  locating  bomb-shell/*  which,  on  bursting,  sprejids  far  and 
wide  an  irreHpirable  or  poisonous  vapour;  one  of  the  liquids  pro- 
posed  for  the  shell  is  the  strongest  ammonia,  and  against  this  it 
IS  lielieved  that  the  charcoaJ-rej^pirnt*:>r  may  defend  our  soldiers. 
As  likely  to  serve  this  end,  it  is  at  present  before  the  Board 
of  Ordnance. 

Dr,  Wilson  stated,  in  concliLsion,  tliat  Dr.  Stenhouse  had  nu 
interest  but  a  scientitic  one  in  the  success  of  the  respirators.  Ht* 
had  declined  to  patent  them,  and  desired  only  to  apply  hi» 
remarkable  discoveries  to  the  abatement  of  disease  and  death. 
Charcoal  had  long  i>een  used  in  filters,  to  render  wholesome 
poisonous  water;  it  was  now  to  be  employed  to  filter  poisonous 
air, 


SUB-ARCH    TUNNELS 

Wk  have  received  a  letter  from  Mr.  Austin,  respecting  his  plans 
of  itrainage,  &c.,  drawiugn  of  which  he  exhibited  at  the  meeting 
of  the  Institute  of  British  Architects,  in  which  he  states  that  the 
idea  of  sub-archways  was  one  entirely  original  with  himself,  and 
that  he  ha/i  no  previous  kuowletlge  ol  any  similar  prupoBition. 

This  may  be  very  tnie^  as  is  the  ciise  with  many  other  ideaa  ; 
yet  still  the  individual  who  first  publicly  makes  kuowTi  any 
scheme  or  invention  has  the  ju«  priores  to  be  considei'ed  as  its 
ori^nator. 

We  wish  not  to  detract  fr<>m  the  credit  due  to  Jlr.  Austin  for 
his  pTOposition,  which  is  not  ou!y  pniLrticable,  but  can  l>e  demon- 
sti-atetl  to  be  in  tlie  end  clieaper  thim  the  pi-esent  imj>erftM:t  jiotcli- 
work  system  of  drainage.,  &c. 

He  wishes  us  t^  correct  the  dimensions  given  of  his  tunnel, 
which,  inateiul  of  bein^f  prc^posed  to  be  26  feet  in  height  bv  18  feet 
in  width,  should  be  25  ieet  by  24  teet.  We  may  probabfv  noti.M- 
Mr,  Austin's  scheme  next  mouth. 
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CONSTEUCTION   OF   BmDGES   AND  VlADUCXa 

Jomr  Maointobh,  Patmtm,  August  3,  1853. 

This  novel  method  of  conatnacting  bridges  and  other  simiLkr 
Stractures  coDsiats  in  combining  a  series  of  bow  and  string  archea 
into  one  girder  or  beam,  in  sum  manner  that  each  bow  or  arch 
aprings  from  the  crowns  of  the  two  bows  or  arches  to  which  it  ia 
connected.  And  in  constmcting  and  repairing  arches,  particu- 
larly in  rivers  and  waterways,  in  place  of  having  piers  and  foun- 
dations, and  springing  the  arches  from  and  supporting  the  arches 
•  by  such  piera,  inverted  metal  archea  are  used  to  support  the 
Vt;he8  above. 
Fig,  1  of  the  annexed  engravinj^s  is  the  side  elevation  of  a 
>  bridge  constructed  in  accordance  with  this  invention,  d,  a,  a^  are 
'  A  a«nes  of  bows  having  their  extremities  tied  in  by  rods  &,  fr,  aa 
■hown.  <?,<?,  c,  is  an  upj)er  tier  of  bows  having  their  bearing 
upon  t!xe  crowns  of  the  arches  or  bows  o,  o,  to  which  they  mte 
firmly  fixed  in  such  manner  as  to  form  a  strong  girder;  the  road- 
•way  e,  is  suspended  by  rods  rf,  d,  or  otherwise  to  the  bows  a,  a, 
CjCf  as  shown. 

Fio,  1. 
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Fig.  2,  is  a  side  elocution  of  another  form  of  bridge.  The  bows 
a,  a,  having  strings  b^  6»  are  connected  together  and  to  vertical 
aupporta  c>  c,  and  the  roadway  c,  #,  is  supported  or  laid  on  the 
crowns  of  the  bows  a,  a\  the  vertical  supports  c,  c,  are  at  their 
lower  enils  connected  together  by  inverts  rf,  rf,  which  lie  at  the 
bottom  or  bed  of  the  river  or  other  sti'eam  suitably  prepared  to 
receive  them«  By  this  means  bridges  can  be  constructed  without 
the  necessity  of  fomung  cofferdams;  and  the  inverts  may  be 
tempoj-arily  tied  with  strings  fr,  &,  similar  to  those  of  the  bows 
rt,  a,  and  the  ends  closed  water-tight  ao  as  to  float  the  parts  to 
their  destination,  and  then  to  remove  the  water-tight  enila  and 
sink  the  parts  to  the  bed  or  bott^am  of  the  river  or  other  cliannel 
over  which  the  bridge  is  to  be  constructed.  The  several  portions 
uf  the  bridge  each  being  formed  of  the  parts  a,  6,  c,  rf,  are,  Jifter 
being  sunken  to  the  bed  of  the  river  and  properly  set  in  position, 
tinuly  secured  together,  after  which  the  roodway  and  side  railing 
are  placed  and  afiixed  as  usual,  and  tlie  strings  &,  of  the  bows  a, 
and  inverts  ef,  may  then  be  removed  so  aa  to  allow  of  the  full 
dimenst«)ns  of  the  arch  furmed  bv  the  bows  a,  and  the  inverts  d, 
being  clear  for  the  j^assage  of  traJbc. 


Fw,  t. 


bowa  are  connected^  the  one  being  iBv^rted  to  the  other,  ^xw^f 
united  together  at  their  enda,  and  stringa  or  tie-rwla  placed 
across  to  stiffen  the  parts  during  the  floating  of  them  t*^  theif 
destination^  after  whioi  and  the  filling  in  of  the  mason  rVj  &c^  nX- 
€j/,  and  the  bed  of  the  river  at  ^»  wiU  be  then  sufficient  to  preveni  ' 
the  bowa  a,  and  inverts  c,  from  becoming  displaced. 

The  materiak  to  be  userl  in  the  construction  of  the  bow»  and 
inverts  and  auppoi*ta,  may  be  of  iron  or  wood  or  iron  and  wood 
combined,  according  as  the  dimensions  or  apan  of  the  bridge 
require. 


m 


Fio.i. 

Fig.  4  shows  a  side  view  of  a  bridge  of  somewhat  different 
form  to  either  of  the  above  described,  in  which  the  roda  »,  •',  from 
the  hows  (/,  a  J  are  made  to  austaln  a  road  or  footway  bridge,  in 
which  case  the  britlge  above  at  A,  may  be  a  railway  bridge  or 
suitable  f<:ir  any  other  purpose,  and  the  bridge  l>elow  being  ai»- 
pended  therefrom  by  rtids  i,  t,  aa  shown,  may  be  a  roadway  or 
footway  bridge,  or  both,  as  desired. 

Claim.  —The  modes  of  constructing  bridges  by  forming  and 
connecting  bow  and  stiing  archea  into  girdera  or  beams.     Alaoi|| 
the  constructing  and  repairing  arches  without  the  ordinaiy  4 ' 
menta  by  using  inverts,  aa  herein  explained. 


Fig.  3  shows  a  aide  view  of  another  description  of  bridge. 
Inatead  of  employing  bowa  a^aj  alone,  aa  shown  in  Bg.  1,  &e 


STEAM  ENGINES. 
Georgk  Leedham  Fullbb,  Patentee  August  17,  IS 

In  the  ordinary  form  of  compound  enginea,  oommonlT  known 
aa  double-cylinder  condensing  engines,  the  ateam  ia  allowed  to 
expand  from  the  first  sup[dy  cylinder  into  one  or  mora  working 
conjointly  with  it,  aa  regards  the  times  or  periods  of  stroke  (ia 
in  WoolTs,  MacNaught'a,  orMiller*8  patents),  thus  forming  onlnj 
in  effect,  a  single  engine,  with  hut  amall  advantages  over  ih$| 
plan  of  eximnsion  in  a  aingle  cylindeTi  and  being  considerably 
more  costly  in  construction. 

The  nnvelty  of  this  invention  oonaista  in  an  arrangement  fnrj 
expanding  into  and  supplying  two  or  more  cylinders  connected  j 
with  a  condenser  and  air  pump,  or  condensers  and  air-pumps,  in 
the  usual  ways,  from  one  or  more  cylinders,  supplied  direct  firom 
the  boiler,  such  supply  and  exhaust  cylinders  respectively  not,  a«d 
heretofore,  ha\^og  their  pistons  arrivmg  at  the  top  and  bottomJ 
of  their  8tr<:^kea  conjointly,  but  being  so  arranged  as  regards  their 
tunes  and  periods  of  action  as  to  foiin  together  a  complete  rotary 
power. 

Three  cylinders  will  be  found  moat  economical,  both  as  i  _ 
first  coat  and  working,  and  for  facility  of  arrangement.    They  jl  _ 
arranged  in  line,  or  at  any  cc^nveiiient  angle,  as  required,  and  arft  { 
ao  adapted  that  one  cyliniler  shall  be  in  oourae  of  being  aupp*' 
and  two  exhausted,  and  vice  versd. 

For  marine  purpoaea,  also,  such  engines  afford  peculiar  adv 
tagea  for  provision  in  case  of  accidents  to  either  of  the  cylii 
or  their  respective  parta,  since  a  aimple  provision  for  cuttir 
the  connection  between  the  cylinders,  and  of  connecting  in 
the  exhaust  passage*  and  the  ports  of  the  supply  cylinder 
the    fit-earn  passages  and   the  ports  of  the   exhaust  cylf 
reijpectively,   at  once  renders  each    cylinder    an    indepe 
engine  aa  regards  its  working,  to  which  might  also  be  add 
required,  the  provision  of  a  second  key  way  to  the  cm^Jc,  ao  M  U^\ 
give  the  power  of  placing  the  cranka  of  either  two  cvlinden  al 
any  time  at  the  usual  working  angle  as  regards  each  otker,  should 
the  remaining  cylinder  beec»me  disabled 

The  relative  p<»sitions  of  the  cylinders,  the  angles  at  whid 
cranks  are  placed,  the  proportion  of  areas  of  the  cylinden*  t 
another,  the  number  and  description  of  steam  cyiindera  employi 
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^whether  direct  action^  aide  lever,  beam,  or  vibrating,  may  be 

ried  at  plen^iireu    Nar  does  the  inventor  Ex  any  particular 

_ttfla  of  the  resmotive  strokea  for  cutting  off,  wtiich  may  or  may 

ot  be  made  dinerent  for  each  cylinder,  and  auch  supply  may  or 

ay  not  be  continued  to  the  end  of  the  strt^ke,  or  may  be  variable 

J  means  of  an  expansion -valve  in  the  ordinary  way,  at  pleasure. 

Ileither  to  any  particular  form  of  valve  for  such  engine,  or  to  the 

ntrance  and  exit  porta  of  the   cylinders   being  the  eaine  or 

epojrate;  but  claima  aa  new  all  and  every  arrangement  and  form 

of  steam-engine,  whei-eiu  steam  being  supplied  to  one  or  more 

cylinders,  paaaea  from  it  or  tbem  into  two  or  more  other  cv lindens, 

«&acbarging  into  a  condenser  in  t!ie  usual  or  any  other  manner, 

and  80  armig^  in  connection  with  the  said  supply  cylinder  or 

cy linden,  as  regards  their  times  of  action,  that  the  whole  cause  a 

c<3ntinuou8  rotary  motion  tc»  a  common  driving-shaft,  Instead  of 

having  only,  as  m  the  present  arrangement  of  such  compound 

engines,  the  effect  of  a  single   engine,  tbus  (-'ombining  all  the 

economical  advantages  of  an  unlimiteil  pi:>wer  of  expansion  with 

the  effect  obtainetl  by  two  or  more  senarate  engines. 

The  second  jmrt  of  this  invention  relates  to  the  valves  of 
vibrating  engines.  The  steamways  are  continued  through  one  of 
the  trunnions,  formed  with  a  division  in  it,  to  separate  the  top  and 
bottom  steam-way  respectively;  on  an  enlai^gement  of  the  trunnion 
are  formed  valve  faces  and  ports,  on  which  a  segmental  slide- 
valve  can  be  worked  for  the  pui-jxifles  of  lea^l  iind  expansion,  as 
in  ordinary  engines;  thus  substitntiDg  for  the  present  method  of 
'  liaving  a  steam-chest  fixed  on  to  and  moving  with  the  vibrating 
feylinder,  and  supplied  and  discharged  through  the  two  trunnions 
•  iBspectively- — b^»tn  of  which  require  consequently  to  be  furnished 
wiui  atoffing-glands  at  their  junctions  with  steam  and  exit  pipes 
nspectivety^  and  so  add  greatly  to  the  friction — a  iixed  steam- 
chest  with  poasages  through  only  one  trunnion,  and  no  absolute 
neeettity  (except  sufdcient  to  provide  for  any  chance  leakage  of 
tbe  valves)  for  any  stuffing-glands  at  all;  while  at  the  same  time 
the  valve  gearing,  instead  of  being,  as  at  present  in  such  en^es, 
~o>mpaiatively  oompUcated  and  expensive,  is  rendered  as  sitnple 
s  that  for  ordinary  fixed  cylinder-engines.  And  more<:*ver,  by 
the  motion  of  the  cylinder  being  rendered  available,  the  entrance 
and  exit  of  the  steam  through  the  porta  is  quickened  considerably 
while  the  required  motion  or  throw  of  the  valve  need  only  be' 
sufficient  for  the  purpose  of  expansion  and  lead. 

Under  this  second  head,  the  inventor  claims  any  arrancrement 
whereby,  by  means  of  ports  and  faces  formed  on  an  enlargement 
of  the  trunnions  of  vibrating  engines  (whether  such  engines  be 
^ftrndeuHLng,  non-oondenaing,  or  compound,  and  working  w^ithin 
K>r  against  a  proper Iv-formed  seat),  steam  is  obtained  from  fixed 
iBteam-pip^  through  a  fixed  steam-cheit  or  valve-boXt  and  let 
loot  in  a  similar  manner;  and  to  which  &ees  and  seats  also  seg- 
Imental  ahde-valvea,  formed  as  herein  descrilied,  can  lie  applied 
\  tnd  moved  for  the  purposes  of  giving  lead  or  cutting  otf  stciim, 
irr^versing,  &c.,  in  the  same  manner  and  with  the  same  facility  as 
Ltbe  slide-valves  of  ordinary  fixed  cylinders. 


HOTES  OF  THE  MONTH. 

Chri9topher. — ^We  regret  to   announce  the  death  of  Mr. 

Chftrles  Christopher,  architect,  on  the  14th  ult    It  appears 

that  the  decease*!,  after  partaking  of  an  entertainment  given  to 

the  Committee  of  the  District  Surveyor's  Association,  by  Mr. 

^Gutch,  at  Greenwich,  proceeded  to  join  his  brother  to  witness  the 

^embarkation  of  the   French   ti*oopa  at  Calais  destined   for  the 

Baltic.     Wlule  his  brother's  vessel,  the  Lizard^  was  nearing  the 

Aiffiers  line  of  battle  ship,  her  topmast  got  foul  of  the  yards  of 

the  AlgifTi^  and  smipped,  and  the  falling  spar,  in  its  descent  on 

derk,  Htruck  the  back  part  of  deceased's  heatl,  and  Citiised  his 

instantaneous  dciith.     He  was  a  member  of  the  firm  of  Garland 

rjmd  Christopher,  and  was  district  surveyor  of  the  pansh   of 

?Hammeraniith,  which  office  he  had  held  from  the  date  of  its  first 

,  C3«ation. 

Faper  fmm  Pmt,  —  A  French  chemist,  J,  Lallemand,  has 
recently  pitented  a  method  of  uuinufiictuiing  paper  frcni  peat  or 
turf  The  process  consists  in  first  thorougldy  aejmrating,  by 
;. washing,  aU  the  earthy  frt>m  the  fibrous  portions  of  the  peat. 
The  tibi*es  are  then  placed  in  a  bath  of  caustic  ley.  After  a  lapse 
of  twenty-four  houn,  the  fibres  are  removed  to  a  bath  acidulated 
with  hydrochloric  add,  in  which  they  are  fj^Uited  for  about 
four  houra.    The  fibres  are  next  washed  in  clear  water^  and  then 


again  Imthed  in  water  containing  a  small  quantity  of  alum.  They 
are  then  bleached  in  a  chlorine  vat,  and  mixeil  with  from  five  t) 
ten  per  cent  of  i-ag  pulp,  which  mixture  ia  phiced  in  an  ordinary 
pulping  engine,  and  undergoes  the  processes  usually  adopted  in 
the  manufacture  of  paper. 

Spurious  C>nn  Detector.— An  ingenious  apparatus  for  detecting 
genuine  from  counterfeit  coin  has  been  proposed  by  a  Mr.  G. 
Bavisy  which,  although  simple,  we  are  afraid  will  not  come  into 
very  general  use,  as  in  these  matters  tradesmen  and  others  mostly 
prefer  relying  on  their  own  shrewdnesa,  to  employing  mechanistu 
Hable  to  "derangement.  The  apparatus  in  question  cc»ntfiat8  <*f 
a  gauge-plate  let  into  the  counter,  having  slots  cut  in  it  exactly 
corresponding  to  the  diameter  and  thickness  of  the  ditferent 
varieties  of  coins.  Beneath  each  slot  is  suspended  a  balance  or 
lever,  with  an  arm  immediately  under  the  opening,  and  exactly 
weighted  to  the  precise  weight  of  the  coin.  It  is  thus  eirideat  that 
this  arrangement  will  reamly  pass  genuine  coins  of  the  precise 
aiise  and  weight,  whilst  those  that  are  not  of  standard  weight 
will  be  unable  to  depress  the  lever,  and  thfise  of  greater  diameter, 
which  is  generally  the  case  with  spurious  coin,  cannot  be  paJ»6cl 
through  the  slot  The  apparatus  is  best  adapted  for  g^ild,  as 
most  of  the  silver  currency  ia  deficient  in  weight,  yet  perfectly 
genuine. 

Sydney  RoyaJt  Mint. — The  whole  of  the  machinery  for  tlie 
Sydney  Royal  Mint,  ccaisistiug  of  two  condensing  steam-engines, 
rolling  rail  la,  machine  for  adjusting  the  thickness  of  metals,  the 
cutting-out  presses,  coining  presses^  bars,  furnaces,  &c.,  have  been 
shippe*!  to  Sydney.  About  eight  months  ago,  the  order  for  the 
machinery  was  awardetl  t<i  Mr.  Joseph  Taylor,  engineer,  of 
Broad -street,  Liverpool,  by  whom  the  wkole  has  been  completed 
to  the  entire  satisfaction  of  the  government.  The  cutting-out 
presses,  and  milling  machines,  are  from  new  designs  by  Mr.  J. 
Tay K>r,  and  have  been  successfully  in  work  at  the  Royal  Copper 
Mint,  in  that  town,  for  some  weeks. 

Maitwaif  Adaptntion, — Among  the  materialism  carried  by  rail, 
water  luvs  come  to  take  a  place.  The  Scottish  RaUway  Gazette 
observes,  that  the  ti-ains  of  the  Morajrahire  Railway  actually 
convey  the  pure  fluid  from  Elgin  to  Lossiemouth  to  accommodate 
the  summer  visitors  to  that  place.  The  fact  is  suggestive,  tiivial 
though  it  may  seem.  By  means  of  interchanging  commodities, 
or  brmging  CMmmodities  to  a  quai-ter  wliere  tliej^  are  require*.!, 
and  where  a  money  price  may  be  h:«l  for  the  artioles,  a  tntthc  of 
considerable  %'alue  is  obtaineil.  This  however,  mav  to  some 
extent,  if  not  wholly,  depend  on  the  interposition  of  local  rail- 
way othcialsj  for  it  is  to  be  recollected  that  to  be  profitable  the 
railway  system  must  not  only  secure  the  traffic  already  existing 
in  a  district,  or  that  traffic  to  a  great  extent,  but  create  more. 
By  good  management,  by  attending  to  diversified  %vants  through- 
out districts  and  by  suggesting  the  means  of  supplying  tliese,  a 
trade  is  likelv  to  be  got  up  which  may  bear  on  tiiLil  results  in  a 
very  favourable  way. 

Soamtane. — A  new  building  material  is  coming  into  notice  in 
New  York  which  jtromifics  t^  supersede  everything  else.  This 
is  steatite  or  aoapst^^ne,  either  in  its  purest  state  or  in  combina- 
tion with  other  rocks.  Its  common  qualities  iire  perfectly 
familiar.  It  is  so  soft  that  it  can  be  cut  with  a  chisel,  phineiJ, 
bored,  sawed,  or  turned  in  a  lathe.  Yet  it  resists  pressure  very 
weU  indeed,  particularly  when  mixed  with  the  harder  ingredients^ 
such  as  hornnlende  or  serpentine.  In  beauty  it  is  often  fouml 
equal  to  marble,  with  even  a  greater  variety  of  appearance.  It 
bears  an  exceUent  polish,  and,  if  broken,  can  easily  be  mendetl, 
by  using  its  own  powder  as  cement,  so  nicely  as  to  be  detected 
only  by  a  critical  exanxination.  A  house  of  this  material  was 
buiit  at  Northampton  in  1BCJ7,  and  it  ia  said  tc»  be  still  standing 
fresh  and  clear,  to  all  appearance  as  if  it  had  encountered  otdy 
the  rains  of  our  last  watery  spiring.  The  stone  may  be  heateil  to 
a  white  heat,  and  then  grarhially  cooled,  or  plunged  into  cold 
water  at  the  option  of  the  experimenter — and  in  either  case  it 
does  not  shell  otf  uor  crumble.  Wet  granite,  as  we  all  saw  at  the 
burning  of  the  Custom-house,  positively  explodes  in  the  heat — 
the  flntings  of  the  pillars,  for  instance,  leapmg  ofl^  two  or  three 
feet.  If,  therefore,  aoapatone  should  be  employ eti  for  floorings 
as  well  .18  for  walls  (and  there  is  no  reason  against  it),  a  perfectly 
fireproof  building  would  be  the  result.  So  if  the  assertions  of  all 
the  oliymiats  turn  out  to  b<3  correct,  we  have  at  last  found  out 
the  y^Tj  perfection  of  building  materials.  But  they  are  testing 
the  matter  in  New  York,  aiwl  we  shall  soon  hear. — Amerkan 
Paper, 
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COPPEB^  TIN,  AND  ZINC  IMPOKTS  AND  EXPORTS. 

A  Parliaitentakt  paper  baa  just  ftppeared,  coDt&iniiig  retuma 
of  the  quantities  of  copper,  tin,  knd  zinc  imptirted  and  exported 
for  the  year  ending  on  the  oth  of  January  1854  The  total 
araoimt  of  copper  oi-e  imported  into  the  United  Kingdom  within 
that  period  was  45,2^3  ttins  19  cwt>  1  qr,  7  lb- — of  which  29,049 
t^Dna  5  cwt.  0  qn  19  lb.  were  imported  into  SwjLnaea,  13,246  tone 
8  cwt.  2  tm  16lb,  into  Liverpool,  and  2873  t^jni^  I  cwt  2  qr.  13  IK 
into  London,  Of  the  entire  amount,  14,60(5  toiiB  19  cwt.  2  qr, 
were  Imported  from  Culia,  13,342  ttjns  3  cwt,  2  qr.  12  lb.  from 
Chili,  4759  tons  5  cwt.  0  qr.  12  11>.  from  Sptin,  3373  tons  10  cwt. 
1  qr.  17  lb.  from  Pern,  267 ti  Umsi  li  cwt,  2  qr.  8  lb.  from  South 
Auatmlia,  1322  tons  10  cwt.  3  qr.  ti>  Ih.  from  New  Zefihuid,  6^i 
tona  0  cwt.  1  qr.  12  lb.  from  Yim  Diemrin's  Land;  from  the  Brititth 
North  Americmi  Coliniies  949  tons  4  cwt.  1  qr.  19  lb.,  and  from 
the  British  We^t  Iniiie^  and  Britiah  Guiana  r»61  tona  15  cwt.  2qr. 
25  IK  Tlie  total  quantity  of  BritLsh  copjjer  exported  from  the 
X^uited  Kin^^dom  withm  the  aaiue  peritxl  was  ir>,tl32  ton.s  7  cu-t.; 
of  which  6721  tona  12  cwt.  were  from  the  port  of  London,  6o39 
tons  17  cwt  from  the  port  of  Liveipool,  and  LM31  ti>n3  11  cwL 
from  that  of  Swansea.  Of  this  quanUty  3799  toiw  't  cwt.  were 
exported  to  the  United  States  of  America,  3U39  tuns  18  cwt.  to 
France^  1409  tooa  10  cw-t.  t<j  HolLind,  94u  tons  9  cwt  to  the 
Hanaeatie  towns,  707  tons  14  cwU  to  Bel<^ium,  803  tnus  0  cwt, 
1  qi%to  lUUj,  and  1815  tona  10  cwL  to  the  Bntiah  poase;^ion8  in 
India. 

Tlie  entire  qtmntity  of  tin  imported  into  the  United  Kingdom 
in  the  siime  year  waa  2487  ton.'*  Ocwt.  I  qr.  4  lb.,  KiHidcs  ITjO  Una 
1 4  cwl  1  qr.  25  IK  of  tin  ore  and  i*esfuius.  Of  tin,  we  njcei  ved  from 
Holland  587  t^ms  14  cwt,  1  ijr.  II  lb,,  from  the  British  terriUjriea 
in  the  East  Indiea,  exclusive  of  Singapore  and  Ceylon,  548  tons 
13  cwt,  2  qr.,  and  from  Bingap<jre,  1155  tons  15  cwt  3  qi\  15  IK 
The  quantity  of  tin  exported  from  the  United  Kingdom  within 
the  same  period  waa — British^  1277  tona;  foreign,  1072  tons 
10  cwt. 

The  quantity  of  zinc  and  zinc  ore  imported  into  the  United 
Kingdom  wm  20,418  tons  19  cwt.  0  qr.  21  IK  of  zinc,  and  342 
tons  6  c\^"t.  3  qr.  18  lb.  of  oxide  of  zinc,  of  which  we  received 
from  Prussia  11,429  tons  0  cwt.  2  qr,  14  lb.  of  zinc,  fn^m  the 
Hanseatic  towns  7497  tons  14  cwt.  3  qr.  16  IK,  and  fn>m  B^^Jgiura 
4011  tona  14  cwt.  3  qr.  4  lb.;  and  during  the  same  period  we 
exported  from  the  Unitefi  Ktngtlom  3181  tons  18  cwt  of  British, 
and  9461  tona  4  cwt.  of  foreign  zinc  and  zinc  ore.  In  t!ie  fore- 
going abstract  we  have  only  given  the  moat  important  places, 
the  returns  from  othei*s  being,  in  many  instances,  very  iuoon- 
aiderable. 


HEW  FASSins. 

PBOVIBIOFAL  PR0TBCTION9   OR^*fTRD   TtndER  THE  PATEXT  LAW 
A"-  -  '  -      \T    ACT. 
I'  12,  1854. 

tr.  J.  Bart,  F)ui»-4iii|inivamaiiLr  luura  Un  Hdrertkiag; 

IfaUid  Aprii  10. 
SMi.  L.  li*  Tltmbk,  PftilA--IiiiproTisi]ii3tit8  Lu  stamp Lng-aiitiaratiu  or  aQtoperitype. 

8TI»  0.  B.  0«odildc,  OM  KoUt-rcuid— Improved  artiaui'i  tool,  whirb  may  b«  u«cd  u  % 
mwiqiinf^niltf,  flimigliLt  «dlg»,  set  a^iure.  T  iqiaaro,  beiril,  and  pJiiiub-rule 
IM44  May  2. 
9'7.  T-  J&rkfloQ^  r^immerciAlroAd,  Pimlioo— luiprovcini^nt*  In  Uu)  tuAiiiifiifitare  of 
Mp«r  firxm  tax,  tacinp,  Jute,  Indiim  fnm,  Mud  otber  flbruus  veg^tftblft  flabit«m)a»  or 
Utt  toir  produced  fnua  Mudi  flbrovi  labctuicaL 
XXiM  Mm  la, 
1041.  J.  W.  Ilobx,  Raifrew,  and  J.  HDimi',  B4au]<f]r'«l»tit|  Flmlico— Improvemeotj!  in 

DaUd  Jfoy  11. 
104y.  H,  Tylor,  Qtteen-«ne3i— Iioprovementa  ia  dutirbedsteiMiA 

Diit^tl  M*iy  18. 
1106.  T.  CS.  Bine^  Rrfft«iit-«itn«(,  yattingham^New  topthod  nf  aji^lyinA  glw«  in  ihv 
cirtiaio««taiiaii  uf  c^Mdolkn  and  oilier  iUiii^  rMoifwl  tat  am,  ciutfUe.  oil  ur  other 
ArtlfldAlliKlii 

DiO^d  Jfiiy  29. 
1190.  A.  £.a«lilaiia^  9oiitli*«trmt>  fliubiUT— IiniMwviiiant*  In  the  oooatnsetloii  of 
IniAlgiv  ti»voiUttiH»te»,  pQrtiMst«*tt^  sad  cMbm  alaiikr  rteeptadM 


IIH.  A.  R.  L.  fitfUfonl.  Cii«t1r 
ifuUdn^  bagii  tjf  ^per  or  nlbcr 


Dnf€d  May  M, 


v)ni^l2iipn}Temeate  In   atadunery   for 
:i&],    tA  eoeuDtmicsHoQ) 
J/ 31. 


190$.  T.  Bordapo  sadK  Baituciq,  lUiM^kLuni,  L4Qcaiitie«<^I]iipnnnemeat»  in  looou  for 

1306.  O.  A,  D«  Pea&ini;,  Calcuttii— Appondairi* to  KTrvpnaipellin* 

ISOT.  A.  RflgOTi,  BoeAton  lt0Xd\  tif^r  Lood»— Iiiipro>vcmeiit«  in  tbe  mode  of  voitJI' 

UtUii  mines,  ttwvn^  and  otb<>r  lubteiraiieju}  wark«,  and  likewy«  tot  tho  warmioc 

and  reutiJatini;  of  all  kiod4  i>f  public  tmildinip 
1210.  L.  L  Moliaoa  aod  C.  Fnmiikr— ImprovwDcikla  in  looogaoilTe  AitMm-^a^am 


I'Jll    A.  V,  K9irtoo,  OuuioaiT-kiio— Improfed  mode  of  maoBfaetiDiQi  Mlftblt  tfl 

csiU<fl.    (A  CNRniinudoatioB) 

lifted  Jitue  I. 
121 S.  J.  Whitaker  aad  J.  Picklea,  Todmardai.  York— Iminuygmwito  te  amdUnvf  m 

apparaltu  for  apeoing,  deazdxMit  a&d  pnparUig  cotton*    mvcH,   or  otlitf  Iktsa 

BUEwtancea 
my  C.  King  aad  E.a.  Bonfield.  aMnle*-str«ol— Improved  auHdilaay  ftr  f«l6Qg  •»! 

caninffwood,  »ioae>,  and  other  materialf 
1217.  J.  T.  Cbnooe,  Birmingham— Improtrpmrats  in  machlaerj  for  iw^ghiag  or  pn- 

pauui^  the  inrt&oo9  of  glaaa,     (A  oommuiUiatioM) 
1210.  J.  Ei»bmM)ii,  DentonmillfGarliib— impT^reiiieotahiapparatiiaiariDlllBf  vhai 

and  other  grmo  and  tDAtten 
12-21.  O.   K.  OeyuUn,  GamduB'tiyini— ImproTeroenta  in  f^imacee  and  lltvplaoM  fer 

facilitating  the  confomptkni  of  stnoke 

Daiad  June  3. 
1223.  C.  Maachwiti,  Birmingham— New  or  improv^ed  ixwtrame&t  ttK  puivg  aftd  lUdm 

aiiplcii»  potatoes,  and  other  frulla  and  rooUi.     (A  oommanlcalaoo} 
12-j.l   E,  O.  W.  Whlteliouiie,  Brighton— Impforemfota  ia  edTectb^  talqpiliiie  ne* 

monlcalimii  ^ 

1237.  S.  Web8k7^«  Wu^tevaltenderf,  Pnuaia— ImpnTreinetita  in  hieachiag.     (Btailt  a 

commtmlcatiun) 
1229.  J.  MAwm  and  h,  C.  Koeffler,  Aochdala,  Lancaatcr-^aproffMPiKti  in  mcmn^ 

and  in  waaliing  wool,  haLn,  and  jania,  and  In  macbiaety  ot  a|»pacatiu  fv  rlBiftiiif 

the  Miino 

fhiUd  Jmme  I. 
1-2S1,  P.  A.  L«ooimte  de  Pontainemoreau^  Kontb-atrevt,  FhuibuiT— Improtwl  iBoL    (1 

{*oinmunic:itionl 

1253.  T.  Lenoi,  PfsrrtWu^tTwt,  rimRhoum^— NtftBi  mode  flf  rMUnf  tapiailf,  jiht,  and 
other  aaiU  fr       "'      '  ■  '-   of  KhipM  while  at  ica 

1256,  A,  H.  I  n.,  Fmticc— ImproTtJUfnta  in  extracttfig  and  mitinfirtqiiHg 

the  alcohul  .1  of  o4ber  HWeet  tiiALtvn  or  tubers 

13S7.  W   tl.  N«  wt-ju.  1  ik.iuLt!ry-lAiie— lnjpi-o¥eaieuta  in  breech-IiNMllllf  llra-aiaft.    (A 

Ltnumunicatioai) 
12:i;^  A.  F.  IftKKlnow,  New  York— Improvement  in  acjthe  coathB,  or  in  the  maamiv 

iiirt^  tbpreot     '  A  ootnannicatkia) 
1241,  A,  G.  Barham,  BridgevaAvr.  Somenet^Appanittti  for  damping  or  liiolrtmhg 

tht!  adheaive  ^urlMjea  of  akampa  or  labda. 

Dated  June  6, 
12U.  R.  A.  Bnxnnan,  Ftert-eitreel— ImproTemcot  in  acrew-propeOerB.     lA  oommad- 

catian) 
1^4^.  G,  Garhert,  Port  Loitia,  Matuitiuii  —  Improremeota  ta  the  oooitraoUOB   m 

l-3i7.  N.  Neron,  Rne  St.  Lanrs,  Pari*— Imprnvementdi  in  mniketit,  cnrtiiliev,  fOfVling- 

pU*<-e«,  and  other  tiri^-arms.     ^A  oonsumnicaliitn) 
124y.  A.  Spottiijwwjde,  NeW'rtrect,  St.  Bridto'a— Impravementi  in  the  mana£ac«sr«  d 

fuel 
125  L  T.  SpiUer,  B«d  Uon-wioaie,  Hotboro— Impnrvementi  in  propeHinf  cantegBa 

wbeii  atmoepheric  air  ia  uaed 

/MC^d  Jmne  6. 
1^3.  W.  J,  BailUe,  Butithirark— ImptvTed  ooda  of  propeUing  ihipe  and  other  MmUbig 

Titiueli 
l)i&&.  J.  Nicbobon,  Blaekwall— Improred  ntobet-ecrewii^  and  drUlin^^todc,  «hia 

mAf  also  be  naed  aa  a  apHoner 

nated  Jm»  T. 
12.5K,  J.  Bfanafield,  Stuke  BtafTiiid— Tiuprufement  or  ImproveiDeala  in  tloftm hoQa» 
V^nu.  C.  A  Perpigna,   Vsin  I   apparatiu  for  effecting  the  ooiubcutiiiii  ct 

i!^mi<kiMnflret)la<^.      Ai  ni 

12t>o,  W.  K  Newton,  Cb/Lh  imprmred  maoiiiiKtare  of  boaaeta  waA  other 

covrriiig)*  fur  tbe  hraci.     lA  (.uLixiaijjjii.Atkni) 
latJl.  P.  Hintile,  Raui»b.jtu>in,  LttnLaHttT-Improremaiita  Ul  powir-locttna  fer  w««ring^ 

Dattd  Jum  8. 
1S62.  J,  Wil»oo.  Albnrt-pbioe,  Stratford— Impronred  pomp  apoHeable  to  mitt^,  wrlh^ 

ahip^  fouutoiuiv.  and  iiimostic  parpoiecH  and  railing  melted  meula  in  touudri«i,  m 

conistnicted  thrtt  it  cannot  loee  water,  draw  grit,  draw  air,  or  ft*e« 
12ftS.  J.  Kaje,  Beesteiu  near  Leedft— Imprwementa  In  maehlDcrr  m  aifpaitttna 

ilubbing,  roving,  tpinaing.  and  doobJing  wool  and  other  fibrous  materiaLi 
12«i.  W.  Aldritt.  Belfiut— Impn^vL'uiDntif  in  lighUnsand  Tunttlating 
12S&.  M.  doott.  Great  0«orira-'<>triM't.,  Wf^tmiit«ter— ImproTemcnta  bi  rou&ng  or  c 

ing  leaerroitu  or  bolderv  Kir  iiijaidfl 

1266,  J.  Leadbetter,  W.  Wight,  and  T.  Davie.  Halifax— Improvementa  in 
or  apparatiui  for  rab^iiij?  watisr  and  otber  Huida 

1267,  J.  SkertcUjr,  jnu,    Kinipdand— Improveroout*  in   the  monnfiictnre  of  g»t< 
hnrdlea,  and  fencing;  in  vethidefi,  wagons,  carti*,  and  trucks,  tat  oomtnua  rtnda  r' 
laJlwajr*;  ^^  ">  foda&.  entahLatorea,  windov-beadUiga,  parapet,  and  other  r^ 
tngB  prmxtfag  finum  the  brickwork  of  buOdiaga 

12C8.  P,  Joumft,  Rue  tic  Btbtunce,  Parii— Improinecuenta  in  diocka  for  lathee 
1369,  B.  Blarkhuru,  Clapham-coianion— Iiiiprovementa  In  the  manofaotare  of  1 
wbt«tv  apply in(f  sbU?  for  siiirh  puqwhatw 

1270.  T.    RirhardnoQ,    PorUAndplAce,  Newcaatle-npon-Tyne -* In^proreauDta  ia  t 
niAnuiactare  of  alum 

IMttdJvme  $>. 

1271.  J.  B,  M.  Erurd.  Parift—lmproTeineut*  in  the  preparation  of  paint 
1^72.  F,  Marguritte,  Parijt— Improvciufnt*  in  w«it  gn«^ineter« 
1:273,  E,  A.  Bnximan,  Fl>«rt-«tr»wt— IifipJ^'vements  in  macbinfrx  for  nating  ^ 

lath -nails,  and  otherv  of  fimilar  chamcter.     i  A  coninmninatjon'i 

1274.  T,  Bnunweil,  E^ifidd  House,  Durham — ImproTomenU  in  the  roann{aL*tnrfi  of  1 
carbudiiatev  and  -firwssi.ifrt  of  potaMb  and  *t*d.T 

V27i.  J.  Neb  II        '  r     ■    \1,  wdhy,  York— ImpiweBjents  in  preparing  and  khU 

Oax,  benifi.                       -tancea 
127fi.  J.  r    i!  OLunorgan— ImprowanOBt  in  eittttiif,  hay,  Hraw, 

otbci  I  -  ijut  anbitaBcei 

1277.  J  \i.  Yoong,  Okwow—ImproreiBraita In  the  treatment  and  | 

Hfimm  .fudnrtt  thcfi?cif 

1275.  B    Cvik,    HiriainghaiJi     '  T  mean*  Of  oraamenitDf  metallic 
cbain^  and  oonchea^  wti  ruvement  la  alao  apptleahle  for  oi 
nt&ndardi  for  ^ua  framti:'                  i  [ire-acreeua,  oortdoe-poleR,  and  other  artkebi  ^ 
furniture 

12K0.  O.  A,  BnfhhoLi,  Hamnif^rmraith— Iiupnivod  machinety  applicable  t«  the  1 

or  cleaning  of  graJn.  aeedn,  and  other  Teg«tabi«  produce 
naUd  Jwi€  10. 
1282.  A.  L.  Dawson,  Soathwurk— iMpcwvementa  in  tuaddnery  fbr  catting  aad  i 

wood 
12Sa.  A.  Bardaj  and  J.  Barday,  KJlmamodc— Imprttraaienta  ia  pdailag 

fabric*  and  other  tfurCaoea 

1254.  I*.  Bole,  Pari*— Iiiii>rovrnipnl4i  in  loumi 
ISBfi.  J.  Whitehead ,  ^  '  rhiuc for  weaving wire-nettlikgaf  iron^  briM, i 

mailerial.    (A  eonn 
12A9   E.  P,  AJejcandL-  inn^ImiJCOYemcnti  in  moialdlag.     A  coKitmti; 

ftom  M.  Bo  Lowrrie;  &t.  Marc,  Vnaai) 
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ltiT>  F,  Ftiii,  WlitidiApel-riMtd-'IffiproiremMiite  in  ekdnt  salv*ak  Apuntiu  for 
mediflAl  pqfi»oiMi;  p«rU  of  wJUcIl  improreiSMiiAa  *re  aito  AppUoilJle  to  otfter  dioetro- 
frUruiic  ftppu»laf 

|>aC0d  ,^M«  12. 
IStS.  J.  Yomoi^,  WalverhflffipioD— tmiNnoTttiiieny  Iq  lockt  and  ktcbet 
isn.  E.  A.  Bnranuui,  FlMi-«tree^— Mslluid  of  pnxlaciag  pkaii  la  raliefn.    (A  com* 

1S9^.  R.  A.  Broomui,  Flflol  itree*    IjaproTemcnt  in  or  addJUoa  to  togftr-biidiii.    {A 

coBunuiiicaClQiL) 

Dttfeii  Jmm  11. 
1291.  A.  L.  F£t«r,  LfOiUi,  Fr«oe&— Improwmente  in  tnuitiiig  r  oerUln  kuid  of  iD4if9 
1211^2.  C.  H.  Cotnuikift^  BloonulMuy— IfuproTMt  milwar-brefik 
1S9S,  W.  SouUuul,  SwAnLuiO — I^ipr»vem«ukkiiiuchi]ii£i7arikppfti-«tiuforctUiiv&tiag 

flad  pQjTeriBiog  t&iid 

Ai/4<IJWi«  14. 
ItM.  J.  Bwrkiw,  Aorrinftmi.  lAneMtfM-— ImproYvmunita  in  the  mode  or  meUiod  of 

extracting  gluten,  huA  pr^pariuj;  th«  «Ainu  for  idjlii^  p^^^H^^^*')' 
ISii.  i.  Plolapt  Litierpool— IniprowTnPDt#i  in  »U!>eniig  App>anitiii 
me.  J.  Hitrgrure,  Ku-kat«U— Iiuptx)Ted  madiijiAt?  Jbr  iruliiog;  ■ooariaSi  t^d  tdHbg 

Of  fUUne 

AxtHf  June  U. 
IMr.  /.  Bdwardi,  Cajubenrell — Improved  knlfe-diRUker 
lS9i.  F.  Mutoil,  Mnnifnrd  ptmrt,  llilk-itreet  ^  ImproTUDinit  tn  vorldof  ftoaili^ 

1S0O.  T.  WQioii  i&d  J.  nadlej,  Blrmingluuii— New  or  improred  OMtbod  of  oomtnici^ 

iof  oortun  IdJidi  of  roUa  or  qrlinde^rt  and  d:ic«  or  iroriiu»ii 
ISOO.  J.  Kite,  Pri]ioei^tre«t,  Lambeth—ImptvTeiiitiataiiitiuidimery  uidAppiaitlii  tof 

fiTpTiwrintnioiatttre  from  eobituicoa 
laoi.  J.  0«49e,  Welltni^-4k«et  South— IiBprorvmentM  in  tke  ooiuitnictluci  of  ludcs 

atnd  ktcJiee,  eplodles  mad  knobe,  apMLcAhle  to  dcior»  wid  otiior  iimiUr  piirpo<tes 
1903.  S,  VaHcjt,  St&mfbnL.  Xiuool])— ttaprorcid  cooxtructian  of  hAymaMu^^mttclUiie 
laOII,  J.  D.  M.  Stirling.  Blackgnuife,  Scotljiiid— ImproveiBiriita  iD  Uui  mannfartttre  of 

irtiQ.    (Pftitl J  ft  corarotoiiaition  fram  H  U  TaUbot) 


i>iil«J  Jimei  16. 


1M4  J.  S.  Fiper,  New-rtMMi,  St.  P^notM— Improvemeate 
ooHofi,  And  olber  fftbricx,  to  pmdiicw  a  foctiuoua  le«thar 
1S04.  W,  Briadlej,  Hoat:g»to-«tnsoi— ImproTemeate  In  a 


aim!  deCmiiTe  purpoee* 


tn  tlie  prepajmtifiii  of  linen, 
applying  iteun  fur  oJA*niive 


ISOS,  E.  Hornsby,  GranlliaiQ,  Iinooln--IaiproY«ini9tiCfl  in  poruble  ihnuliiii^'maclitiiM 
UQT.  T.  M.  FeU,  Kiag  WUliuu^atraet,  and  W.  Cooke,  Cuizoa-ftreeft,  B«iuiver^uar& 

— ^Improvecnaita  in  tientilatofn 
l&Oa.  W.  Cooke,  Cujion-etnict,  HaaoreiNiqiMre— Improvementa  in  boots  and  aboee 
llOi^.  C,  Hararove.  Binningham— lmproy<«nent  or  iiaprvremente  in  tbe  manoEactare  of 

certaUi  kinoj  of  iron 
ISIO,  W,  Bvauk  St.  Leonard't-tezrace.  Chelsea— Impnired  tap  fbr  drairing  off  Uqnlda 
1X11.  F.  Martini,  Mmnford-coail,  IfiUc-sfcrMi— NflW  ur  iinprored  oooctruction  of 

•teaai-eulnet 
1912.  J.  HMoiie,  jiuL,  Qla^gmr— Impgrafveawoti  in  capa,  hate,  and  other  eoreringa  for 

IbeJiead 

1113.  F.  J.  Jnljan,  OeTnud'etrfMst,  SoliOiiquare — Improved  metliod  of  producing 
inia«dra]  Rounds 

1114.  W,  G.  Jiddud^  OimbemiLI— impfofetneate  la  tlie  oonftniefeioo  ctytn^-rngf 
131  A.  H.  Hagbea^  AJd«niBal«^itreet^ImproTed  madiliiefy  for  cutting  ud  emnafliiigf 


fliUker  Mpante^  or  olmnltaneoaidY 
1S19.  T.  FarnuDore,  CasUe-etitoct,  Southwarlc^lmproTPineDt  in  the  manufactoreof  idr^ 

tight  neatly  bed^^  and  other  article*  required  to  be  inflated  and  ak-tight 
IJIT.  D.  Idiwe,  Leioeeter — bnprvvomenta  Ln  knitting  madiiuery 

I>iited  June  17. 
1S1S<  O.  X.  Rlnde,  Woiverhampton,  j^tafford— New  or  Improired  combtnalicoi  of  mate- 

Kale  to  be  uaed  for  the  manoacturt!  of  pipes  or  taboi»  tar  ilraiua,  or  auch  puriKMoa  a« 

Uie  eame  is  or  may  be  amilicable  to 
ltl9,  P.  A,  Leocnnte  de  Fontaini-'nioreaii,  Sfiuth-etroet,  Fin^btirr— Improveznenta  in 

treating  bitnjoen.     [A  oouunsnicatioaj 

1330.  J.  AApinall,  Tarlfltock-aqiiare — Improred  mean*  of  creating  a  racanm  or  partial 
TaaiojD  for  erapcrattTe  purpoeee 

1331,  J.   FoudriQier»  Sberborne-street,  IiJingt<n>  —  Itnprovemente  in  machinery  tov 
waahine,  biilita;,  deaninf  ,  and  hlfj^rhing  ngi,  ftbnnu,  and  iPictile  aubetancei 

it**^   A,  V    yevton,  Chaooery-lane — ImproTements  tn  roaduneiy  tar  Islock-printlng. 

'  n'AtiooJ 
1  ,  Jvja, ,  IlArentoGk-hiU— Lnprotrementa  appUoalkle  to  etovea^  etofo-fnlea, 

-  for  dumtfftic  oae 
l:v;i    {}.  ll>»UQiraf,  Stnnid,  Oloucetfter— Improreracnte  in  eewing  and  embroideiing 

macUinOi 
1125.  J,  A.  WiOiamt,  Baytlon,  Wl]t»— Improveimente  in  madiinenr  or  appontiu  for 

nkraghiqg  and  cuitlrating  land 
Us0.  A.  C  L  BeUford,  CMUe-fftreet,  Holbom— Ijnproretnentalnirater-milliaachJneirf 
(A  eomnuudeaUoiij 

DatidJmm  19, 
13^.  L.  A.  Henry,  Meti,  Frmnoe— Improvetnenii  in  cooetnietlng  railroodle 
1339.  Sir  J,  €.  Anderaoo,  Fermoy,  Cork— Soonotnical  railiraynir  tlie  oonTeyanoe  of 

paaieiigani,  gooda*  and  letters 
1330.  O.  Mean,   Wkitechapel-road— trnprovemente  in  machinery  or  apparainii  for 

Mbtamii4(  !*<jtindit 
1  >  I -ike.  Newton  Abbott,  Dcmm— Imprtrnmenle  in  treathag  the  pnlTorieed 

lioed  from  madiLue«  tt«ed  for  rruetdiig  oroe,  goisanat  earthe,  and  tvckM 
1  '  fAMtf  On^ardHRtreet.  ^t.  Luke'ii— Iiuprovemeata  appliotble  to  cJinMio- 

,:  .    1  oUi«r  mechanlem  nxioiriDg  a  eteady  iipring  power 

1  "I  I      \\    K  •  >tr.  ICunlcli,  Bararia — Improromente  in  propeUing  TMotila 
1 !}  I    r  4 :    r  urtl^aeanveu  Beaeat-fl«re«i--lmproTeinisnta  in  aOrial  navigatiaa 
i:^  V      1    v    -rhlavlnger,  I^mdou- wall— Means  of  readily  di«ooT«iiigaOT 

nuucvtioo^ 


oil  mapa.  obtfte,  and  plane.     (A  amnmiuiJaitJbo} 
outer— trnprovemeati  in  podcet^bookflf  bill-caaoe,  or  other 


r,  Wapping— Impravod  canntmction  of  etgnai  lAnt4>m 
\'k'J\h^^  Fleet-Atreet— Improred  apparatua  fur  fkcilitatiug  the  attadimenl  of 
^^ivc  ftt4unp«.    \A  cowmitnicatiire) 

IhUed  Jwfu  90. 
iw^.  H  WairalX  Staley-biidge,  C%eeter— ImpiOTemente  in  maQhinury  or  apparatna 

{'<r '  anttiik'  ^n^to%  wws^  oT  Other  flbrona  Enatoriya 
I'M'.).  \\ .  I'.x  unton,  Camfaome,  Oomwall— Improretnente  in  metallic  pietone 
1J41    J   A^iivud,  Laogley-oottage^  Soath  I4iaibet]i^ljnpnvretni9nte  in  the  manniketnre 

of  paper 
lUi.  T.  L.  f{ult,  Warwick-iifiiiare.  and  W.  C  Fonter,  Matton'iaurde&— Kaking  paper 
lU^   il  B^^LVf^  Bimilnghain,  and  W.  Wella,  BnUoo  CaldHeldrWarwidt-A  new  or 

Improvnd  method  of  manuActtiring  eeitein  kiada  of  metallic  tnfaee 
1314.  J.  Day,  BirmihghaBi — Imptmremefil  or  improrementa  in  certain  Jtinde  of  candSiy 

fltjckn 
134fi.  A.  Stephen  and  A.  Pemie,  Eelrinaugh.  GiMgiTW— tmpravemeptA  in  the  appMcai* 

tioD  of  oiaterial«  for  and  in  the  amuigvutent  of  and  method  of  *pplyia«g  appanitaa  to 


Ibe  u«!)d  aft  tamplalii  fiir  aaeetiaitung  and  ni*i-V<t^g  the  praper  poailiona  for  the  rir^t 

luid  tjKiitrhiolei  reqalrod  In  the  pia^  frame*,  and  other  piece*  or  portiona  of  the 

niaieriAlfl  a«ed  in  ttie  oonatrnotioo  or  maniifticitme  of  iron  abipe  or  veaiela,  boUen, 

tanlu.  inA«ti,  epttni,  and  other  eiadUur  aitidea 
184fl.  J,  B.  Je«aan,  Parie—Iropnived  barometer,  called  "  Hydroimipher  Biawimeter  *' 
134T.  N.  Clayton  and  J«  Shnttleworthf  iineoln— ImproTemeuta  in  poirtahle  and  HajoA 

cximbinod,  UuMhing^  ihaking,  and  winnowing  machinea 
1318.  W.  T.  Monsaui,  St.  JjuDet'e-teiTAoe,  Bermoinaiey- Improvement  in  broMliee  «a4 

iiroocnii 
DSQ.  ¥,  finithwaite^  Go^or-ftreet.  Bedford-aqoare— Iniprevementa  In  eonatnetinf 

auiXNUbidon-bridgea.  roofji.  and  DUTHrlnxB 
13&1.  G.  R.  Chittenden,  Wood'ttreoi— TmproTetnenti  in  aewitig-maohiaea.     (A  eom- 

inunicaiion) 
13fi2,  A.  McLaIdo,  jnn.,  Belfast — linpnjfed  mode  of  oon^truotinc  and  fitting  gnnboat* 
13C3.  W.  E.  Xpwton,  Cliaooery-lane— Impruved  inauufActure  of  pigment*  or  oolouriog 

mattere.     [A  oummonicatiun] 
Its  A  Q.  H-  Byerley,  Bromptan — JmpmnmaOM  in  mactiiDery  fur  the  mannfkrtnrB  of 

bricka,  tilei»  qtiarriea,  fMtben,  and  other  auch  liicv  aitidte 

DtUtd  Jam  SI. 
1853.  W,  Donald  and  W.  Heglobothamf  Carllale,  Cumberland  — 


13S^.  J.  McIrniiA,  Liverpool— Impnifed  oompoeiticm  ftir  coating  the  bottome  of  iron 

•hip.i  t<i  tire  rent  tlie^ir  roullng»  and  other  uRcfnl  porpuses 
lSfi7    FT  V   I'Uv  irk.  North-bonk,  £<font'f-park— Electric  teleenp^.  and  ai>paratua 


IS 

ISi'' 


i\ 


I  [Uilll— Imprarementa  in  marhinwy  fbr  iMmlkfltQrtnt  lonocce, 

,  i^iTDungham — Improvemienta  in  apparatna  nr^  maclilnery  for  |irn- 
nnnioatiaa  froe    ~"       -------  ^ 


f'ower.     (A 


I  fhan  iKm  M.  M.  J.  T.  liiciano  y^;ooattti, 


1361.  v\ .  k  X'jwton,  Ohanoery-huie— ImproTomeoti  in  appanttaa  for  genarating  and 

util  isiof  BtC4im.     !  A  oommiinicatioa) 
136-1  T.  kill ai in.   Vm-L  HtriH^t,  America-eqDaTe^ImprOTed  method  «f  tn^intmhod- 

Hi&teA 
1303.  W  -r^— Improremente  in  raUwaybrHkki 

1864.  W    !  ireet,  Lambeth— ImproTementi  in  rotatory  enginei 

1365.  J.  r.  liti^thert  VVoulwkh^Improrementa  in  apparatua  £ar  Rsguatiag  the  lew 

ofgaa 

tfaitdJm§n. 
136S.  W.  StJdoiph,  Wintottn-jdaoe,  Gtwnvieb— TnuulBmliie  book-marker 
1367.  T.  C.  Yatea,  Boltom-le'Moaii^  lAocaetei^-ImproremetLta  in  wicfceta  fbr  the  paw 

of  crieket 
13Gg.  O.  8tm[Mon.  ITtLion-baihllasii,  Leather  l.'in<v-lmprov«raeBlfl  In  fiimaoea 
1359.  J.  M-  BlAAh^dd,  MillwaU,  f^plar— Iinpiuveuitiut^  in  the  inanafhctare  of  china, 

poiteiT,  bri^k!«>  uiid  other  artielM  nuLQnfairturL'd  for  the  moet  poit  of  cbij 
1870,  W,  E,  Browu,  Bhvffldd— Impruromente  in  the  oonetructlan  of  Aimaoei  fur  the 


melting  ot  «teel  aud  other  luetaiHrraiiMng  a  crocibLe  in  the  molting  t3i«reof 
^    '^    -■  ^      ■  ■  ^    *    machliuiry  Ibr  otanbiaiir 

;A  doouniinicatioiu) 


13TI.  C.   CuwpiiT,  3outhaiuptti&'buildliigi» — ImproTemeott  la 

csDtioa,  wuui,  flu,  t<]w,  jiilk  wMte,  and  other  flbrout  enbitaaoee. 
1372.  A.   E.   L.   BflUfbrd,  Castle-fltrMt,   Holbora-'Iraprovamenta  in   machtnery   fur 

foraiiw  or  i!uuaunertng  iron,  which  may  be  alio  applicable  to  the  hammering  of  other 

matemia.    (A  ocearaunlaiftion) 
18T3.  B.  Smith,  Cartiale^€treet--Impn)Ted  walcih-key 
137A  A.  £.  li,  BeUfoftt  Caetle-v^BBt,    Holbom— ImproTementa  in  grate-bar*  aiid 

certaia  appliance*  to  the  Hune,  for  the  pnrpoio  of  ptvreoting  them  from  wacpLaf  ur 

twiKtiBg  by  heat.     'A  i-ummanication] 
1ST3.  G.  P.  Logon,  Glaagaw— ImproTement  in  portable  winohot 
1370.  A.  P.  Pnce,  MaifaAe--Imp(roTeimente  kk  the  tnMkLmisnt  of  certain  allayn  of  tin 

1377.  A.  P.  Prioe«  Knr^ito— Improvementa  iu  th»  punliiiahUoa  of  tin,  and  in  obbaining 
oaefnl  prodncta  ariaing  fhna  incfa  purification 

1378.  O.  £nuf<o,  MancJuater^-Improvementa  in  machinery  or  appiLrattu  tat  winding 
jarni  or  tkreada 

187ii.  L  Farmll,  DBblin— ImpniremeDta  in  flreproof  flooring  and  rouing,  which  im- 

prDTementB  am  aim  appUcable  to  the  oonatruoilon  of  mUla  and  bridgea,  and  other 

like  ctruciurea 

2>slfrf  JiM$  23. 
13B0.  C.  Fhiiiipi,  Offchorch,  Wanridc— Improrenusit  of  apparatua  or  machinery  for 

reaping 
13Si,  B.  C«  Knah,  Rue  Rooini*  Parie— ImproTemeBte  in  the  production  of  carboreta  of 

nydrajgen  * 

13S11.  P.  A.  Leoomto  de  Fontainetnorean,  South  street,  Fiaabory— Improvemonte  in 

macldnery  fbr  the  maan^Mitiire  of  nailx.    (A  ootatDonieatioQl 
1383.  A.  E.  L,  Beliford,  Ca«tle<troet,  Holbora— Improyemeat  in  prop«llliig  veaseii  in 

water.    (A  ocmununicatlan) 
133 A  S.  I>reTfiu  Werth  and  P.  Meunicr,  Salnte  Marie^anz-minea  fHantBhin),  France 

— New  ur  rinnrored  i^iftem  of  applying  deaigna  to  aU  kinda  of  fabrice^  and  of  itic!Ck«oe 

of  wood,  marble,  and  atone 
18»fi.  A.  E.   Lv  Belilbrd,  Ca«tlo-etroet»  Holborn— Improreraenta  in  machinery  for 

IMoking  or  mienlQg  aottoa  and  other  fibroue  materials,  and  all  Idnd  at  waste  mga  and 

old  materiaJb,  to  prepare  the  lame  fbr  the  operation  of  carding,  or  for  tftber  opem* 

tione.     1 A  radnmunl^lon) 
laSd.  l\RU(ld.  Piriilirii—IioproTcmontB  in  standi)  for  caaks  ur  liamsle 
134i7.  J.  Weild,  CilA.-^oW"ImproTemente  in  preventing  the  draUwigewaate  of  eargoea 

on  flhip-bcMupd 
1388.  J.  Keyae,  ApoUo-buLl^linga^  Walworth— ImprovtHl  mi^thod  of  loiiding  miukeU, 

riUm,  carbiDe».  pJ4tJjlik,  aad  all  deacriptionA  of  email  asuut  with  cartridge,  withmil 

.  ^^ 

iroYiiment  in  the  maanfadiire  of  gaa  Jbr  ilgfaltag 

York— tmpnyfemeDta  in  teeech-hjadlag  gnni  or 


applying  thf?  rartruUte  to  tbu  month 
38».  T.  L  iJiKi-ldi .  Hadlcy— linpro 


New 


IU9. 

and  heatiup  jiur|.Nii.-i.e-u 
iai»0.  W.  E.  Odborn,  MUton, 

cannon 
13*1.  R.  Garrett,  jun.,  Leiston  Worka,  near  Saanntidham,  Soffolk— Impti^red  arraiige' 

mtint  {if  vAlve«  for  wDrking  vteam  expanairely 
ni^i.  R.  ^1.  Letchfard,  \^'lkitechapeWMatch'etand  and  holder  for  boldiag  m«tcbt'« 

while  being  ignit^'d 

DaMl  Jtmt  24. 
1391.  H.  Llghtbown,  Pendleton,  Lancaster— Improvemente  in  drying  palp  in  the  i 

faetnre  of  paper,  aleo  paperhMiginffv  and  printed  teirtilp  fabrii* 
1394*  T.  SJttJlton.  Plai*tow.  IJUaer-fr    -      ^    ^  •      -  -.....,  *..  -M.,rs  wyokee 
1393.  R.  A.  Brottnian,  Fleet-street—  iimuoo  i 

arms,  and  a  aabot  or  plug  to  be  eru  I'lii*?  niay  »1«  b^ 

used  with  other  projectileo.    (A  cntuinuraivinim  in^in  fy    A,  iiiijwt'ii,  i^uetiec) 
139d.  !>.  L.  Williama,  CaaaoD'Street,  and  J.  W.  Keale,  Slepoey— ImpnmmealB  ia 

fbmnree 
ia«l.  E.  A.  Brooman,  Fleetetreet— linproryd  mUl  for  grinding  and  polreddag  pftinif 
»TefMablfl  and  mineral  ri.ibj^Uncr'rt,     (A  rominunicniiim) 


13»8.  J-  IMWea, Ikbtoi— ImproTi!meut>iiiiiprtjpcllirig  vyfletil!* 

1390,  J.  Thomjcd,  Newtou4e- Willows,  Lancaahiny—itDpruyumeiitiK  In  c-entriAogoX  appn- 

ntQA  used  la  the  mauufiictTir>>  ot  sugnr 
1400.  J.  Keawort^  and  T.  Rtgby,  Piiston,  lADauiler--Improremeot4  iu  watecclaaatA 
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14^1*  B.  Bottookr,  BoclidA]fl,  D.  Sdidldd,  Oldham,  aod  H.  SpaaosTt  BocM*l&»  Iad- 
tfti^bm''^lmocaf«mmiiA  in  JOAdiiiwiy  or  appkratoB  fur  Apinaliig  lad  doitbliiajf  etittoa 
and  olber  llnnNu  nuteriAk 

1102.  J.  B«vell,  K«w»rt«  Kolliii(bjuDr^IiDproTfliiiMmt(t  In  bofBenliow 

140S.  £.  Hnbiuir,  MalhoiiM,  Fhutee— IraprortuniMitA  in  mAchiscii7  tor  prepiulii^  wool, 

cotton,  Mllk-wjfaite,  tow,  aad  otber  fibroafl  ijiii«(naibi 
1404.  A.  BuD^  Qu^uVftmr,  CamberweM— Improfecoiieati  in  flre-anunand  the  ftppAmiui 

«oii]ieel>«d  therewith 
1404.  J.  Brown,  IlAddingion,  SootlAad— ImpnnraaMHitfl  in  the  manvStctaTt  of  motal 

anouti  or  trouglu 
lim,  W,  Piilint^r,  Snttoa- street,  nerkenwdl— iTnprtivtiimenti  in  canJle-lftmp* 
Hnt,  C,  BfJkle  luiil  J.  Latchmore,  Ln'us^sltff—lmprotf^tneiiU  iu  tbft  inurafiMSture  of 

knitted  shirt* 
ItOD.  T.  IL  BakewuU,  Weilfoird-rcMd*  Lelcofitor — ImproreiaenU  in  the  maanficlure  of 

gloves 
1410.  W.  Ywxm,  M«r7-street  BnMnl<*]r— Im|irfiireiaeait«  in  fiumxim 

1111.  W.  BrindlCT,  MoorgB««-«r'         T  ^  m  the  ocnutnictiaD  of  life^boAta 

1419   A-  Stnith,  Princei^iti«et    i  i-  maanfadure  of  certain  kind*  or 

dmorlptianii  of  win  And  otbmj      , 
141».  C,  H.  Ooflett*!,  LincolnVinii  U'jiiid— inipnjvement*  in  the  mafliiCwitare  of  beor. 

(A  communimiOD) 
lilt.  B.  L.  Antrobtti,  Binniiifl^hAEQ— ICew  or  imprnTpd  mfthod  of  jnintiiic  ofl-dotli  for 

floor  and  table  covers,  papernu^ngat  and  k'>',  '      i 

1410.  W.  MorRAH,  Birm ingnam—ImpiVTcni'  ■  ul(<«  fnr  cuttinir  piper,  cai-d, 

and  DiUlboardrt,  wooUeua,  Tcoeen,  and  in  i  in  makirjft  pjipH';  parta  of 

wikich  iinpromau«t«  ate  Ap|]JicabIe  to  othrT  ru/^jtiimM  wbt^ra  quiirk  fuid  slow  mutloni 

•TO  naed,  and  wbore  mackitirry  i^  ri.tiuired  to  Im  tlirQwn  iutiJ  and  out  xA  g«;ar 
lllf*  C,  lie*,  Binmn^aui— Iiuproveoient^  in  nutAl  b-fi-t+iif!^ 
1118.  W.  OdbnaB,  fiu^^i-e«t,  Ldcaater— Impmvi  M  tLDg-&an»p« 

1419,  V.  A,  LeooCQte  d«  Jfoataineioofiaau,  Souili-»ii  i y— ImpivmnontB  In 

apparatiu  Idr  prodnoiiig  aerated  wat«Tit^    (Acomiij' 

14^.  P.  A*  Lecomt*  d*  rootalaemnreaa.  South»tro«t,  Flnibory— ImprorenMrnta  Id  t\n 

eiMMtinidikni  (if  axle-boiftsi.     (A  cotnniuuicnlicui) 
14^.  J.  Bmnleoa*  Maadieitor— ImproremeuU  in  drawbrid^ua  applicable  Ut  ml  and 

otiiia'  roadwaf  ft 
1431.  H.  S.  £dwardii,  Craabcrame-itrwi— Tii»profTfnni«ota  in  preparing  t^Ktil^i  f^brirs 

Hf  iiuit^iala,  for  the  purpoio  ul  th«i]-  better  ntiaiuing  coiuunt  applied  U»  tiieiH.     (A 

QMQinunicatiou) 
IISR.  IL  OockshaW,  Prerton,  Lancaster— IjnproTement*  in  bungs  or  a4}nstable  tloppCT 

apparatiu  for  tuukft  and  oiber  Tmiisla 
1434.  J.  Motrisoo,  Pal«loj,  Bgplre  w— ImproTementa  in  the  traatment  or  mannflMTtgrfl  of 

oni«in«ntal  fabric* 
liaft.  T.  ScbloMiing,  raris^ImpTDremeDta  tti  th#  maaiif^'tiir«  of  cartM>nal«a  of  wda 
1426.  J.  G.  Jotiefl,  BaacomtDon-atreet,  liirflrpool  —  Iiup<n>7eniont«  ki  apparatvt  tot 

Konhiiig  addition 

DaUA  Jim*  39. 
14ST.  W.  J.  BtMeker,  BinidiigluuB-'Kew  or  improfwl  ai«tliod  of  labelling  bottlM  aod 

•ufib  oiber  Teaidj  or  articka  aa  reqaire  or  maj  require  bibnUing 
14t8.  C  S.  ^n7»  C-ooaecticittt  17.  $,— Improvt^i  knlttlng-maGhiOft.    {A  cdnintinica- 

tloD  frtm  w.  Id.  Cluufl.  Boa(4m»  17.  S,) 
143d.  T.  Markland*  Uyi%  Cbeatei^ltnproi^ttmfluts  in  maeldoafT  or  appaiatiu  for 

warplitg,  drci«ing»  and  weaving  tezUb  maleriali 
14IW.  W.  Smith  and  W.  B.  Hayoi,  ManeheafW^ImproTMOffnta  in  poww-koow  for 

wieaving 

iMUd  Ju.n§  80> 
14S1.  K.  J.  Hughes,  KancheBier— Improvements  in  aowlng-tnadiinei.     (A  cammnnl' 

oalion) 
14t3^  3.  Edwaida,  MiaoiieaMr— Improvetnenta  in  ratlway-chaini 
14&S.  D.  Shears,  Baakaide^  Sotithwark— Irupnivi  moutiiiu  curing  or  aapantlng  moiatuii] 

fitxn  fogar  and  otbtr  aabitanceft.     (A  cotnmuoicatiuti} 
1444.  L.  F.  Ixart,  France— Kew  mode  of  rBoumng  or^ok  vefrtable  tiibftaiioea  ibcxn 

wooUea  tabrios 
14M.  W.  T.  Hofixani,  St.  Jamef's-temM^e,  Bcrmoiidiey- Inipiwreniettta  In  the  mann- 

Gicture  of  folditig  chairs,  itoob  and  other  arUdioB  to  eit  or  recline  upon 
Ittfl.  N-  Thompson,  jun.,  New  York— Improretnenti  in  regulating  th«  supply  of  ateam 

frcnnsteain-hoileiv 
14IT.  K  O.  Gray,  Ccnmnerdal  Wharf.  Mile-^snd-road— ImproreoiBnti  in  pteaervtag 

pOtaloQef  roo4e^  plants,  gnia,  and  teflds 
Hm,  T.  Slater,  Socuenj  piJkce  West,  St.  Paocraa,  and  J.  Tall,  Crawfocd^txeelv  Harrle- 

boQe— Iiiiprovenufnte  in  the  oonitracUon  of  pJanea,  and  hi  cuttiug-aplJaratni,  and  in 

the  marhiiiery  casplo^ed  therein 
14IU.  J.  Q.  Johnaon^  UnooIu't-liuiAelfla— I mprotaneQita  in  machinery  or  apparaine  fur 

winding  thread  or  TVna.     ^  conimuoication  fhim  I*.  J,  li.  Car]ieuticrj 
thiwd  Julv  1 

1141,  B.  L.  Jooes,  Cbefltrr    T ■  •     ■  "'  ^-    -  T  ^^va 

1442.  J.  Hulmc,  Mandii  u«,  aud  in  ralTe*;  porta  of 

which  Improvementa  an  u  in  other  t-ngines 

144*.  J   H.  JohnsoQ,  lincimi  *  mu  u-uu— iu.j.-i   i  .h^juL;'  ui  anbumriue  navi^tioiL     {A 

comniunicatian  (ham  Meam.  Fayeme  and  Lamlralj 
144A,  J.  U.  Johninn,  Lincoln Vinii-4eld*—ijnproviiuuinta  tn  etoppers  for  tiottlee  aod 

othrir  TQttela,  and  in  apparatus  cunnecied  therewith.     (A  couunonication  frtna  H. 

Bofdet) 
144€.  O.  HntchhKnn,  Olaagow— ImproTeauai  or  imprefeioeots  in  the  mannnwrtgre  of 

wap 
HIT.  J.  Wilder,  Beading,— IniprOTementa  in  agricultuTa]  inollerB  and  dod-cnuhers 

1448.  J,  K.  Milne,  Ediiibar^— Imprort^  means  of  holding  letteiv,  documeats^  or 

otiker  aimilJir  aniiJc* 
H4*,  B.  VV'aiiurs.  Wrjlverliamptoii— ImproTamenta  in  spindles  f^ir  Jocks  snd  Utehet, 

and  in  the  means  of  adj  noting  knobs  to  the  asine,  to  suit  any  thidcneas  of  door 
14£0.  P.  A.  Lecomte  de  Footaiaemoroaa,  Soath-street.  Finshuurj— ImproT«iinflnta  in 

iMiappiQg  bottles,  and  in  drawing  off  aerated  or  other  Utjiuds  conttiinLMl  therein,     |A 

iMUmtnniratkm'i 
liSl.  W,  Orcst-iuUi^-JdfU  Edinburgh— Improvemeiita  In  dienSlle  fkbrics 
14&3.  W.  Balkf  Ipewich — iinprovetl  frif-tion  dyufuiioraeter 
I44JI.  A,  V.  Newton,  Chancwyhino— lui'       iff  in  the  ccD.«truction  and  arrange- 

nMOtofmartoesteaio-etigiatfs.     (Ar<  u 

14a4,  J.  Hiopfcinsoo,  Jan.,  Huddprnfleiit  -iii.; :  >s  tut;«t*i  in  •team-tKulcrs  and  fnraacea, 

and  in  anpantoa  oonneoted  therewith  .         ..  .       , 

IIU,  B  A.  D.  Onidiafd*  Pari^t— Iroproremente  in  omamemting  the  snrfboia  of  ruioti* 

artlifiWi  and  fh^riiTt 
UM  v.  Cbanre«ii  and  C.  d'Epiooia,  Paria— Lnprorod  meani  or  apparatns  fbr  preteiii- 

iog  ooUisiDDi*  oci  railways 

^  Pnf^rJ  Jvl^  4. 

H^T    J  Santer,  Derby— Ifcrwor  I  iHiiig  machinery 

i4Al*^,  C.  T.  Tillmny,  Leeda— Imp'  '  ^e  maaufiicttLre  of  bra»hes  USM  in  t^* 

iftilla  fcmt  fHAiffhinsiy  fat  fcgiijiii.ijj _  i    :.'liCl 


14d0.  T.  Haimesi,  Melboume,  near  Berbf— ImproTCSDeste  In  the  iiiwiiiiilhiilin  ti^mm^ 

and  mits  by  warp  mhchinery 
14^1.  J.  ftlcOaffln,  Liverpool— IfflproTemeats  inoorrogated  caafr-irtn 
1462.  J.  A.  C.  IT.  I>elpech,  Costnss,  France— Improved  lifl  and  tamt  p^mp,  caDid 

**CABtzaisePnmp" 
14ftL  J.  Newinaii,  Biiniingfaam — XmproTenients  in  Cbe  suumbctim  a<  mrfVl^n  roi^ 

raila,  and  bam  - 
1404/1.  M.  Bardot  and  F.  Collettet  Fans— ImprorameDl  in  the  cmalnidiaD  tf 

matches 
146&.  B.  GarTDtt  and  B.  Garrett,  Joel.  Laiaton  Worka,  near  Saxmundhua,  8iflalb— 

Improrements  in  machiuery  for  drUxlog  seed  and  mannre 
1456.  G.  D.  Bbhopp,  InTemesa-tenaco— Improreinents  in  Iht  ooBSbradioB  and  atm^ 

ment  of  engines  to  be  driven  by  steam,  air,  ^as»  or  watev 
14s 7.  T.  Elliott,  Mandiiiater— Iinprovements  in  safety- valves,  and  appanloi  ""fiiiwirtid 

therewith,  which  valves  may  oImo  be  used  as  steam- valves 
1468.  U.  Ueycock,  Manchester— Improfeme&ta  in   hydranlic  pnaaai  «iiiplayid  ir 

packing  or  uresaLng  ootbon,  silk,  Oai,  wool,  or  other  flhroui  ma^ali 
143^.  D.  BowWt  Beddish,  lancsstei^^Improvemeiita  in  machiaery  or  appancus  Iv 

knittlngor  manaflurtnrtog healds or haniieM naad in  looras Cor  woaving 

1470.  J.  a.  JohD«oo,  Linooln's-inn-fields — ImprovasieBhi  in  obtaicing  motive  peav. 
(A  commanicatioQ  from  J.  K  Armengaad.  Puis} 

1471.  J.  H.  Joluuon,  Linooln's^inn-fleiai — Impr«rrad  syatem  or  mode  of  ooattof  im 
with  copper.     (A  nmniiinntrtftiifffi  tnna  E.  Bon^aet,  Corbabem,  Ftaoeeji 

Dtiitd  July  £. 
14T3.  L.  J.  Choval,  Baiameay  Fraaoe — Improvements  in  beer-«ngxt»ee 
147S.  J.  Burch,  Crag-haU,  near  Maodeofleld— ImprovauDta  in  marine  bkI  i^Stm 

ateam-«igmi4 
1475.  T.  BesteUf  atiund- Apparatus  or  bolder  for  holding  paroals  of  glovies  mai  titkm 


goods  and  papinra 
14M.  w.r         ~ 


.  8ymea»  PSmlico— Improveinent  Lo  tUla 

14B0.  J.  Glasgow,  Mnnch^eter — Im|^ovementi  in  Btachineiy  or  appacafena  fhr  ctttt^ 

ocKmpresfiiiif ,  pnndblug,  shearing,  and  shaping  metals 
1481,  O.  AveiT,  Caatle'StreeC^lmpnivements  in  sewing  and  nthrhing  mafhiwoa 
14f4.  J.  Lamn,  Nevcaatle-nnder-Lyne  —  Impruvementa  appUeahle  to  niinhinw  ftr 

catting  paper 
im^.  J.  Kaar^ltfTo,  Stockport — Improvenusata  ha  pcuwer-looms  for  weavizng 
14Sli.  J.  E.  John«ioii,  LiitL-oln'a-inO'ields — Improvemeata  In  eiectru-magiiustie  mctiai. 

{A  oommutiicatluD  from  T.  C.  Avery,  New  York) 
1492.  J.  Pouie^  jiin,,  Riichdale,  lAnouter — Improvements  in  machinory  or  app«eal» 

for  waehiiig  or  «icuuriiig  wool 


FATUTTi  APPLIED  FOB  WITH  C30HFLETK  SPKdFICATIOJr. 

1414.  S.  Shipley,  Sloke  Nevington— Improvonenla  iu  flttinga,  loitabla  fer  i 
^  _  _    .         .^  -_, 
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CMM^  and  for  other  paraa«es  «f  eiegiuioe  aod  utUjty.— June  ST. 

^H.  A.  8.  atodcer,  MaU'iikm4«  uf^^road-^Improvementa  appertaiiiiii^  lo  aalfl^ 

boxea,  sod  in  the  i&lting,  etoppeiiJig,  a&doovenng  of  tabes  ana  other  veseek  af  gta^ 

porcelain,  and  other  materials. — July  4, 
16 IS.  P.  F.  Aerta,  Broaeds— Impcoveroenta  in  oooatmetbif  parte  of  iaQ«»y  r6Dlto> 

stock,  and  in  the  lubrlcaLiou  thereof. — Joly  11 
1515.  1\  ilouiey,  Brompton — LnprOfsmenti  in  the  prepamlkn  ef  oeitalii  ooloQiaf 

materiftls.—Jiily  11 
152i).  W.  Eassie.  Glouoeeter^-Improvementa  in  ^nda  amd  on  rafhrays. — Jtily  1%, 


norTioia  Of  APrLiCATicif  foa  lbavb  to  ijrTxa  nisCLaiMias. 

A  petition  hna  beeen  prti^^^enu^d  to  the  Attorney -G«ueral  fur  kare  to  enter  a  dla- 
cUimer  or  memoira&dtuii  of  altention  of  the  sp()dlkatian  of  the  inventiuu  fur  w1^k± 
letters  pstectt  were  i^^uted  to  Gharlos  HanoocJc,  gentknuui.  on  the  Suth  day  uf  Jvif 
1B4I§,  Vi^riug  the  title,  "  Improveraente  in  apparatos  and  DUbChinerv  fbr  gjviitf  shapa 
and  uonfitpiratinn  to  plaatio  sabsCancea.'*  The  puts  of  the  spedflcatlon  wMeh  ths  pell* 
iioa^  dodires  t£i  diiwlalm  are  from  the  word  "nntty  "  to  the  word  "focirthly,"  fnim  tki 
word  "lastly*'  to  the  word  "harden"  (with  the  drawings  there  referred  %o)  andlhi 
firgt^  secoiid,  thfrd,  and  sixth  claims. 

A  p«?tlt|on  has  al*o  Ixvn  presented  by  WiDiiun  Seed,  of  Prestcm,  Lancashitr*,  madULnff> 
maker,  for  loave  todi^^clairo  a  portion  of  the  speciftiatiMii  of  his  pnt'^nt  for  '*CQrtafai 
ImpruTomentB  in  maclunerr  or  appnr.it  m^  frir  nrf^pulng,  slubbing,  and  roving  coltoiiaAd 
other  Hbrous  substances,"  dated  J  n ' 

A  petition  has  been  presented  t«  General  fbr  leave  to  disdalm  a  portkB 

of  and  amend  the  title  and  speciflcu.    .  i^  pat^i  granted  to  Peter  rairbatni,et 

Leeds,  Yorkiihire,  mAchi!ie-nin.kor,  im  "  liu\m>)fvmeiiU  In  mocbiuery  ftir  heddlag,  €ttd> 
iug,  dmwiog,  roving,  oud  spuming  flax,  hemp,  tow,  silk,  and  other  flhrovs  snlliaDct*." 
Dated  October  3Q,  184S. 

voTicii  or  jLTPucATioir  fo»  raoLoii«Anov  of  Famm. 

A  petition  wiU  be  presented  to  her  Majesty  iu  Coundl  by  Edward  Foard,  iaie  «i 
Qlieen's  Head  lane,  Isliufrt^m,  in  the  county  of  &£idd]ese>x,  now  of  Sd,  Nicbolie-etniL 
Hnitioa,  in  the  said  oouuty,  ma^liinuit,  pmyiag  her  Haiesty  to  grunt  a  ptviuag^ikmm 
the  eevf  r  '  '  "  ^  i  -i.k<nt«  grauted  to  hun  for  En^lanu,  dated  Idth  Jannwj  1941;  lar 
ScotlaB  I  •  July  1S41;  snd  for  IreLrtud^  dattid  Utb  Auguitt  IS41;  ft*  ^'Aa 

impmrvr..  luiproved  methixiji  of  (•iipTilrine  fn^l  to  thi^flreplaoiiscvcralea  of 

steam^-enifiuL'  rjuucra,  braweiv^  oopperv,  rui  '     '      '  -  "  >ilso  (olbafirtfJaMi 

employed  in  domestic  pnrposea,  and  gent  i  f uai  to  flODaoM  or 

firepLwea  in  snch  manner  as  to  cnnsitune  ' .,  >-il  In  eocb  tafnaam 

at  tntrplacoa.**    On  the  14th  Angnit  for  an  inr  •  '     Tudkisl  Osn- 

mittee  of  her  M^je^t/s  Privy  Council,  If  it  do  di  aa  ftpptt- 

cation  wlB  be  iimde  to  that  Committee  to  Ea      :  ^ring  tjtVbt 

maitten cootained  in  the  said  petition;  and  any  |>t'i>.«ir)  iit^irmii*^  „i  ucuig  nearaai opp^ 
utioB,  must  eat«r  a  cavaat  to  that  effect  in  the  Frivy  Coundl  OIDob  no  or  bettm  ttit 
dat- 

*  '"  -''-^  be  pnsseuted  by  Edward  Godson*  of  Aldof^gat»<tm4,  \ 

i  iucuger,  as  aMimee  of  the  abovn-moatiaiied  saveral  kHan  J 

i;.  1  i^rd,  fur  a  pruIoiwarioDof  tlidrnevif!^  terma:  aadctlltei 

Aui^'u^T  or  -!j  TijK- iK'tt  (lay  of  sitting  of  111     '    v      ■  r-        iftt-o  of  her  MisicstWl 
Council,  if  H  do  uot  sit  on  the  day  mri  ••i>m  wlB  be  maoatot    _ 

Conmiittee  to  fli  tin  early  diiy  for  the  >■  >  rs  rootaLocdl  M  the«H  ' 

petltiou;  aud  any  person  deaimus  of  being  n^^^:  u,  must  enter  a  cav«M  W 

that  eifef^  iu  the  Privy  CmncU.  OfOes  on  or  bef  < 

A  petitiiiis  will  be  praented  to  Her  Idi^iMty  ii.  <  ^  try  HonihAll,  of  St  leM^ 

Wfjod,  widow,  praylog  her  Hi^eety  to  casuOtna  tt»t  i*itt4ji>  pntent  granted  Ui  hfvi     ' 
9th  February.  19£?(,  for  "  ImproVL«meiit4  in  Anchors,**  or  to  nvnt  n>-w  li«tt«ini  f 
for  \h*-  Minvf  invntion,  f^  whtrh  Wittiaim  Hetity  Porter,  of  BOasia-row,  MllkJ 
n,  '       warehoBieman,  obtaioed  leltefB  itttest  vntftjil. 

A  A  be  made  an  the  3»th  Angtui  next  to  tha  ^IMS 

<•  I  so  acN«i  aflaraa  Iboir  kv^hlpa  ehaUbeaiHMlft' 

ttx  M  d.iy  i<rr  iK'dj^Uig  the  uiMU^r^  i-tiotaiued  in  tkke  said  petition;  aiMl  ail  pervonadiwMtf 
of  being  hoard  in  opposition,  mititciilar  a  €»v«at  lo  that  eflect  ia  tha  }*rivj  OouafI 
OlAoe  on  or  bdore  that  date. 
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THE  OLD  .4ND  NEW  BRIDGES  OVEK  THE  WIEN, 

BEFORE  THE  KAKTHNEli-GATE,   VIENNA. 

{With  an  Enffraving,  Plate  XXXI.) 

M,  FopBTEE,  the  able  conductor  of  the  Ati^emeine  Bauzeitungf 
has  been  appoint^ti  hy  the  motiknprU  authorities  of  Vienna  to 
construct  the  new  bridge  over  the  Wien,  one  of  great  importan*^ 
to  the  traffic  of  the  Austrian  capital*  The  above-nametf  jonnml 
contains  the  following  j:>articiilarg  relating  to  the  subject  It 
appears  that  the  old  bridge  wan  already  standing  in  the  13th 
century,  and,  on  its  being  demolished,  M,  Ni^raaee,  tlie  engineer, 
thiis  speaks  of  it,  AmongBt  the  most  curious  features  are  the 
oblique  arches,  which  were  constructed  of  squfue  blodcs,  between 
which  rubble  and  m&donry  formed  the  complement  As  this, 
however,  wotdd  not  have  been  sufficiently  atronc  for  the  heavy 
tzftlEc,  an  arch  of  bricks,  one  foot  thick,  waa  added  on  the  part 
towards  the  flow  of  water  The  piers  eonaisted  of  an  irregular 
dressing  of  square  blocks,  and  rested  on  a  bed  of  concrete,  fiit 
lime,  river  sand,  and  large  and  small  rubble,  G  feet  in  thickness, 
which  wnjB  laid  on  oak  piles  irregulArly  placed.  From  the  indica- 
tions shown,  it  would  appear  marvellous  that  the  bridge  had  not 
long  since  crumbled  to  pieces. 


The  old  bridge  w««  cloi^ed  for  traffic  in  September  1850,  but 
wheal  the  fln<Hb  of  the  spring  of  1851  had  carried  away  another 
britlge  then  Luildinc,  the  question  was  raised,  whether  the  plan 
*  M^  Fd rater  should  be  abandone*!  altogether,  Still,  the  new 
ding  was  begun  in  the  summer  of  1851,  the  pn^caution  being 
adoptea  of  making  the  foundations  5  feet  deeper  than  (Originally 
proposed,  8ini5e  which  time  the  new  Vienna  bridge  haa  advanced 
favourably  toward*  its  completion. 


PROPOSED  ADDITIONAL   CATHEDRALS* 

The  subject  which  h&s  occasioned  the  pamphlet  before  us  is 
one  which,  from  ^-arious  causes,  has  of  late  atti?acte*l  much  public 
ittteniion.  With  an  eve r-gr owing  population,  the  serious  respon- 
sibility of  its  rulers  m  of  no  little  moment,  and  the  need  of  pro- 
viding and  maintaining  ample  as  well  a&  auiteible  inemiB  to  supply 
its  religious  wantB,  becomes  imperativ^e.  It  is  the  espociid  dis- 
tinction of  this  nation,  that  eveiy  one  is  free  to  perform  his  sacred 
duties  in  the  way  Ms  conscience  best  approves;  but,  with  this 
toleration  to  all,  it  is  wisely  understood  that  on^  form  shall  be 
exclusively  recognised  by  the  law  of  the  land. 

The  origin  and  history  of  cathedral  churches  is  a  matter  on 
which  so  little  is  generally  known,  tliat  it  may  be  acceptable  to 
our  readers,  while  it  will  form  an  appropriate  introduction  to  the 
question  imme^iiately  before  u%  to  Btriug  togetlier  such  informar 
tion  as  can  be  gleaned,  bo  as  to  present  a  comprehensive  idea  of 
what  was  contemplateti  and  what  has  been  accomplished  by  their 
establishment.  Historic  documents  on  the  subject  are  compara- 
tively rare,  and  therefore  the  more  valuable  and  instructive. 

The  cathedral  churches  of  England  and  Wales  which  existed 
before  the  Conquest,  haii  their  origin  in  the  early  missionary 
ooUegeis,  each  consisting  of  a  bishop,  with  liis  associated  clergy 
(living  togetlier  and  maintaine*^!  by  common  funds),  by  means  of 
which  the  iahabitanta  of  tliis  country  were  converted  to  the 
Chiistian  faith. 

«  *Ai»D[TiovAi  CATit&DftAw:  m  Lett«r.  writlMi  >i  tlM  miii««t  of  a  MMiiber  of  the 
Pritwwtnri  Gdomlitioa,  od  tlto  qjuamioa  in  what  eziatiiif  Cburcbe*  woold  be  amJlable 
M  GttliednlM,  in  cue  of  Uie  arectkm  of  Additional  8««a/  Br  QioAoa  UiLBtai  dcorr, 
ArcUlflCt    Loodoa :  J,  H.  fteiicer.  18M. 

No.  246,— V0L.XVIL— September,  1851 


The  four  bishoprics  in  Wales  claim  the  lughest  aatiquibr,  they 

having  been  founded  chiefly  in  the  earlier  pwt  of  the  sixth  oen- 
tury,  and  belonging  to  the  ancient  British  Church.  The  churches 
in  England  coeval  with  these  were  ruined  by  foreign  invasions 
and  some  of  them  refounded  by  the  Roman  missloDAries  in  the 
time  of  the  Saxon  heptarchy.  There  were  then  no  parochial 
ministers;  the  bishop  anil  his  clergy  resided  at  the  cathedral 
church,  where  public  worship  was  maintaiued,  the  word  of  Qod 
preachoil,  and  schools  of  Christi&u  education  est^^blished.  Many  of 
the  English  biahitps  received  their  education  in  the  '^ Momi^teria,*' 
places  of  retirement  wherein  pensons  might  be  brought  up  in  a 
way  of  devotion  and  learning,  to  tit  them  for  further  service. 
Yet,  antec^ent  to  the  Conquest,  it  would  appear  {Dugdalet  Can- 
terbury^  York,  &c.),  that,  as  a  result  of  these  labours,  a  parochial 
deroy  had  been  organised,  each  ministering  in  his  own  church| 
with  a  definite  cure  of  souls. 

In  the  next  jjeriod,  dating  from  the  Conquesti  we  find  the 
cathediul  institutions  assuming  a  form  required  by  the  altered 
circumstances  of  the  Church.  The  dioceses  were  divided  into 
y»arisbes,  liaving  each  its  own  minister  and  a  separate  endow* 
ment,  the  whole  being  under  a  still  more  miirked  iid ministration. 
Besides  the  bishop,  there  was  a  dmxi^  a  pi-ecentor,  a  chancellor, 
and  a  treasurer;  with  archdeacons,  canons,  prebends,  and  a  chap- 
ter council* 

While  the  organisation  above  described  was  introduced  into 
the  nine  English  cathedral  churches  known  by  the  title  of  the 
Old  Foundation  (viz.,  York,  St  Paul's,  Chichester,  Exeter,  Here- 
ford, Uchtield,  Lincoln,  Salisbury,  and  Wells),  the  substitution  of 
monks  for  the  secular  clerK^  was  effected  in  three  other  mthe- 
drals,  Canterbury  (1080),  Durham  (1063),  and  Rochester  (1 089), 
as  hail  previously  occurred  at  Winchester  and  Worcester. 

During  this  period  the  Btately  fabrics  of  the  cathedrals  whicli 
now  exist,  and  the  greater  part  of  our  parochial  churches,  were 
built. 

The  collegiate  church  of  Manchester  was  founded,  in  1422,  for 
a  warden  and  eight  fellows;  and  the  rojul  chapel  of  Windsor,  in 
1483,  consisting  of  a  dean  imd  twelve  canons. 

It  may  be  observed  here,  that,  by  the  Becnlations  of  the  Pro- 
vince of  C'anterbury,  the  bishops  are  considered  as  forming  a 
cathedral  chapter,  of  which  the  primate  is  the  bishop;  the  Bishop 
of  London,  dean;  the  Bishop  of  Miabury,  precentor;  the  Bishop 
of  Lincoln,  chancellor;   imd  the  Bishop  of  Winchester,  sub-dean. 

About  the  time  of  the  Eeformation,  many  alterations  inevitably 
took  place.  There  had  previously  existtnl  thirteen  cathediTil 
churches  of  the  Old  Foundation,  the  nine  in  England  already 
specified,  four  in  Wales  (St.  Asaph,  Bangor,  Llandal^  8t  David^s), 
and  eight  conventual  churches  attached  to  bishoprics  (Winchester, 
Worcester,  Canterbuiy,  Durliam,  Bochester,  Norwich,  Ely,  and 
Carlisle).  The  changes  alluded  to  as  now  occurring  were  not  so 
much  materially  affecting  the  constitution  of  those  bodies,  as 
modifications  to  suit  the  doctrine  and  ritual  of  the  Beformed 
Church  of  Englmid. 

In  the  era  we  are  now  discussing,  Henry  VIII.  founded  five 
new  bishoprics,  associating  with  each  a  dean,  and  chapter  of 
canons, — viz.,  Bristol,  Chester,  Gloucester,  Oxford,  and  Pet-er- 
borough,  endowed  whoUy  or  in  part  out  of  the  possessions  of  the 
respective  monasteries  in  those  places. 

To  the  subsequent  changes  which  have  taken  place  it  will  be 
needless  to  make  more  than  a  general  allusion,  as  they  are  chieily 
on  points  of  subdivision  and  discipline,  although  in  their  working 
the  aspect  of  afTairs  took  many  phases.  The  statute  of  Henry 
Vin^  having  been  framed  before  the  Reformation  was  completely 
c^irried  into  effect,  and  in  some  cases  not  having  been  promulgated 
with  due  form  and  authority,  it  was  found  necessary  U>  mmt 
amended  statutes  to  sevend  of  the  collegiate  churches,  and  this 
was  done  by  royal  authority,  by  virtue  of  the  power  reserved  to 
the  crown.    The  laws  of  imtronage  have  also  been  re^ justed. 

The  present  state  of  the  several  cathedrals,  with  re^i«noe  to 
the  operation  of  the  above  acts,  shows  as  follows.  It  appears 
til  at  there  are  in  the 

Patronage  of  the  Crown 27  gifts 

„         of  the  Lortl  Chancellor     12    „ 

„  of  the  Bishops , 90    „ 

„         of  the  Universities  or  Colleges    5    „ 
The  whole  number  of  Deaneries  is  thirty;  of  residentiaty  canon- 
ries,  aoconling  to  the  provisions  of  3&  4  Vict,  c  1 13,  one  hundred 
and  thirty-four.    The  whole  number  of  clei^gy  in  England  and 
Wales  is  about  18,000. 

We  must  not,  however,  forget  Hipon,  and  Manchester;  which, 
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fram  eoikffkUe  chtir^hea,  are  now  made  caikedrah,  and  annexed  ba 
XMnrij-ibiuided  bif^liopric^. 

CoM&giaie  Churches. — A  few  wortU  may  be  added  regarding 
ihaa^  and  exhibiting  the  dij^tinction  between  them  and  catbe- 
drals^  The  cathednJ  eonUina  the  cathedra^  sedesy  or  see  of  the 
kinhop;  and  the  city  in  which  the  cathednd  is  situate  gives  a 
name  tti  the  dirjcejie  in  which  it  ia  placed,  A  collegmt«  church 
has  no  sueh  character;  but^  to  speak  strictl  j,  has  a  collegium  or 
capitular  corporation,  and  in  some  caaes  a  oollegiate  institution^ 
for  th»  purposes  of  edncation,  attached  t&  it  In  some  instances, 
also,  the  collegiate  church  is  exempt  from  episcopal  juriadictioni 
a  condition  of  things  originally  introduced  under  the  Papacy,  but 
which  has  been  consideraby  modified  aince  the  Jiefommtion,  and 
particularly  in  recent  times. 

The  ful Lowing  churches  in  England  and  Wales  are  commonly 
called  eoiletjiate^  though  some  of  them  have  now  loeft  that  cha- 
racter, and  have  been  made  parochial: — • 

Weatminster.  Wolverhampton. 

Windsor.  Southwell. 

]VIiddleham.  Brecon. 

Statistics  give  thus  much  respecting  the  ecdeaiastical  history  of 
bishoprics;  we  will  dow  subjoiu  a  short  statement  of  what  haa 
been  done  and  ia  doing  in  the  maintenance  and  re[>aira  of  some  of 
the  fabrics  theiufialves,  as  collected  from  the  answers  of  the  several 
diapten  on  this  branch  of  inquiry. 

Two-tiiirds  of  the  cathedral  and  collegiate  fabrics  are  repre- 
sM^nted  as  being  in  sound  and  good  repair  aa  reganls  safety; 
though  in  many  cases  it  is  stated,  that  owing  to  tae  periahahle 
nature  of  the  *^toue  and  other  causes,  the  oruamental  parts  of  the 
exterior  are  much  decayetl,  and  that  a  large  outlay  ia  continually 
i*equired  But  a  few  churches  are  described  as  being  in  a  baii 
atate,  especially  Carlisle,  on  which,  as  a  special  ca»e,  the  Ecd^asi- 
astical  Commissioners  have  agreed  to  expend  forthwith  15,1XK)^. 
In  several  cathedraia  very  extensive  restorations  and  improve^ 
iii«titfl^  aubsctantia!  and  decorative,  have  been  cairied  out,  pjirtly 
hf  nuamoB  of  capitular  funds  and  contributions  &om  individual 
members  of  chapter,  and  partly  by  the  aid  of  public  subacriptions* 
-  At  Canterbury  the  amount  expended  in  thirty  years  ia  esti- 
nmtad  at  neaj-ly  ICHI^UlXJ/;  a  grauual  restoration  of  the  whole 
Subrio,  ontaide  and  in,  having  been  in  progress  from  1823  to  the 
preMnt  time.  The  north-west  or  Lau&^anc^s  Tower  was  rebuilt 
at  a  oost  of  25,000^,  At  York,  the  restoration!  oonaequent  on  the 
two  calamitous  tires  of  182f)  and  1840,  have  been  effected  at  a  cost 
of  106^500^;  of  which  7 1 ,6iH)l.  was  derived  from  public  Bubscription, 
An  additional  sum  of  fiOOOi.  has  been  laid  out  on  the  chapter- 
hoiise  and  the  peal  of  bells.  Herefoi^d  has  been  in  process  of 
rMioration  since  1B41,  and  is  still  far  &om  complete,  although 
nearly  30,000^.  has  been  expended  on  it.  At  Ely,  the  beautiful 
flouth-west  transept  has  been  rescued  from  a  stato  of  desecration, 
thoroughly  repftired,  and  ojienal  t«  tlie  church;  the  ruined  chapel 
atijoining  it  has  beam  rebuilt  &om  the  ground  on  its  original 

Ca;  the  eastern  portion  of  the  church  resti^red  to  its  former 
uty;  and  a  now  choir  formed  The  outlay  has  been  about 
\7,{)OOl;  and,  with  donatious  for  special  works,  the  ftmds  contri- 
buted swell  ti>  a  total  of  about  3t>,iXMjZ.,  inclusive  of  the  late 
Bishop  Sparke's  gift  of  15,0(i0^  for  the  east  window  of  the  choii*. 
At  Wells,  alj*o,  the  choir  ha£  been  I'estored,  and  other  works 
executed,  at  a  cost  of  nearly  13,000/.  The  CatheiJiral  at  liandatf, 
having  eiiffered  great  injury  in  1722^  was  paitiidly  rebuilt  in  a 
atyle  cpiite  at  variance  with  ita  original  chanicter.  In  the  year 
1 844  this  was  resumed  on  a  more  correct  system,  which  ib  still  in 
pmgress,  the  exfiense  of  which  has  amonnted  to  6275^.,  of  which 
about  two-thir<ia  was  derived  by  public  subscriptions. 

In  aevei"al  other  c^ksea  smaller  restorations  haive  been  carried 
out,  which  partake  of  the  general  spirit  of  improvement  which 
lywpreviiiled  during  the  present  centuiy. 

There  are  not  more  than  a  third  of  the  cathedrals  which  ha%^e 
any  fabric  fund,  and  most  of  such  belong  to  the  Old  Foundation; 
ol^ien  amon^r  these  the  fund  ia  very  small!  Wliere  there  is  no 
special  labrtc  fund,  the  repairs  are  providetl  for  out  of  the  general 
capitular  revenues;  in  moat  cases  by  the  setting  aside  of  certain 
portions  of  income  derivable  frf*m  wockIs,  reserved  rents,  &c., 
with  aiiditionM  from  the  general  funds  in  caaes  of  emergency. 

The  totil  amount  expended  on  the  twenty-eight  cathedrals  and 
the  two  churciies  of  Westminster  and  Windsor,  iluring  the  lafit 
fi^urteen  years,  has  been  about  370,(X)(V.,  derived  as  follows i — 
From  chapter  fumis  and  individual  contribu- 
tion of  members     ..*.....,.♦. ♦..,*.,.***.  ^250,000 

Trom  public  sabscriptioiui ISO^OOO 


pute 


When  it  is  remembered  tlmt  for  many  yean  previ -  v  *-  ^Vn^e  it 
which  the  above  calculations  refer,  large  soma  ha<S  uallj^ 

devoted  frequently  t^i  the  same  object,  it  mar  be  ai..  -  .^-..^j*i  thiil 
the  future  requit^mentSi  for  subatantial  wotks  at  leaflt,  will  for  h 
time  be  diminishing. 

It  IS  matter  for  congratulation  that  so  large  on  amoiml 
been  available  to  the  purpose  -v^ithin  so  comparatively  ehoit 
period,  and  for  still  greater  satisfaction  that  it  has  be«m  expeocf 
m  an  age  when  the  respect  due  to  the  founder*  of  noble  edifii 
ha«l  been  obsei^ved,  and  the  oon8ervati\'e  rather  than  tl 
tive  principle  had  been  cherished.    The  Vandalisms 
during  the  last  century  under  the  name  of  repair  or  ■ 
are  irretrievable,     CcTtain  it  Lh,  that  while  for  very  nn 
may  l>e  pleaded  unwitting  ignorance^  still  more  must  be  imj 
to  wLUuf  caprice.    Sir  Cljiistopher  Wren  has  the  credit  of 
an  example  in  his  avowed  dislike  to  Gothic  arehitectare,  and 
consequctntJy  dotMng  it  in  classic  detail   when  compeUec! 
employ — we  can  hardly  say  imitate — it     Yet  even  he  is  too  of 
misjudged.     It  is  with  architecture  as  with  other  things;  that 
which  we  have  earliest  conceived  a  predilection,  or  wEich 
has  thrown  in  our  way  when  sbaping  our  education,  will  ever 
retain  its  influenc-e;  and  devotcdnesa  to  any  particular  stndr.  or 
to  the  various  developmeuta  of  that  study,  is  sure  t-  r 

feelings  and  prejuiiices,  which  can  be  strengthened,  bu:  i 

difficulty  be  effaced,  A  story  in  point,  though  almott  incre^iibln, 
is  told  of  the  celebrated  Brindley,  the  canal  en^eeT,  who  when 
twitted  about  his  favourite  hobby,  and  asked  what  he  thoi 
was  the  use  of  rivers,  is  said  to  have  replied,  in  sober  earn" 
ne^s,^-/©  feed  mnalti!  This  affonis  some  pidliation  for  tlw 
grievous  errors  which  tlie  said  Sir  Christopher  has  committed  in 
Westuimster  Abbey,  especially  in  its  west  front.  There  are  few 
who  demur  to  the  propriety  of  the  two  towers,  and  it  is  evident 
they  were  originally  cont-emplated;  nor  do  many  find  fault  with 
the  gi\>uping  or  outline,  when  seen  from  a  distance;  this  seema 
t^>  iuilii!ate  that  the  architect  haii  studied  as  usual  the  general 
effect  of  his  oompoaition,  bnt,  for  want  of  that  thorough  know- 
ledge which  long  and  ciireful  examination  of  good  models  is  aloi 
capable  of  iiujiartiug,  he  has  lamcntjibly  failed  in  the  "mokinj 
up"  of  his  parts.  This,  we  say,  wfw  a  case  of  unwitting  ignoj 
an  provt\l  by  his  own  words  in  wilting  to  the  Bshop  oi  Roc" 
on  the  subject  of  these  very  works:  **I  shall,"  says  he,  " 
prepare  prcjper  draughts  and  models,  such  as  I  conceive  pn^per 
agi-ee  with  the  ojnginal  scheme  of  the  aix*hitect,  without 
modem  mixtures  to  show  my  own  iuventions."  But,  in 
of  Wren  and  the  Abbey,  it  may  be  well  to  remark 
modernisings  of  this  building  mnst  be  laid  to  the  door  of  oih< 
besides  our  great  archifject.  WTsat  does  a  pompous  marble 
the  south  wall  of  the  afljoining  cloister  record  ?  It  is  to  t-be 
mory  "E^lvardi  Tufnell,  architecti,  qui  latera  hujnsce  auj^ 
sim^e  cedis  Austnde  et  One  n  tale  maj^rii^  ^^  parte  re  fecit  et  ex< 
navtt",  et  inde  sibi  *  ♦  ♦  perennius  extruxit  monmoientuin.  O" 
2®  Septembris  A.D,  1710."  Wc  are  not  aware  that  writers 
the  bii^tory  of  the  Abbey  have  ever  noticed  this  accimnt, 
thanks  to  the  filii  who  origimilly  pomiertmt  the  tablet,  and  to 
authorities  who  have  lately  macie  clearer  its  hierofi^lyphioa, ' 
plainly  set  forth,  as  if  to  win  the  admiring  ^e  of  thd  paa 

The  distigureroente  our  cathedrals  sm^t&ined  during  the  tirst 
half  of  the  past  century  we  may  charitably  charactpria«  as  short- 
comings; in  the  second  and  more  diwastrous  half,  aa  8h©t?r,  wimf 
conceits.  One  scarce  can  bear  to  read  of  the  wholesfd©  d< 
tions  which  then  were  rife;  of  some  of  which  architect*  wwt  tl 
pei^ctratoi's,  and  others  in  which  the  so-called  conservators 
the  respective  ctlifices  were  either  principals  or  knowingl; 
connived.  To  allude  to  the  freaks  in  which  but  one  indivi" 
was  permitt^  to  indulge  at  three  of  these  noble  BlnictmnjC 
James  Wyatt, — "  transcendantly  distingnished  in  his  pr^»fe«»ioii»" 
aa  his  memorial  slab  at  Westminster,  one  co\dd  almn^  think 
derisively,  tells  uh — at  Salisbury  swept  away  the  old  altar  screen; 
also  the  Beau  champ  and  Hnugcrford  Cliapels  (whose  <liacDniaJit 
fifigments  were  jumblfxi  together  to  compose  a  new  organ  wcteaky: 
and  in  the  process  destroyed  numberless  tombs,  thus  iilterin^  the 
whole  internal  pknj  anH  then,  by  way  of  finish,  he  ** white- 
washed" the  walls  (aa  probably  he  did  himself  too,  in  true 
Pecksniff  an  style);  and  hastened  to  make  himself  equally  famous 
at  Lichfield.  1* hei'o,  after  repeatintj^  the  s^ime  dcme,  he  was  guilt/ 
of  Ute  enormity  of  blocking,  or  fairly  building  np  the  ari " 
between  the  clioir  and  the  fiiale<i,  making  a  sort  of  chano»l  200 
In  length,  without  side  to  give  it  breadth  or  reH^t* 

Ajiother  scene  of  his  ex;  Durham;  and  hei^  by  |feari&2 
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.juid  acnping  akme,  lie  is  said  hftve  removed  full  1100  tons  weight 
1^  stana.    He  took  down  the  parrijie  over  the  north  porch,  sub- 
■litutiDg  A  triokjr  DedimeaL      He  actually  purposewi    dearing 
away  the  noble  galuee,  because  it  stood  m  the  way  of  a  conve- 
nient cazTiaffe-drive  contemplated  between  the    castle  and  the 
est  door  of  the  cathedral  I     Thld  was  in  1706)  and  the  dean^ 
ord  Comwallis,  coming  down  for  his  "munmer  residence,"  found 
i  destruction  already  oommenced,  but  was  in  time  to  Rave  it; 
0ltig  to  towUf  we  are  informed,  tr>  protect  his  ignorance  of 
rhal  had  been  going  forward^  although  the  very  person  moat 
ouaible,  at  he  ahould  be  most  interested,  for  the  condition  of 
i^  building. 

We  mention  these  inatancea  in  aelf-gratulation  that  better 
have  ainee  dawned.  Ignorance  and  inattention  are  no 
_  _  '  venial;  deans  and  chapters  are  not  quite  such  snug  bodies 
ftB  they  were,  nor  can  architects  let  looae  their  vagaries  with 
impunity.  There  is  little  now  that  escapee  the  orde^  of  public 
critidam,  and  tliia  has  a  tendency  to  put  or  preserve  things  on 
their  right  footing.  Chui-ch  disputes  are  of  course  subjects  on 
.which  we  do  not  t<.>uch:  but  who,  while  he  laments  the  ill-savoured 
nths  which  are  too  often  brought  to  light,  can  doubt  that  in- 
'  les  such  as  have  been  instituted  at  Rochester^  Guildford,  St. 
,  Dulwich,  and  Stoke  Pogia,  will  tend  in  tlie  issue  greatly  to 
hen  the  efliciency  and  nmintain  the  purity  of  the  Establish- 
tit  t  Revelations  like  thoiie  we  just  hinted  at  have  had  their 
^in  provoking  the  legislature  to  active  operations,  and  tf>  the 
f^pointment  of  committees  and  convocations  to  take  the  whole 
aestion  of  ecclesiastical  affiurs  into  deltbenite  considemtion. 
aong  these  comnuasions  is  one  by  Royal  authority  in  18.^2, 
eputing  certain  bishops,  dergy,  and  their  legal  fiindionaries, 
rith  two  noblemen  (in  all  numbering  twenty),  to  inquire  into  the 
ttfta  and  condition  of  the  several  cathedral  and  collegiate 
liurcHes  in  England  and  Wales,  **  with  a  view,"  (among  other 
llliiiigs,)  *^  to  the  suggestion  of  such  measures  as  may  make  the 
aaid  cathedral  and  collegiate  churches,  and  the  revenues  thereof^ 
Mljlftble  in  aid  of  the  ereotion  of  new  sees,  or  of  other  arrange- 
aMCits  for  the  discharge  of  episcopal  duties.''  From  what  hss 
truispired  of  their  proceedings,  we  may  judge  that  they  are 
itrongly  in  favour  of  the  proposed  alterations.  They  state  that 
many  places  once  were  sees  wliich  are  now  deprived.  Thus,  at 
the  Reformation  twenty  new  ones  were  to  be  erected:  and,  among 
these  Westminster,  which  was  elected  to  a  bishopric,  but  only 
lasted  nine  years.  Again,  sees  have  not  uufrequently  been 
tnmsferred  from  one  city  to  another,  and  Biah^^p  Godwin,  in  his 
caitalogue  of  bishopej  enumprates  fifty-two  places  in  the  two 
ptovinoes  of  Canterbury  and  York,  which  at  different  times  were 
episcopal  sees,  Coventry  waa  once  a  biahopric  by  itself,  but  an 
agreement  was  subsequently  mivlts  between  this  city  and  Lich- 
field that  they  shcmld  choose  their  bishopa  alternately,  and  make 
one  cliapter:  so  that  the  Bishop  of  Coventry  was  styled  Biahnp 
of  Coventry  and  Lichfiehl,  which  title  was  preserved  tUl  the 
time  of  the  Diss<:>lution*  This  order  was  afterwards  reversed, 
and  '^  lichfield  and  Coventry"  is  the  designation  familiar  to  most 
of  our  ears;  yet,  recently,  b^  a  strange  perverseness.  it  has  heen 
stripped  wholly  of  the  privilege,  and  annexed  to  the  diocese  of 
Worcester. 

In  18.12  the  bishops  and  clergy  of  the  province  of  Canterbury, 
assembled  in  convocation,  observed  in  their  address^  that 
"although  the  nopulation  of  Engknd  and  Wales  has  been 
doubled  in  the  last  half-oentury,  the  nimiber  of  English  and 
Welsh  bishops  remains  nearly  the  same  as  it  was  three  centuries 

Now,  to  meet  these  exigencies,  it  has  been  thought  advisable 
to  soan  the  aev<aral  districts  of  England,  so  as  to  a.^certain  with 
tolerable  correctness  the  population  of  each^  with  the  provision 
for  their  religious  wants,  ana  to  note  in  the  survey  such  localities 
aa  either  have  historical  claims  or  other  recommendationa  to 
become  the  centres  of  new  spheres;  and  it  is  in  connection  with 
(his  inquiry  that  the  little  work  which  has  called  foilh  this 
tide,  was  originated.  **  Intende<l  only  as  a  private  comrauniai- 
.^jn  in  reply  to  imlividual  inquiries," as  the  prefewe  states,  "it  lias 
been  suggested  that  it  might  be  convenient  that  the  reply  should 
be  printed;"  and,  though  it  is  presented  in  the  humble  form  of  "A 
Letter,"  there  is  a  mine  of  informutiou  comprised  which  cannot  fail 
to  be  of  deep  historical  and  archaeological  interest.  Perhaps  there  is 
no  person  better  acquainted  with  thearchitectund  remniius  in  our 
land,  es[)ecially  its  ecclesiastical  resources,  and  their  bearing  on 
the  subject  in  question,  than  the  author  of  this  paniplilet.  He 
dlsGusses  the  &cilitie«  as  well  as  requirements  of  each  count}', 


tenaiimj  in  a  wav  that  shows  him  well  qualified  to  give  an 
opinion;  and  if  only  as  a  text  referenoe  for  architects,  the  ma«i  of 
careful  information  is  surprising.  The  uniformly  practical  natorv 
of  the  treatise  fits  it  more  for  study  than  extract,  but  we  may  be 
permitted  to  ti"anacribe  the  author's  recapitulation  of  distriiJts 
which  have  struck  him  as  appearing  the  bast  suited  to  form  new 
dioceses,  with  the  towns  and  churches  which  in  such  case  would 
appear  suited  to  become  their  episcopal  seata>-* 

"  1.  Northumberland     Hexham.     A  very  noble  church 

2,  Westmoreland  and  Fumeea  .„     Kendal  or  Cartmel.  Good  church e«; 

the  latter  an  andent  priory  ohiirch 
S.  Part  of  the  North  Riding  of 

Yorltahire  ,,.... Qy.  Whitby!     Euined  abbey 

4.  The  Eaat  Biding Beverley  with  Hull.     Ths  minster 

at  Beverlsy  perfect,  and  a  noble 
diurob  At  Hull 

5.  Part  of  West  Riding     ^ Qy.  Leeds?   Using KirksiaU  Abbey 

6.  Western  L»nca«lure  Liv«rpooi.     No  cftthsdral 

7.  Qy.  Deri»y«hire  ?    *.*.,*..     Derby.     No  cathedral 

8.  NottinghamBhir«    ..„,^,t.*4...      SoutLwelL     Minster  peileGi 

9.  Shitjpahire ^..♦».,     Shrewsbury.  Nave  of  abbOT  chuidi 

10*  Q^%  Leicestershire!  .i^fuv*'    Qy*  Leicesterl    Perhaps  St.  Mai^ 

garet'a.     (No  church  really  suit- 
able) 

11.  WarwickHhirc  .,...,.     Coventry.     Bt  Michaei^ 

12.  Hertfordahire     , 8t.  Alban'i.    The  abbey  church 

13.  Ei»ex  ,.... Col'cheiter,    <Nocaihedfml) 

14.  Qy.  Portof  MidHssexT    Qy.    Westrahiatert       Hi©    abbey 

church 

15.  Bcsrluhjre « Qy.  Windaor  or  Raadin^ t 

18.  Cornwall Binlmiii  or  8t.  German's 

17.  DorsetBhirs     .....,.,  8h«rbanje.     The  minster 

1 B*  Someraeishiri?  Bath.     The  abbey 

19.  Surrey     Scmthwark,     St.  Saviour's 

20.  Sulfolk    ...., Bury  St.  Edmund**,    St.  Mary*! 

21«  Wales,  counties  of  Brecknock 

and  Badnor    ,. Brecon.     The  priory  church 

22.  Th*  Cha nnel  I  slands , . . , »     St.  Peter's,  G  uemsey ,  or  St.  Helier  ■ 

Jersey.    ^The  latter  I  beUeve  not 
a  good  church)." 

Frefiafced  k  a  reference  map  of  England  and  Wales,  in  oountiea, 
showing  also  the  extent  of  tie  several  dioceses,  which  are  clearly 
defined  by  the  difierent  tints.  It  neeck  but  a  glance  at  this 
interesting  sheet  to  be  convinced  af  the  imperfectness  of  the  present 
arrangements,  and  the  consequent  uiwDcy  of  some  auch  cnanges 
SiS  are  under  cxmBideratioUf  and  which  must  doubtless  be  set  on 
foot  ere  long. 


THE  NEW  TOWN  HALL,  BUBSLEM, 

That  the  present  ace  is  essentially  one  of  progress  and  improve- 
ment, is  a  remark  which  is  eorrobcirated  by  the  events  of  <Hir 
daily  history.  We  cimtinually  hear  of  the  edfeoes  and  institutiofui 
of  byegone  times  being  swept  away  and  superseded  by  othei's  of 
more  modem  date,  and  more  In  aooordanoe  with  the  spirit  of  the 
age.  Thia  progressive  movement  is  everywhere  observable,  ^m 
the  great  metropolis  itself  to  smaller  and  less  distinguishe«i 
localities.  In  few  places,  perhaps,  has  the  march  of  improvement 
been  more  defined  and  rt^markable  than  in  the  Potteries  during 
the  last  few  years,  the  aspect  of  the  district  having  been  greatly 
changed  for  the  better  in  that  periotl  by  the  erection  of  b^utifiil 
chnrchea  and  chapels,  public  institutions,  extensive  manu&ctories, 
handsome  shojjs  and  houses,  and  other  edifices.  The  town  of 
BuTslem,  which  has  been  not  inaptly  styled  "the  parent  of  the 
Potteriesj"  has  not  been  behind*hand  in  these  respects  with  it« 
younger  offnpring;  and  it  is  at  length  succeeding  in  effecting  an 
object  which  has  long  lieen  ot^n  tern  plated,  and  which  has  become 
necessary  t<>  meet  the  requirements  of  the  increasing  importance 
and  pipulation  of  the  neijjhbourhood — namely,  the  erection  of  a 
more  cumm odious  Town  HalL 

Tiie  demolition  of  the  old  building  was  determined  on  some 
mouths  ago^  and  that  <letormination  having  been  carried  into 
effect  a  short  time  since,  active  meaauros  were  taken  to  leplaee  it 
without  delay  with  an  edifice  more  worthy  of  the  town;  and  on 
the  24th  May  the  la}dng  of  the  comer  stone  was  celebrated  by  ii 
grand  progression,  composed  of  several  thousands  of  penkjns, 
and  extending  fully  a  mile  and  a  half,  and  afterwards  by  a  public 
dinner. 

The  foi-m  of  the  ground  being  an  irregular  triangle,  neoeesarily 
limits  the  size  of  any  regiihir  rectangulai  figure  pla^^ed  within  it, 
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&nd  for  thU  reaJMtD,  tbt^  architect,  though  at  first  inclined  to 
i*dopt  an  irregular  figure  for  the  plnn  of  the  building  Has,  on 
muture  conHiderHtiou,  chosen  a  regular  parallelogriiiu,  ns  beiog 
more  simple  in  arrangement,  and  producing  an  ele^ntion  of  more 
grandeur  and  boldness  of  efi'ect  than  could  be  obtained  by  a 
bi-oken  and  irregular  outline. 

In  fixing  the  dimenaiona  and  site  of  the  building,  due  regard 
hjis  he^u  had  to  the  thoroughfare  and  traffic  in  the  (Hfferent  streets; 
that  on  the  south  mde  will  be  60  feet  wide,  the  aauie  width  aa  it 
now  is;  the  street  on  the  north  side  will  be  30  feet  wide  at  the 
nanrowett  part,  and  a  dear  apace  of  50  to  60  feet  will  be  left 
between  tlie  Town  Hall  loid  the  Market  Hall;  and  the  building 
Knng  thuB  completely  isolated,  will  hskve  an  importance  and 
noblenass  of  aspect  suitable  to  its  purpoae. 


Pt^ji  or  flmui:)ii>  fiiooa. 


PLA9  Of  pui^frcirAX  PLoum, 


In  the  basement  there  is  to  he  a  rotjm  for  the  warming  app*i- 
ratufl,  a  oo«d-atore,  a  kitchen  provided  with  a  lift  to  a  room  on 
the  princiiml  flcwr,  a  pjintry,  a  store-room  and  eelhu,  with  a 
rolling  way  from  the  street  All  the  rooms  in  the  basement  will 
lie  w^l  lighted  by  windowa  into  an  oj>en  area  <m  the  north  side. 

We  now  eome  to  the  ground  Hoor,  the  figure  of  which,  an  we 
stated,  and  as  shown  in  the  aunexod  pi; ids,  is  a  regular  pojallelo- 
gnxh,  109  feet  long,  58  feet  wide  outaide  tlie  wnXU.  At  liie 
west  end  there  will  be  a  projecting  i>orch  A,  auificiently  wide  to 
admit  carriages  to  pass  through,  so  that  the  occupants  may 
alight  jjrotectai  from  tlie  weather  From  this  porch  a  large 
doorway  will  open  to  the  entrance  hall  B,  from  which  two 
liandsome  fttaircafles  will  lead  to  the  main  hall  on  the  principal 
floor. 

At  the  east  end  there  will  be  another  entrance  N^  by  a  wide 
and  airy  corridor  to  the  several  rtK>msj  the  first  of  which  on  the 
left  is  intended  for  the  uews-t'oom  G,  containing  an  area  of  about 
560  superficial  feet;  afijoining  the  uewa-room  will  be  a  boiuxl- 
room  F,  of  CW  feet  area;  with  two  retiring  rooms  H,  I,  connected 
therewith,  wliich  may  be  used  as  offices.  On  tlie  north  side  of 
the  corridor  is  the  magistrat€a*-room  E,  extending  nearly  the 
whole  length  of  the  budding,  and  containing  an  area  of  about 
900  feet  The  magistnites'-room  will  serve  for  lectui^es  and 
otlier  purposes^  for  which  the  main-hall  would  be  too  large.  The 
liench  for  tlie  magistrates  is  to  be  placed  at  the  east  eml  of  the 
room,  and  communicate  with  the  corridor  and  the  retiring  rooms 
adjoining,  *m  the  north  aide  of  the  corridor;  and  nearer  the 
entrance  will  be  the  passage  leading  to  the  hallkeeper's  r^idence, 
and  idso  private  stairs  to  the  orchestra,  the  stairs  to  the  basement, 
watarcloaet,  and  lavatory.  The  height  of  the  rooms  on  this  floor 
will  be  lo  feet. 

The  principal  floor  will  be  mainly  occtipie<l  by  the  great  hall, 
which  will  contain  a  flor^r  area  of  33*W  feet,  exclusive  of  the 
orchestra  or  platform  S,  at  the  east  end,  occupying  a  space  of 
600  feet    The  two  staircnties  before  mentioned  are  to  be  imited 


into  one  spacious  and  imposing  flight  of  st^pa,  leAdiaff  ai 
point  of  Junction  to  a  hirge  open  portico  O,  firom  whence  po[ 
assembla^  in  the  open  air  may  be  addressed,  and  whleh  wiU 
aufliciently  spacious  to  accomodate  the  speakers  and  &  eacii 
number  of  their  supporters.     From  this  point  in  the  tAmxi 
steps  P,  16  feet  kmg,  lead  to  three  large  doors  by  whicii 
IB  gained  to,  or  egress  from,  the  principal  hall. 

A  private  staircase  R,  will  lead  to  the  orchesti*, 
private  entrance  for  i>erfonuers,  and  also  for  the 
speakers  and  others  at  times  of  public  meetings  in  thm 
Under  the  orchestra  or  platform  there  will  be  a  number  of  pt 
roiims  in  one  of  which  will  be  the  lift  or  hoist  T,  from  the  bftsementi 
by  which  all  the  viands,  dishes,  &c.,  required  at  the  time  of  a 
public  dinner  may  be  sent  up  direct  from  the  kitchen  to  the 
fiall,  without  delay  of  risk  or  cnill,  and  avoiding  the  confusion  ol 
running  up  and  down  stairs  by  the  attendants- 

At  the  hack  of  the  orchestm  there  will  be  another  small  stair- 
case, by  which  chorus-singers  and  others  at  tlie  rear  may  retire 
without  crowding  upon  those  in  front.  These  stairs  will  also 
lead  upwards  into  the  roof  for  access  to  the  dock  ohsmbarp  and 
also  to  the  valves  for  ventilation. 

The  architect  has  chosen  the  style  usually  called  the 
cento-Italian,   or   that    employed  by  Michael  Angelo, 
Palladio^  and  others  in  Italy,  in  the  15th  and  16th  centuries^ 
fifterwards  in  our  own  country  by  Inigo  Jones  and  Sir  Christ^' 
pher  Wren.     He  has  been  induced   to  employ  this   style,  not 
more  from  their  examjile  than  from  its  complete  applicability  to 
the  puryiose,  and  in  which  a  greater  amount  of  light  co 
iuimitted  and  more  architectund  dow^ration  obtoineil  at  the 
expense  of  i^piice  and  money*     It  wiU  also  better  harmonise 
the  architecture  of  the  adjoining  Maiket  Hall. 

The  principal  feataree  of  the  elevation  will  consist  of  a 
ruaticateti,  battering  basement,  relieved  by  large  windows, 
jambs  and  arches  of  which  a2*e  to  be  deeply  oovedL  Surmounting 
this  will  be  a  douhle-pilaatered  facade  of  the  Corinthian  order. 
In  the  intercolumniations  will  be  wide,  arched  windows^  wicJii 
moulded  arch i volts. 

The  roof  will  be  covered  with  Italian  tiles  of  the  local  manu* 
facture,  protlucing  a  pleading  eflect  fmm  an  essentially  sti'uctursl 
feature. 

The  west  elevation  will  have  for  its  principal  feature  tka 
trance  porch,  sunuftunted  by  the  portico  before  mentioti    ' 
this  is  the  clock  chamber,  and  the  clock  and  bell  turret, 
faces  sufficiently  elevated  to  be  seen  fi*om  all  parts  ot  luc 
rounding  neighbourhood. 

The  east  elevation  is  the  same  as  three  bays  of  the  south  side> 
having  in  the  centre  the  doorway  leading  to  the  rooms  on  tlie 
gruund-floor^  and  decoratod  with  a  suitable  portico. 

The  north  elei^ation  will  be  the  same  as  the  south. 

With  I'espect  to  the  architectund  decorations  of  the  great  hi 
we  may  mentioti  that  the  interior  will  be  siuiihir  in  character 
the  exterior,  consisting  of  a  pilastKided  "wall,  with  a  oi>ved 
paaelled  cornice  and  deeply- tral»eated  ceiling.     We  um* 

that  in  arranging  the  dimensions  and  proportions  of  the  ball,  di 

lit  ten  ti  on  hiis  been  paid  to  acuustic  efiVettberein;  and  though  thm 
proportions  may  appear  wantiog  in  height,  this  hns  been  pup^ . 
poeely  done  to  aid  the  effect  of  sound,  both  vocjd  and  instrutni 
tal,  and  to  prevent  the  gnjat  reverheniiiun  and  echo  invarial 
heiinl  in  lofty  and  apparently  well-proportioned  rooms. 

The  building  is  intended  to  be  neated  by  a  hot- water  a 
tus,  fixed  in  the  basement,  and  pipes  carried  through  each 
rof^ms,  and  has  been  undertiikcu  by  Mr,  Whitehead,  of  PrestOA. 

The  architect  is  G.  T,  Robinson,  Eso.,  of  Leamiogton,  and  for- 
merly of  Wolverhampton;  and  the  ouilder  is  Mr,  Youngs  of 
Bur^em.  Mr,  R  Hales,  Surveyor  ttj  the  Local  Board  of  Healthy 
as  town  surveyor,  is  carrying  ont  the  design,  under  the  aivhitetil. 


nu» 

i 


CHISTER  WATERWORKS* 

A  coNTRovEUsY  of  ftome  interest  is  going  on  in  Chester,  rel^v 
to  the  water  supply  of  that  ancient  dty.     The  present 
works,  M^hich  have  been  established  about  twenty-six  year%| 
supplied  the  town  very  inefliciently  for  a  long  time  post,  puni^__, 
the  water,  with  an  old  ricketty  engine,  directly  from  the  rive 
into  the  cisterns  of  the  consymers,  without  filtration,  and  disti 
butlng  even  that  very  partially  on  the  inteimitteut  system 
supply. 

In  the  autumn  of  last  year,  the  Corporation  determined  that  t 
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pqblie  of  CbeoUr  abould  no  Icmger  be  subjected  to  tbe  sanit^iy 
evil  of  an  impure  imd  iiiefRcieat  water  supply,  aod  tbey  gave 
nMiofe  of  tbeir  Intention  to  go  to  Parliament  for  a  new  bill  to 
siippiy  tbe  town  with  pure  filtered  water,  and  on  the  sjatem  of 
ooii0taiit  supply  under  high  preasure* 

Aocciniinglj,  Momm  EammeU  and  Lester  were  inBtritcted  to 
lay  down  a  scheme  of  water  supply  for  the  town,  and  they  pro- 
|Mi0ed  taking  it  from  the  neighboiirho<-Ki  of  Deiamere  Forest 
(which  district  Mr.  Bateumu,  in  a  letter  to  Lord  i:^hafbesbury, 
stated  was  capable  of  snppiying  even  Liverpool),  The  eaUmattti 
eoflt  of  this  acheme  wa«  ai,0<HK 

The  Waterworks  Company,  finding  tbe  Corporation  were 
determined  to  proceed  with  their  bill,  came  forward  and  ple^lge^l 
tb«Einselve^  to  the  Utwu,  at  a  public  meeting,  that  they  woidd  so 
izaproire  and  extend  tlieir  works  that  there  should  be  a  oonatant 
supply  of  water  under  high-pressure,  ample  in  quantity,  and  that 
it  abould  be  properly  fiit/ered;  whi*'h  ple*lge  the  Corporation  was 
diflpooed  to  receive,  and  the  Wuterwi'orks  Company  instructed 
Mr.  Batetnan  to  prepare  snoh  a  plan  of  water  supply  that  would 
CKOj  out  tbe  suggestioiisof  the  Uompany  and  the  general  wishes 
of  the  town. 

The  pr«>fK)eed  plans  of  Mr.  Bateman  are  aa  follows: — There  are 
to  be  three  pumping-engines,  two  at  the  side  of  the  River  Dee, 
aad  one  under  the  fiei'viee  tank,  which  is  about  3rX>  yanls  from 
the  river.  There  is  to  be  one  subsiding  reservoir  to  hold  400,OOU 
^Uona,  intr»  which  the  water  will  be  pumped  from  the  river; 
mm  thence  it  is  to  be  [»aft^»efi  through  til  tern,  of  which  there  are 
to  be  three,  of  the  following  dimensions:  two  (>3  feet  hv  SO  ft.  8  in>, 
and  one  44)  feet  by  5*.>  ft.  8  in.,  ai-ea  8576  feet,  whicn  are  stated 
to  be  ciipable  of  liltenng  and  purifying  96t>/«X)  gidloas  daily » 

From  the  filter  it  will  flow  into  a  pure-water  tank  of  400,000 
galloiis  capacity,  and  from  thence  the  water  is  to  be  pumi>e(l  into 
an  elevated  ser\^iee-tank  f  »n  n  tower  60  feet  high  above  the  ground. 
Thje  tank  is  to  be  70  feet  diameter  and  14  feet  deep  through 
the  centre  of  the  tank;  the  engine-chimney  will  be  carried  158 
feet  above  the  surface  of  the  ground. 

These  several  works  are  siiadowed  forth  in  the  report  of  Mr. 
Bateman,  which  we  have  annexed;  but  it  appears  that  the  Cor- 
poraliiim  and  the  Company  are  at  iaeue  (see  Borough  Engineer's 
report,  also  annexed)  as  t^j  whether  the  plans  jn-^'poeed  will  atford 
a  constant  supply  under  high  pressure,  in  the  faU  aeceptuiion  qf 
that  term;  and  whether,  from  the  very  impure  character  of  the 
Dee  water  after  heavy  rains,  it  will  be  pure  at  all  times,  and  fit 
for  human  ix>nsumption; — whether  the  mains  of  the  Company, 
which  hi'ive  been  laid  down  now  some  twenty-six  yean,  very  dose 
to  the  suriace  of  the  streets,  very  much  broken  and  patched, 
some  of  which  are  wood  and  lead,  are  suitable  fer  a  high-pressui^e 
supply; — and  also,  whether  the  fire-pluga,  which  are  up*>n  the  old 
spigot-and-faucet  principle,  should  be  ret^kined  (the  liability  of 
tue  repairs  of  which  the  Water  Compsuiy  repudiate !),  while  the 
wants  of  the  town  den  tan  d  hydrants  of  an  improved  construction. 
It  is  also  argued  that  the  quftntity  of  pure  water  these  works 
ana  capable  of  au]>ph'ing  is  insufficient,  there  being  only  one  store 
reservoir,  cjipHble  of  holding  only  4<X),(XX)  gallons  for  3l\tKX> 
inhabitant!) — two-thirds  of  a  lU/s  supply!  Surely  the  gentle- 
man who  is  to  give  so  copious  a  supply  Uy  Manchester  (4»5,0<,KJ,(X)0 
million  gallons  for  310,213  inhabitants,  with  rueervoirs  amountr 
ing  to  344^v,  Oa.  3.9 1%  and  capable  of  holiling  607,906,831  cubic 
feet),  will  not,  in  these  days  of  sanitary  reform,  deal  out  on  the 
other  hand  such  a  stinted  tnea^ure  of  water  supply  for  an 
increasing  popuhition  like  Chester-  We  now  give  the  reports  as 
they  have  reachdl  us,  without  further  aimuieut,  and  express  a 
hope,  which  is  genendly  fett  throughout  the  country,  that  in 
devising  schemes  tor  the  future  water  supply  of  towns,  that 
supply  may  be  copious  and  cheap,  so  thai  tlie  humblest  cottager 
may  realise  the  fall  benefit  of  an  ample  quantity,  at  a  low  rate,  of 
that  necessary  of  Ufa 

[Copy.] 

TO  THB  CBAfESAIf    iHD   I^IlUKTOaS  Of  T9t  CSSrfSl   WATlftWOHlU. 

Yqv  viali  me  lo  itoto  Ibe  Tviooii  ^ftepi  whicb  imm  boeu  taJiua  for  Um  pnrpoie  of 
imprrMag  Uw  mm^  of  valor  N»  the  dtf . 

IB  tte  tprinif  «f  194i  I  lud  flr*  tbe  lioiioiir  of  receiving  tout  uutnitiliocu  to  Utotte 
sBpplj  of  ir»t«r  mi()  cowriilntslfatt,  sod  to  ulvLie  joa  m  to  t^  li«ft  co^itiM  la  be 
parBQMi,  nitli  A  view  to  it*  proper  aad  nerttei  flHnitian. 

Aftv  exuDiniikg  rnrioiu  iHOAtiMM  CJoeoIj  ftdjabkijut  or  oontijiiifMij  to  yonr  | 


eritabUaboiMit^  on  wliidi  Uler*  sUflitbe  ooii*[rucied,  muI  th&t  tlurn>  exict^'d  oooildentble 
difflcultir  in  ubCAiniAg  a  iuitftble  mte.  I  reconunf  uded  you  to  wik  iuto  tH«  red  waditofie 
rode,  irfaieh  (btmu  tlw  bed  of  tbn  Rirer  Ik«,  tci  u  tnflldeiit  disptb  bf  tbe  «id*  af  tbe 
liver  lo  eoeb^  jmn  to  paie  under  It,  u  tumr  to  tbe  hottom  of  tbe  liter  m  ooiqM  be  doa* 
«itb  ttfetr,  Ln  tbe  hope  ibat  tbe  wmXet  of  tbe  rivdr  would  peae  throogb  the  rodt  bito 
^ymnaeif  in  a  perfectly  filtered  etate,  and  in  e  nAcskat  quantity  to  meet  tbe  d«iiiud« 


The  betft  «ititatinn  fur  fUttfi  ippeart  to  bi  on  tbe  oppniilse  ild«  of  tbt  rtviir:  and  tt 
WM  a  iwxmneiadatiett  tn  Cbvoar  «  tbe  MboBe  of  tanneUbig  pim>ueed,  that  iboald  aro 
be  4lMppolbtied  is  ebbiinuif  a  ioppij  of  Altered  hH  water  bf  percotafUon  flraui  tbe  tlrer. 
tbe  tBBBel  uniold  aflord  a  outnaaaalcatUnt  lijr  toeami  of  wbkb  the  water  of  the  rlTer^  after 
baring  been  artilicfaUy  filtered  on  tbeemmdlo  ode,  owild  be  eoodiiriled  to  tbe  paniM 
oftbeaanpanr,  aodlbraBdtroBilbeiMBlatotbetownfDriaM.  la  aeee of  aleee«^  it  wm 
Intooded  to  tuanel  or  chanber  ttader  tbe  bed  of  tbe  rirer  io  aodi  extent  ea  milght  bn 
foimd  oeoeinrT  (or  obtalbing  tbe  redolsite  eiipnly.  Tbe  irater  of  tbe  Biver  Dee  via 
aoaljied,  and  wae  Ibiuid  to  be  exeeedbtgty  good  aad  rerj  eofl*  The  oalj  ^b^ieeVkm  ta 
ite  me  wtcbeal  lUtraticBi  beiag  tbe  eecn^mal  lorMdneM  caveed  hf  bearr  imbM  and 
finiMU.  Tbe  water  leaoing  in  upriiue  frxnn  tbe  red  stonw,  and  fbiud  In  we  tottme  oT 
ti&king  the  thait  aOttdtnl  to,  waj  br&bt  md  beaatKfbl  to  kmk  at,  and  pleaHot  to  driiili: 
but  fn^  hard,  nnd  rnnftrqnmUr  wuflt  for  geanral  domeetic  nee.  Thu  in  tbe  cuiuiaou 
chai .         ■.'.;.  r     .   ho  new  red  eiaileteue  fonu&tiotu 

T  I  rl  were  oonmeiioed  in  thip  cmiT»  of  the  mtramer  or 
aoti  1  ^iver  a  ooaiSderable  period.  Thdjr  *«re,  howerwr,  exm- 
^<wn  [  jiti  v-r  of  ii.'^MMl  water,  aud  after  tfotne  tune  K  wee  deemed  advleable  to 
abajr  tlie  Ciuwel  had  lx>cu  driYvn  to  tbe  oppocite  bonk  of  tbe  rlrer,  and 
tua^t  n  'intered  into  fur  the  pundiaie  of  tbe  iwiaittiBe  buid  Ibr  tbe  oonetniolfaii 
of  fUtiir^  1  tUH  bud  inu  Mmppoitd  to  mt  tf§m  pmfvtMMd  now  twelve  numtbe  a^o;  and 
I  thf^n  rec«l7ed  in<itnictlaBt  lor  tariig  out  fbe  neoe^try  works,  not  oal/  for  tbe  perfoct 
nitration  of  tbe  water,  bat  for  ewa  oHmt  tuprareneMi  in  the  «npp!j  m  it  mlgbt  be 
t..  I*!*  ifaf  fdMlBf  ittB  ^ggtl  *'  ^^^  eJBdeut  a« 

jii»HM|BqHlpBflHh»T  liOaciltieswlucb 

tpjee m  tbe  (MmBBmo^lKUBtjmmm^^nv^  ^** of  drawiug4 

w«i^  lififued,  for  the  porp&e  of  meeyi^  tSe  wlibea  of  Ibe  o  wner  ^  m  r  t  he  buML  Notbb^, 
bowvmr.  wai  ■atiefofTtory,  aud,  after  moob  annoyaaee  and  didpy » it  wa*  fcnind  t 
■        '         to  lorn  el 


to  give  np  aH^tbotubtfl  i^  purcbaelag  that  Lsnd',  and  to  loA'ebe where;  allbougb  tbe 
eitt^btbluiuiat  af  §mpt  l»|ay  otbariltvatloD  vimld  b«  attSkded  with  incrcaM^  ctm 


ploite  of  land  lAre  eBggmtfd  and  oiTiirnd 
Ikie  boas  pttrAaied. 


juvri  inftoBTTgoleaoel  „ 

fur  eale.    A  AiltatiR^Dnraflnini  9il«lll  Ikie  boas  pttrAaied.  and  I  tiare  iMmrty 

Cumptvtiyi  the  oeoeMAry  d^iffiis  for  ^.u-ii,  [us  oat  the  objecU  in  riew. 

The  arraMemcoie  pnipcMiHl   J    •Wu     i  itlj  tu^tbiiu.     Tbe  grriQivd  which  hae  beeu 

purrhaiVd  aJjoiiiA  th<^  Cht>«t»'r  iiu.<\  i  .u- n<  Cunal,  and  i*  lima  tbo  eatne  IWftl  a»  tbf 

caiml,  beiag  About  e&  fuut  nbitW'  Uu^  rivrr.   Ou  thLi  Kn^ubd  it  i»  propoeed  t4k  COBRtriu^l*- 

Itfi.  A  re#Hr\'oir  to  n>ceiw  thu  wAter,  wtiirh  wUl  he  poniptd  intu  it  difMl  tttttu  tbe 
rirer. 

2ii  I  cnDiiTii  of  water  |wr  dajf  of 

whir  jird  b  bring  c'  ' 

s\'  ii  water;  aud 

41  I  nf  tftej 

hiii'l  r  Till  be  ] 

whii  '  s&ure  i 

wftt.  [_■!  the  city; 

It  to  Lay  down  new  i 

t*Jtl! 

T\  uL'i  'JiL^  Vf'jikA  Qmy  be  oomplefied  In  i 

etix  •  [irotiably,  if  great  eiertion  bt  made.  In  a 

Boui    '  I,  the  city  will  bo  •uppUlmI  latm  pedbct  a 

luanucr  ^i  pi  tsuiible,  uud  v^  iik  water  uf  luust  ei(--eUeiit  qualltf , 

N.l.  Tbe  ooita  U  tbeie  worka  ««  eetbnated  at  12,0001.  \  '     U. 


Ebe  gronBd,  eapablo  of 
be  pumped,  and  Ihni 
:  mllRdaat  to  aUow  tbe 


[OopM 
WATia  iXTrriT  oohxittki. 

Thi»  frillowiuy:  rpii-.jrt  was  r\>M\: — 

T^>  .  .M7l9idbefol«lka 

pn.>p  ^i«  Waterwofks 


iiurvr 


bf  ibeworkii 
liportof  tbu 


vt  eabioitted  to  ma  ara  fortber  detailed  nlua  of 
<4er  Weterworke;  bat  th«ee,  in  mj  opbwu,  wUl 
<  rr  itiformatioa  that  yon  may  pmnowioe  an 
{nitti  of  tbe  worha.    Wbat  your  ftwamifctee 
r.htf  w)iiAt^  woTiOf  ebowizig  wbere  and  bow 
.LDd  power  or  tbe  machinery 
iH  Nyrtem  of  pariflcatiou  and 
buting  tbe  water,  whether  for 


tbe  profpoeed  Impr 

not  Hupijiy  your  <^ 

opinion  upon  tbt' r< 

reqoire  are  fall  «>i 

the  «apply  of  »at< 

init«ndm  tobe  a-< 

mode  of  supply;  j^i 

domestic  umf  or  for  oHlus  puxptHi^, 

"Thia  til  neoenary  prelunitiary  iuftmuatloQ  thi»t  mtut,  I  presume, 
the  Wnburworte  ConipiUiy  prtfrLoui  to  the  cucamuuoeimetit  of  wurku  ti 
sav,  12,  DUO/. 

''  Id  tb#)  ah4Fiii«  nf  that  infomiatioa,  I  may  obwrre.  on  the  information  I  pa«M«i,  it 
is  well  known  that  ih&  pretent  aootco  of  ^npphr  of  water  to  the  dty  le  wry  impiuv, 
Ymm  immediati'iy  below  tbe  poLat  whore  tbe  drainage  of  tbe  «a«tem  put  of  tlie  lows 
die^argee  it^df  into  the  River  The.  Simdy  it  h  intended  to  ramedy  thk  evil  by  taking 
tbe  water  at  a  higher  and  purer  eonree. 

**  Atfain,  it  le  etaled  that  ibe  Oompia/  Inftobd  to  g^im  a  eonttui  m^  of  water 

Jw  cue,  It  ie  mrffaiery  that  tbe  pumping  engbi*  nboutd 

'     '      *  *  t and mUie^tal  ricldp 


be  in  poawMlcat  «f 
that  are  to  ooet,  tbey 


undfj  hij^b  prowure ;  if  ttiai  ie  Uie 


bv  ill  dupUcate  at  both  pumping  Htatlone»  vit.,  by  tbe  river  tide  and  in  tbe  Spital  Flcldp 
a#  i»  utu&i  bi  9U  wodern  wat^n^orln ;  Inetead  of  that,  I  nf»danUad  they  Ultend  erwcTlng 
ocay  two  new  englnea,  eo  they  will  have  two  at  the  river  nidm  and  one  in  tbeSpital  FlelC 
In  CAM  of  aoddestt  to  tbe  engine  In  tbe  Spiiai  Field,  tbe  copply  of  wntor  oinet  eeean 
(with  tUti  exc«ptioQ  of  ibe  uqbII  (|«aotlty  in  tbe  service  tank;  nntil  tbat  aooldiint  la 
repaired, 

'*  1  think,  alea,  tbe  eotwiding  reierToir  too  email  for  a  pupulation  IUdb  Gboeter ;  Ua 
oantenle,  a<!oerd]Qg  to  tbe  plaai»  are  to  be  400^000  gaBunii.  or  loee  than  oo^  d«y*H  nrpply . 
(Cbedfcer  reaftlree  600.000  galfone,  aeoenUng  te  Ibe  «Mal  cakitlatiaiu  on  tbe  number  of 
tbo  popiUatfon,  u  a  daily  eapi^lyj  m  that  for  Iba  eappty  i*i  be  oontiQuoafl  the  walar 
moat  DC  pumped  daily,  wtniterer  may  bo  the  etate  of  ibe  river;  and  this  I  think 
objoctiuiiaUt?,  jm  It  is  wtil  known  tbal  tbe  river  water  alter  beavy  nine  if»  filtby  and 
diMJoioured  for  dayii  t^^utber,  ami  which  no  prooew  of  r^iiUiil.iint  nr  iiitrHtloti  wlH 
pufify  under  two  or  tbree  dare.    Tbli,  J  understand,  is  t  .  od  %t  the 

Eaton  Waterworke  (where  Mr.  ftimpeoQ  wne  the  euAiiieer  iiurtaaoee 

there  abimM  be  two  ttumge  reeertowe,  whldiflbouldcontai:^  .    -  _    ,   ougilkinii, 

in  eacn  reeervolr;  eo  thai  while  oue  wm  *u|i|4>4Jug  tb«  town,  tbo 


water  in  tbe  olber  loLiht  be  «ub«tidiiis  and  dcpoaitLDg  itd  mtidily  Mmlizuent  aflcr  tbe 
ravrvoir  wsa  fflled  t  r.^^^^m..  ft  i^  uU>  tnf. oufwi  t..  r,^Hv  and  amend  the  dUMatl^ 
pipee  in  Ibe  tew  <)tale.  aa  wbU  ae  intiwlaoe 

impnffed  bydrarn  ^wbich  bittair  an  upoa  tba 

worat  p««ibk  priur*^,*     »■-•-""   *    —-   .,  ;.-^-^...  lUo  hydraulic  h"= 


poei?d  lUgb  preBmre  eoppii}  ot  water,  and  to  atlMnpi  to  intfodnee  tli 
sqppiy  uutil  Upom  drfoct*  are  remedied,  appoftn  to  me  to  be  a  very 


not  an  impueeibiii^. 
**  The  Water  Supply  Commiltee/' 


,  (f 


B.  fUrue,  CLK„  A.I.CA 


**  JI#«^N(I— That  tbe  dmwi^ga  which  bava  been  wbmitted  to  tbe  ogoanltlBB  da  not 
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ftOoffd  raiBcieat  infoniiAtiaQ  U»  oikfeble  the  cammittee  to  uodenilAud  tbo  (•xact  utitre 
ftii4  oxt«sit  «f  tiie  irarfcs  biUaided  to  be  cooKtritoted,  but  fhim  ih»  detalLi  which  lukve 
botoi  tupijlied.  It  iJ  oTidi^Qt  iluit  they  will  be  incapable  of  tasuiiiig  fttcfa  «  oaaKuiuouii 
nipptf  of  pun  v«A<ir  u  Ui«  mty  rwiuirw^  «Ad  m  wm  iirotniaed  whan  th«  giunuitee  of 
the  compaiQj  wia  ^ven  to  tbo  oouncil  la  t)ec«iabvr  k«t. 

**TbAt  the  pUai  are  not  oulj  imperfect,  bat  tbo  Company  has  not  aflbrded  nny 
iBlonnaliiiHi  aa  l«  the  pacuaiary  nusftoa  at  tbuir  (xuzmuuid  tar  uanyins  them  into  eflbcA. 

**'thBl  the  raqnJFoa  cxtaiuioii  of  the  maim  to  variuua  parta  of  the  dty  ajid  anbiirba  la 
not  ctot«d;  and  that  no  aUoAioii  li  made  to  the  piioea  which  it  U  iatfiudad  to  ckai^  the 
publk.  bai  that  the  ouiiuiiitt«e  infer  ttom  oartshi  pubUahod  uotioea  of  the  Compauf  that 
a  ounflderable  increaae  la  the  ratea  ia  oonteanpLaled;  that  the  proMut  obJ«<^ioiuib]iB 
aooree  thxa  wfaenoo  the  anpplr  ia  takaa  appean  to  be  ntatiiied,  and  that  the  delay 
which  iuk%  taJcea  place  la  praoeedia^  to  iual  the  pladgoa  giren  ia  Iha  oirailoU  and  the 
pahlio  LmI  y«ar  U  unreaaooahle  and  cenaiixable, 

<*'t]ieooffiuuitte«,  therefore^  in  diadiarge  of  the  duty  intnutod  to  thmzL  caimot 
jwcQDiDieDd  the  oonndl  to  ^Ive  tbeJr  aauctioD  to  thn  plana  which  hare  been  smnnittod^ 
their  fUMwtiflfiiintinn  that  at  a  tim«  wheai  the  commlttea  wia  led  to  expect 
aupply  of  water,  nothing  eflb^aal  baa  beea  done  to  rem«d7  the  preaettt 
ftate  of  the  worka. 


SUPPLY  OF  WATER  TO  THE  METROFOLia 

An  Ahitmei  Mttmm  af  ike  average  mmber  of  tfoUom  0/  wU^r  supplied 
daiiy  bu  Mek  of  tiU  wveraJ  M^moUtamr  Water  Comptimk^,  durtrif; 
the  PwdM  montAg  enddng  tk€  aiaf  da^  «/  Ihtember  1853^  and  iUtting 
whtiher  ih&  9Uppiy  mn  be  vty^ttoitd,  or  in  in  cottrM  of  btimg  imemaB$d/ 
mmd  m  statemeni  of  ths  nunnhtr  0/  hou»fj(,  nu»nufiictorii§f  as^  jmhUi 
ettoMishmenti  «upj»(te<2  unth  «j«lfr  by  each  Company,— [By  order  of  the 
House  of  Commoiu^  June  tj  1854.J 

New  Mrer, 
The  a.7enge  number  of  gollona  of  water  supplied  duir  by  the  New 
Elver  Gompany  m  the  year  1853  was  17|537«396f  and  t&ia  quantity  i» 
capable  of  being  incrc&aeit  to  29,000,000. 

Tlie  bousee,  mannfactoriea,  and  public  eitabliidunenta  were  aa  under: 
vk.  Housea,  90,510;  Manu&ctories,  223;  Public  Eatablishaientii^  191; 
Total,  90,924, 

Fbedbbick  Inous^ 
June  U,  l$5L  Ot^rh 


Ett§t  L(md(m  WcUtncorki , 

"Rie  average  quantity  of  water  supplied  daily  by  the  companVt  during 
twelve  months  ending  31at  Deoember  1853,  waa  11,990,989  pJlona. 

The  number  of  dweUing-liouMe  tupplied  by  the  company  during  1853 
waa  63,142. 

The  number  of  manufikctDries  and  public  GstabliDhmenta  supplied  by  the 
company  during  1J?53  waa  463. 

Thii  iuppty,  wMch  in  capable  of  increase  to  any  extent  proportioiiAte 
to  the  requiremeniB  of  the  district,  k  in  oourae  of  increane  acoordingly. 

J.  Cbctl, 

June  15«  1834.  Secretarif. 

We^t  Middlesex  Waicrw&rkt, 

The  avenge  quantity  of  water  tuppUed  daily  by  the  Weat  Middkseot 
Walerworka,  for  seven  daya  in  the  week,  during  the  twelve  monthi 
ending  the  31at  December  1S^3,  waa  5,000,606  gaOona. 

An  additional  main,  30  inches  dionmter,  haa  recently  been  laid  from 
thfi  worka  at  Hammersmith  into  London;  which  ia  enlarged  to  a  3t>ineh 
main  from  Bnyiswater  to  the  company's  reservoir  at  Borrow  HiU,  oc^oiu- 
ing  Primroaii  Hill,  Ako  another  powerful  eneine  ia  now  being  erected 
at  their  pumping  eatabliahjuent  at  Hammarsmith;  by  which  means  tiiia 
oompony  will  be  enabled  to  increaae  their  lupply  of  water  by  about 
6,000,000  gallons  per  diem. 

The  number  of  hounea  supplied  by  this  oompany  (exoluaive  of  siableii) 
is  24,376. 

The  number  of  manufactories,  comprising  also  breweries,  dye*houaea, 
tteom-saw  nulls,  &,c.f  ia  28. 

Th»  number  of  pubhc  establiahments,  comprising  hoapttahi,  workbouoee, 
botha  and  waah-houaes,  theatarea,  barracks,  basoora,  botanie  gardens, 
inoiketSj  &0,,  is  23. 

The  above  anumeratkn  of  manulaetodea  and  public  establiahmeuta 
doea  not,  however,  include  several  other  trade  supplies,  such  as  tivery 
stables,  omniboa  eatablkhmanta,  oow-yonis,  nuraery  grounds,  &c.|  or 
charity- schools,  almahouae%  dlapeosaries,  &.c. 

W,  H.  WttlFJlN, 

June  20,  1854.  Seordttry, 

Orand  Jmnciion   Waterworks, 

The  avflngo  quantity  of  water  actually  pumped  daily  for  six  days  En 

wok  wwek,  from  the  Ist  of  January  to  the  Slat  of  December  1853, 

amounted  to  5,968,289  imperial  gaUona,  equivalent  to  a  daily  supply 

delivered  for  eoofa  of  the  365  days  during  the  year,  of  5,115,675  imperial 

goUons. 

The  number  of  housea,  manufactoriea,  and  public  esftablishmenta 
supplied  with  water  to  the  tome  period,  ammintJi  to  16^019.  Upon  the 
completion  of  the  company's  new  works,  they  will  have  the  power  of 
very  largely  iacreosmg  their  supply^  as  the  engines  at  Hampton  and  the 


trunk  main  will  be  capable  of  delivering  above  SO^OOOiOOO 
goUoni  per  diem. 

Since  the  period  to  which  the  above  return  bos  reference,  th« 
of  houses  supplied,  and  the  average  daily  quantity  of  water  dc 
have  considerably  increaaed.     For  the  twelve  months  ending  the  1ft 
April  laati    the  water  delivered   daily  for  seven   days   in   Ui«   we* 
amounted  to  5,518,343  imperial  gallons,  and  the  numtKa"  of  houses,  &• 
BuppHed,  to  16,417. 

E.  O.  Gox. 

June  1854.  Attittant  8ecr€$mff. 

SQuihwark  ajtd  VoMiehall  Wai€r  Companjf, 
Quantity  of  water  supplied  by  the  company,  from  the  Ist  January  1 
to  the  31  St  December  1353. 

OftDoaa 

Total  quantity  pum^Hjd  in  the  year  ..«..,^..., 2,652,573,277 

Being  an  average  per  week  of  ...,.....*...«»i.. .........        61,011,024 

Or  an  average  per  day  (for  six  days  in  the  week)......  8,501,837 

40,048  Houses  supplied,  averaging  per  day,  176  galls.  7,001,837 
634  Consumers,     namely,    railways,    distilleries, 
rood' watering,  iires,  fluahing  sewere,  and 
trades  generally,  averaging  per  day  2306 
gaUona. «..., •  1,500,000 

40,680  tenants,  averaging  per  day  209  gallons    ......  8,501,837 

Tbi  a  supply  can  be  more  than  doubled  if  required ;  the  3  6  -  inch  nu 

the  engine-power  provided    at  Hampton,    will  deliver  at  Battenea 

20,000,000  gallons  m  the  twenty-four  hours. 

J^irss  BossiTCE, 
June  29,  1854,  Seeretorf, 

Lambeth  Wa^erwork*, 

The  average  quantity  of  water  delivered  daily  by  the  Lambeth  Wi 
works  Company,  in  the  twelve  months  ending  3 Ist  December  1853,  w; 
5,603,000  gallons  per  diem. 

The  supply  can  be  increased  from  the  existing  wodu  of  this  oom| 
at  Seething  Weila  to  upw&rtLs  of  10,0<K>,00OgaZlofis  per  diem,  and  by 
erection  of  additional  works  on  lands  aoquired  by  the  ooinpoiiy, 
the  Lambeth  Waterworks  Act,  1848,  the  supply  of  water  may  be 
to  the  utmost  estent  that  con  sver  possibly  be  reciuired. 

The  number  of  houses  at  present  suppliecl  by  the  company  is  25,  MS, 
and  the  monufaotories  and  public  estaUishmcnta  524  in  number. 

W.  S.    PfllFFS, 

Jvd^  20,  1854.  Secreiarg. 

Chehea  Wa*fruwJb. 

The  average  daily  iunply  of  water  by  the  Chelsea  Waterworks 
pany,  during  the  twelve  months  ending  31at  December  1853, 
5,632,000  imperial  gallons. 

The  supply  of  water  can  be  inoreaBed  about  15  per  oent.  from 
present  works,   and  new  works  ore  in  course  of  construction  abo* 
Kingston- on-Thame8»  under  the  Chelsea  Waterworks  Act,  1S52,  wT 
wiU  enable  the  company  to  double  the  quantity,  and  the  supply  may 
still  further  augmented  when  required,  the  oompany  having 
themaelvea  of  laiid  for  the  purpose. 

The  number  of  houses  suppliod  with  water  was  22,725,  and  the  number 
of  manufactories  and  public  establishments  2004. 

Albsbt  Giu^ 

/Wjf  21,  1854.  ^scfvtorf. 

Kent   Watencorke. 

The  total  quantity  of  water  delivered  during  the  twelve  months  onding 
the  31at  day  of  December  1S53,  waa  671,942,164  gailoni. 

The  average  doily  supply  of  six  days  per  week  waa  2,146,780  gallomk, 

The  foregoing  is  the  year's  and  average  daily  supply  delivered  by   ' 
company's  engines  during  1858;  but  in  estimating  the  power  of  au 
of  a  waterworks,  it  shofld  be  token  at  the  highest  day's  demai  * 
the  course  of  last  auimner  this  has  risen  frequently  at  these  works 
4,000,000  gallons,  and  oould  without  any  inconvenience  be  tncvc 
any  quantity  required  by  the  district. 

Thd  number  of  bouaes  in  supply  on  the  81  st  Deosmber  1353 
14,573. 

ThQ  number  of  pubhc  establiahmsnlB  and  manufactories  sappUed  by 
this  company  are  as  follows^ 

The  suppily  and  constant  proiootion  from  fire  of  the 
naval  ami   military  eetabliahmenta  at    Deptford   and  Wool 
Greenwich  HospitoL 

The  public  baths  and  waah-houses. 

Seventeen  manufactories,  bleachers,  gasworka,  railways,  and 
engines. 

Water  was  also  supplied  for  flushing  sewera^  and  rood  and 
watering. 

W.  R.  Mdiibis, 

June  14,  1354,  Engiiuer  fe  the  Compemf, 
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FiMifMiratf    Watrrworkt. 
Duiing  the  j^e&r  1 B5Z,  the  numbor  of  houaen  KQpplkd  bj  the  Hamp* 
Biead  Waterworkft  C<nnp«iy  Wii«  5454. 

The  »Tenfcge  difctly  supply  of  water  waa  607»36S  gallonA;  of  this  quAn* 
lity  About  3000  gaUoHA  a  dny  Were  for  mjumfjM^uriiig  purpoies. 

'  jDurtiig  tl)«  fiix  months,  worn  March  to  O^otober,  an  addition^  quantity^ 
Avenipiiig  45,04>0  gxllons  a  d^y,  wafl  supplied  for  the  purpose  of  wat«ir* 
itigiitroeta  and roa^ij. 

Tli0re  11  tu>  public  establishment  in  the  district  supplied  by  these 
woriu. 

For  the  purpoee  of  incroaaing  and  improving  their  reiKJurcos,  this 
c«tnp»ny  are  boring  through  the  chalk  at  their  works  in  Kentisbtown^ 
IB  tbe  expectation  of  derirtng  an  abundant  supply  of  pure  water  from 
the  gr(»enaand.  The  depth  of  the  boring  ia  now  940  feet  The  work  La 
j  proaeeuted  with  all  poeaihle  speed,  and  the  directom  have  every  reason 
I  to  think  it  will  soom  be  brought  to  a  mooeflefnl  isme.  Meautime 
I  arrangementa  have  been  made  with  the  Xcw  River  and  West  Middleaez 
I  Waterworks,  and  the  maiiw  connecteci,  so  as  to  ftimiah  any  quantity  of 
I  water  which  may  be  required  in  the  district. 
I  Thomas  Bakswill, 

L         Jwu  16,  1854.  Secretary, 

W  ' 

^  FORMING  SHEETS  OR  PLATES  FROM  SLAGS. 

George  Robinsi:>n,  Patentee^  August  27,  1853, 

This  invention  consists  in  the  converroon  of  the  molten  slag 
(fonne<i  in  the  various  proee;3sea  of  manufkcturing,  puddling,  ana 
refining  irt>n  and  other  metals)  into  sheets  or  plab^  by  pouring 
it  upon  an  iron  or  other  table  artificially  heattil,  whereon  it  may, 
by  means  of  rolling  or  presfling,  be  retluced  to  any  requisite 
tnickness,  according  to  the  purpose  for  whit-h  it  is  intended  to  be 
tised.  Tlie  plates  thus  fonned  are  afterwards  annealed  by  being 
allowed  to  cool  OTadimlly  in  any  suitable  furnace;  and  may  be 
employed  for  roonng  and  other  useful  purposed  for  which  they 
may  be  conaidered  applicable* 

The  slags  best  adapted  for  tbe  formation  of  sheets  or  plates  by 
tbe  prooessea  about  to  be  describedi  are  thoae  of  a  motallie 
appeanmoe,  and  whicb  are  more  or  less  crystaHine  in  structure, 
and  contain  iron  or  other  metals  in  various  proportions,  combined 
with  silica  and  other  earthy  substances.  They  are  variously 
termed,  but  may  be  easily  recogniaed  by  the  above  description. 

These  slags  or  refuse  matters  are  to  be  uaad  wbile  in  a  fluid  state; 
that  fluidity  being  derived  either  from  the  heat  of  the  furnace  in 
wbi<-b  they  are  first  formed^  or  from  their  being  afterwarils  re- 
melteii  in  any  convenient  mannen  In  (irder  to  form  from  these 
Infuse  matters  the  sheets  or  plates  requin^l^  the  molten  slag  is 
poured  upon  an  iron  or  otber  iable^  artificial !y  heated,  and  is 
presstHl  or  ro!le*l  out  thereon,  by  suitable  mxbchlnery,  to  any 
requisite  tbtckneas,  after  tbe  manner  used  in  manufaoturing 
plate-glasSf  or  by  any  other  suitable  mechanical  arrangements 
which  witl  readily  suggest  themselves  to  any  intelligent  mechanic 
The  sheets  or  plates  ttus  formed  are  at  once  to  be  transferred  to 
a  suitable  annealing  furnace,  previously  heated,  and  there  allowed 
to  cool  gradoally  for  from  six  to  eight  days^  or  even  less.  When 
cold^  the  sheets  may  be  employed  for  roofing  buildings^  covering 
walls,  and  for  many  other  usefnl  purposes. 

Tbe  sheets  or  plates,  while  in  a  plastic  state,  may  likewise  be 
cut.  perforated,  and  omamont*5il  by  means  of  suitable  elevations 
and  depressions  on  the  rollers  by  which  they  ai^  formed.  For 
instance,  rcmgh  sheets  of  suitable  thickness  having  been  obtained 
cm  the  tfible»  slabs  with  mouldings  or  otber  oroaments  thereon 
may  l>e  produced,  by  causing  dies  or  engra\'ed  or  ornamented 
rollers  to  press  on  tbe  upper  surface  of  the  sheets,  and  pr«xluoe 
atoy  impre*isiou  that  may  be  required.  These  slabs  must  of 
cotii-se  m  annealed  in  the  same  way  aa  the  thin  sheets  above 
mentioned. 

Tbe  patentee  remarks  that  he  is  aware  that  slags  have  here- 
tofore beeo  cast  into  blocks  in  moulds,  and  have  lieen  employed 
for  paving  ainl  aucb  like  purposes;  be  d*ies  not  tbei-efore  intend 
tft  f^im  tbe  application  of  blocks  cai«t  in  moulds,  nor  does  he 
ffitend  to  confine  himself  to  any  pfirticular  mecbauical  contriv- 
Miots  for  forming  the  sheets  or  slabs  as  above  mentioudl;  but  he 
daims — first,  the  formation  of  sheets,  plates,  or  slabs,  of  various 
thicknesses,  from  the  slabs  or  refuse  matters  obtained  during  tbe 
manniaoture  of  metala,  by  rolling  or  otherwise  pressing  the 
molten  slag  on  tables  artificially  heated;  and  secondly,  the  appli> 
cation  of  the  sheets,  plates,  or  slabs  thus  formed  to  roofing  and 
other  useful  ptirposes. 


EDUCATIONAL   EXHIBITION 
Abatmei  of  Lecturer,  Papers,  nnd  DitemikfM,^ 

On  Mf>d4$  atwf  DiagrwM,    By  Thomas  Sopwite,  F.R.S. 

Tus  leoliarar  eonunenoed  by  stating  that  his  preaefiit  object  was  to 
mak  of  models  and  diagrams  as  appucable  to  oittinary  use  In  sabools. 
Of  these,  models  were,  he  oonndervd,  the  more  valoablef  tnaamuoh  as 
they  are  a  repreaeDtation  of  the  solid  form  of  an  object,  and  ean  be 
viewed  in  any  direction,  whereas  a  diammj  enen  in  its  most  plotorial 
form,  only  presents  one  aspect  of  the  object,  and  if  different  portions  of 
the  same  object  are  required  to  be  shown  ibey  are  neoessarily  separated. 
Tbe  portabUH^  and  obeapoess  of  ^agnms  as  oonrpared  with  models, 
rendeis  them  better  adapted  for  ezteasive  use  ia  sdioolSy  and  the  dfs- 
advanta^  of  presenting  cmly  one  face  of  an  object  booomes  a  means  of 
instruction,  inasmuch  as  all  the  practioal  applioations  of  drawing  depend 
on  a  right  appreoiaiton  of  the  laws  under  which  soUd  fitrms  can  be 
represented  on  a  plane  surlkce. 

The  real  use  of  the  model  ia  to  cany  the  mind  from  tbe  actual  ohssr^ 
vation  of  a  small  object  preseoled  to  tbe  eye  to  the  comprebension  of  s 
large  object,  not  presented  to  view;  and  in  doing  this,  the  mhid  is 
QSOCBsarUy  employed  in  a  study  of  relative  dimeoaions,  and  of  eorre^ 
spondiag  fonos.  Excellent  models  of  geometrical  forms,  as  the  cobo, 
i^.f  are  to  be  had  at  a  small  cost,'  but  in  tbe  smallest  village  school, 
unprovided  with  funds  for  tbe  purchase  of  expensivs  models,  much  may 
be  done  at  a  very  small  cost;  as  for  example,  the  construction  cxf  a  cube 
may  be  explained  by  a  piece  oS  pasteboard,  sad  so  of  the  other  simple 
geometrical  figures;  and  the  moae  of  construction  is  indirectly  an  exphb- 
nation  of  geometrical  conditions,  as  for  example,  that  tlie  tetrahedron  is 
bounded  by  i  aur&of» — tbe  cube  by  6,  Ihe  gonignph  may  be  essUy 
made  by  a  country  oarpeittorj  or  even  by  a  skilful  hid,  and  is  well  repre- 
sented Dy  the  ordfinary  scales  or  rules  used  in  France.  It  a^ntls  a 
ready  model  of  various  geometrical  figures. 

In  sstrojimny  it  is  desirable  that  all  sohohus  should  learn  something  of 
the  motions,  and  roagnitadeei  and  distances  of  the  heavenly  homes. 
The  most  rapid  motion  which  can  be  readily  comprehended  hy  boys  is 
about  20  miles  an  hour,  or  one  mile  in  three  minutes.  It  is  about 
double  tbe  quickest  sfieed  they  see  in  road  vehicles,  and  is  a  usual  rate 
on  railways;  but  it  will  be  brought  still  nearer  to  their  comprehensioii 
within  the  walls  of  the  school- room,  by  a  whito  bail  &stoned  to  a  string 
of  about  3  feet  in  length,  and  whirled  round  at  the  rate  of  two  revolu* 
tions,  neariy  40  feet  ia  each  second,  and  by  graduating  the  length  of 
the  string,  and  timing  the  revolutions  to  120  in  each  minuto;  tbe  length 
of  a  mile  may  be  described  by  the  ball  in  3  minutes,  and  if  this  were 
oontiitued  ao  hour  we  should  have  20  miles  of  space  passed  over  by  the 
ball,  When  once  the  minds  of  children  are  directed  to  a  palpable  illus- 
tration of  this  kind,  they  have  obtained  as  it  were  the  seeds  of  know- 
ledge—they  have  a  foundation  on  which  to  rest  all  future  researches  of 
a  like  kind,  and  without  some  such  solid,  distinct,  clear,  and  palpable 
exhibition  of  the  rate  of  motion,  no  de-finite  ideas  will  be  afforded  hj  tbe 
meet  skilful  and  elaborate  study  of  mere  figures  unapplied  to  some  siidi 
datum.  Very  few  perseni  have  elear  coneqitions  about  space  and 
motion.  If  we  ask  a  diild  ^le  mesiLlng  of  a  sentence  which  it  has  read, 
we  probably  find  that  no  sohd  or  distinct  ideas  of  the  meaning  of  the 
sentence  have  been  formed,  and  so  it  is  with  diUdren  of  a  larp^r  growth. 
With  men,  and  even  with  able  and  acooiDplished  men^  propositions 
involving  large  conditions  of  space  and  motion  nr^  read  by  them,  and 
stated  by  Ibcws  as  truths,  without  even  attempting  to  resolve  them  into 
tangible  eonsideratums.  What,  for  example,  is  so  common  as  to  hesr 
it  said  of  ArchimedeB,  that  if  he  had  a  fulcrum  on  which  to  test,  the 
power  of  a  lever  would  enabb  him  to  move  the  world;  and  so  it  is  taken 
for  grante<l  that  by  an  etiormous  lever  the  weight  of  Archimedes,  exerted 
at  the  extretnity  of  its  eDormwua  arm,  would  suffice  to  move  the  world. 
In  theory  this  is  true,  but  how  ftjw  have  an  idea  how  far  it  is  from  all 
practical  value.  If  Archimwles  had  machinery  free  from  friction, 
and  in  perfect  equilibrium,  so  that  his  whole  power  could  be  mado 
available^  it  would  rei^uim  liim,  at  16  hours  a  day,  and  using  his  whole 
power,  more  than  »rt^t%  miUmrni  of  fftttrt  to  move  the  earth  through  the 
one-hundred  miliitinth  part  of  aa  meL 

Mr.  Sop  with  then  prooeeoed  to  explain  varioug  other  kinds  of  models^ 
which  were  capable  of  being  simply  ooTistructed  in  paper  and  audboard 
as  geological  models^modek  of  local  districts— inodeLa  of  school-rooms, 
and  oib^. 

He  referred  to  the  lectures  of  Richard  Dalton,  as  an  example  of  the 
great  utility  of  mmldsh  illsstmting  meohaoio^,  hydraulics,  hydrostaiit^, 
optics,  astronomy;  and  spoke  at  several  otber  mechanical  models.  He 
considared  that  coUectioas  of  models  should  be  ma^le  in  every  large  town, 
and  that  government  should  offer  premiums  for  their  production. 

Under  the  bea<l  of  diagrams,  the  lecturer  spoke  as  te — 1,  tlio  pritioi- 
plea  of  construction;  2,  the  objects  capable  of  illustration;  3,  the  mato- 
riali  to  be  employed;  and  i,  the  special  a<lvatitages  they  afford  in 
prt>iuoting  education.  A  diagram  being  the  rtprosentation  of  one  or 
more  objeots  on  a  plane  surface,  due  ro^^ard  must  be  paid  to  the  exhibi- 

*  From  the  '  Joarosl  of  tke  Sodek^-of  Art*.'  ' 
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tion  of  it  in  such  &  form  aa  to  oonver  a  dear  idea  to  the  mind.  An 
uiunstructdd  pervon,  wfao^  for  the  fiivt  time,  Attempta  to  make  a  diagram 
of  a  cjliBdeTj  is  dlspoood  to  m&ke  &  circle  for  the  top^  oiid  then  c!4:>iitinue 
line«  to  represent  the  length  of  the  oylitider.  Again,  an  inexperienoed 
dtvogbtamaii,  wishing  to  represent  the  iihiift  of  a  minep  with  two  roads 
at  the  top,  one  running  direct  north  and  the  other  eaiitj  and  with  two 
drifts,  or  galleriee  at  the  bottom,  one  going  south  and  the  other  west, 
would  in  the  first  instance,  represent  the  roads  the  same  as  on  an 
onlinory  ground  plan,  with  the  top  of  the  pit  (or  hollow  cylindex)  at  the 
point  of  intersection.  He  would  proceed  to  lay  down  the  shaft  in  a 
perpendicular  line,  and  the  south  and  west  drifts  in  their  relative 
position  to  the  north  and  east  roads.  The  fallacy  of  this  figure  must  be 
Hpparetit  to  every  person.  We  perceive,  then,  that  every  diagrmn  must 
be  designed  in  a  certain  relation  to  the  truth,  in  order  to  convey  oorrect 
ideas  to  others.  The  methods  of  effecting  this  are, — first,  by  a  ground 
plan;  seoondij,  by  a  sectional  plan;  thirdly^  by  an  isometrio  projection; 
and,  fourthly,  by  a  parallel  projection.  If  the  object  to  he  designed  or 
explained  only  has  relation  to  one  uniform  plane  surface,  then  tJie  first 
of  these  modes  is  all  that  is  required;  but  in  every  solid  object  the 
representation  must  depend  on  one  or  other  of  these  methods  of  pro- 
jeciioo,  unless  perspective  delineation  is  neoessary.  Diagrams  require  a 
doee  adherence  to  geometrical  aoouraoy,  and,  for  the  most  part,  are 
capable  of  being  dSineated  by  projection  by  parallel  rays*  The  first 
ma  ieoond  of  tbieae  mod^  are  especially  meant  to  represent  one  surface 
on^r.  When  solid  forms  are  to  he  delineated,  we  may  have  recourse  to 
the  third  method,  which  is  hest  explained  by  reference  to  a  cube,  with  a 
house  and  tower  upon  it.  The  fourth  plan  is  based  on  the  theory  of 
shadows,  by  which  a  principle  is  afforded  for  a  mode  of  dehnoation  of 
gresit  practiciJ  value. 

Of  the  ohjocta  capable  of  illustration,  Mr.  Sop  with  first  adverted  to 
number,  wluch  might  be  represented  by  a  space  of  length,  and  its 
relation  to  other  numbers  by  lines  of  comparative  len^h;  thu«  we  had 
a  method  of  teaching  addition,  subtraction,  multipIicatiDn^  and  division, 
which  ought  to  be  in  use  in  every  school.  The  next  general  apphcatlon 
of  diagrams  is  to  represent  space,  In  relation  to  area,  for  as  to  mere 
extension,  that  is  otdy  the  repetition  of  number.  In  areas  we  have  to 
deal  with  a  different  mode  of  progression,  and  the  line  3  timeo  the  length 
of  another,  is  the  index  to  an  area,  if  square,  of  9  times.  And  we  may 
proceed,  firom  the  relative  size  of  the  sc3liool-room,  one  square  mile,  one 
nimdred  square  miles,  England,  iSootland,  and  Ireland^  Europe,  and 
finally  the  globe;  and  so  by  a  series  of  well-studied  diagrams,  the  mind 
may  be  carried  from  magnitudes  eaaOy  underatood,  to  thoite  vast 
distanoea  which  can  only  be  oomprebended  by  patient  study;  but  which, 
process  is  equally  required  in  erefy  department  of  art  and  science. 

Thia  subject  is  one  which  is  scaroely  at  all  known  in  hundreds — ^nay, 
in  fWct,  ui  the  great  majority  of  the  humbler  class  of  adiooht.  The  few 
examples  adduced  would  serve  to  show  the  useful  aid  which  they  afford 
to  the  teacher,  the  animation  they  impart  to  otherwise  dry  and  unin- 
t^a-esting  lessons,  the  awakening  of  new  ideas  in  the  mind,  and  the 
formatioD  of  correct  habita  of  thought.  All  these  show  forth  the  value 
of  auch  means  of  illustration  in  the  school,  hut  here  their  value  only 
licgins,  for  tliey  establish  in  the  eye  of  the  youthful  student  an  exact 
habit  of  oheervation;  which  will  be  of  the  greatest  use  in  every  stage  of 
life^  whether  it  be  in  the  recreations  of  travel,  in  the  pursuit  of  scwaoOf 
in  the  foUowing  industrial  occupation  of  suiy  kind,  however  humble^ 
scaiody  a  day  can  pais  without  sJTording  some  opportunity  of  applying 
the  kind  of  knowledge  which  has  been  imparted;  in  every  department, 
from  the  oomplicaied  details  of  finance,  or  other  difficult  sttktistical  con- 
ditions, which  daim  the  mind  of  the  statesman,  down  to  the  humblest 
artiian,  well- constructed  diagrams  may  be  made  ^le  means  of  presenting, 
aa  in  were  in  one  field  of  view,  combinations  and  relations  of  numbers, 
value,  or  space,  in  relation  to  time,  or  other  conditions,  in  a  way  which 
cannot  be  done  by  means  of  figures  or  descriptions. 

0»  T&Mching  CryHalloffraphy.     ByRBV,  Waltbb  Mitchkll,  M>A. 

Tai  lecturer  commenced  by  stating  that  few  geometrical  forms  had 
been  greater  favourites  with  the  ancient  geometers,  than  those  regular 
solids  known  by  tlie  name  of  the  Pbtonic  bodies.  It  had  been  stated 
that  Plato  and  bia  followers  had  affirmed  tliat  the  greatest  secrets  of 
nature  were  contained  in  them.  ^  far  as  we  are  awrare  of,  they  were  un- 
aoquaintod  with  the  fact  that  three  out  of  the  five  Platonic  solids  are  found 
in  nature,  formed  by  the  action  of  the  molecular  forces  of  matter  with  a 
precision  and  accuracy  de^ng  the  imitation  of  art.  After  the  prophetic 
vision  of  the  acientific  value  of  those  forms  had  slumbered  for  many  ages, 
the  genius  of  Hatiy  gave  the  first  gUmpsea  of  their  practical  apphoation 
to  a  revebition  of  some  of  the  most  recondite  mysteries  of  nature,  A 
natural  crystal  of  chrome  alum,  in  the  fonn  of  a  perfect  octahedron, 
one  of  the  Platonic  bodies,  whose  edges  ware  about  an  inch  in  length, 
v^^ia  exhibited.  The  fact  that  fluor  spar  ooourt  frwjuently  in  perfect 
cubes  was  mentioned,  and  that  tliis  mineral  possesses  the  property  of 
cleaving  or  splitting  readily  in  such  directions  as  to  enable  ui  with  great 
ease  to  cat  out  a  perfect  octahedron  from  the  cube. 

By  means  of  models  it  was  shown  how  a  cube  of  fluor  spar  afforded  a 
dfanoostratlcm  of  the  last  propoaitiou  but  one  of  Euclid's  Elements— the 


Srd  proposition  of  the  15th  Book— "How  to  inscribe  an  i 
given  cube."    The  cube  of  fluor  spar  would  readily  split  in  such  i 
as  to  present  the  form  of  an  octahedron  or  a  tetrahedron,  and  th 
accurate  models  of  three  out  of  the  five  Platonic  bodies,  while  \ 
not  be  broken  so  as  to  preaent  clesji  smooth  siu^aoes  in  any  i 
tions-     Many  other  bodies  in  natujie,  of  which  the  diaJnand 
possessed  the  same  properties  In  this  respect  as  fiuor  spar. 

The  ready  way  in  which  some  minetals  cleave  was  iXba 
breaking  some  portions  of  calcareous  spar,  the  frigments 
presenting  the  edges  and  inclinations  of  a  geometrical  solid  kii| 
the  name  of  the  obtuse  rhomboid,  the  angles  of  which  wers^ 
similar.  White  marble,  re<iuccd  to  the  finest  powder,  presented 
the  microscope  no  rough  fragments,  but  sharp  and  defined  rhoml| 

The  accidental  disc^vtiry  of  the  cleavage  of  calcareous  spar  hf\ 
enabled  him  to  dasdfy  the  most  innumerable  and  exceedingly  4 
forms  of  crystalline  minerals  in  a  system  Temarkable  for  its  n^ 
while  it  affords  what  might  juRtly  be  considered  a  model  of  a  (dasu 
science.  This  presents  an  instance  that  no  one  should  despair  \ 
a  subject  had  presented  almost  insuperable  difficulties  to  the  i 
minds.  Linnaeus,  who  carefully  itudied  the  external  forms  of  Q 
although  BO  successful  in  other  domains  of  nature,  failed  to  dig 
key  to  unravel  the  compUcated  forms  of  the  mineral  ki^gdcm 
same  suhAtanoe  which  revealed,  by  a  happy  accident,  to  Si| 
property  of  cleavage,  had  been  carefully  investigated  by  Newt| 
his  **  Optics'*  he  mentions  this  property,  and  even  gives  the  measq 
of  its  angles,  though  he  failed  to  make  the  application  of  tha  fac^ 
brings  nearly  the  whole  range  of  inorganic  nature  within  the  sp 
geometry.  I 

To  give  an  idea  of  the  nature  of  Haiiy's  hdiours,  it  was  sfaol 
the  Comte  de  Bouruon,  in  his  treatise  on  Carbonate  of  lid 
described  between  six  and  seven  hundred  crystals  of  the  same  suli 
all  differing  from  one  another,  some  of  the  most  complex  presBOil 
or  50  diffrjront  faces.  All  these  were  shown  by  mea«uretnent  to^ 
the  simplest  geometrical  relations  to  the  rhomboid  obtained  by  di 

Mr.  Mitchell  then  demonstrated,  by  a  series  of  models  of  the  * 
system  of  orystallographyi  the  nature  of  these  geometrical  relatiai 
how  bodies,  at  first  sight  apparently  moat  tli&simikr,  possessed  rt 
in  common  with  one  another.  The  proj>erty  that  all  the  simpUl 
of  the  cubical  system  can  be  inscribed  in  the  cube,  and  their  ti 
to  that  body,  as  well  as  the  process  by  which  one  body  may  be  004 
to  pass  into  the  form  of  another,  was  shown  in  a  variety  of  wi| 
numh<a'  of  models,  ? 

A  number  of  instances,  showing  the  value  of 
only  as  a  means  of  mental  discipline  of  the  highest  oriter, 
the  greater  practical  importance  to  the  cht^mist,  the  mine 
medical  man,  and  the  manufacturer,  were  then  mentioned, 
question  was,  could  this  subject  he  taught  so  as  to  bring  it  ^ 
range  of  our  elementary  schools!  The  lecturer  maintained  that  i 
and  practically  demonstrated  how,  bv  a  few  sheets  of  cardb 
few  pieces  of  wire,  amusement  might  not  only  be  afforded  to  cl| 
but  they  might  easily  be  brought  to  apprehend  truths  which  * 
mature  and  practised  intellect  would  have  great  difficulty  In  oompi 
Ing  frxjm  drawings  on  a  plane  surface. 

A  few  circles  of  wire  were  combined  ttigether  in  such  a  mannH 
demonstrate  some  of  the  most  complicated  theorems  of  orystalla| 
The  opportunity  was  taken  of  impressing  on  the  educators  of  yon 
easily  they  might  thus  for  a  few  pence  construct  instrumental  I 
education,  whicli  would  make  many  of  the  most  difficult  protd 
astronomy,  geography,  epherical  trigonometry,  and  solid  gcQ 
clearly  miderstood. 

Having  acquired  a  knoi%  ledge  of  the  nmpler  forms  of  bo^ 
p.i^telxtanl  models  and  wire- work  skeletons,  it  was  shown  hown 
knowledge  of  their  complicated  combinations  might  be  acquij 
coloured  diagrams  and  models,  care  being  taken  that  the  planes' 
same  simple  form  should  be  rtfpretfcnted  of  the  same  colour  throl 
the  representations  of  all  the  combinations. 


buti 
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The  Swansea  DoekM, — ^The  centre,  or  great  point  stone,  j 
entrauce-gatetJ  of  these  important  works  wjis  laid,  with 
formality,  but  without  demoiistration,  on  the  22ntl  ult^  j 
Mayor  of  Swansea,  The  atone,  a  noble  specimeu  from  the 
leitb  quarriea,  Edinburgh^  weighing  7  toDB,  was  pliLoed  { 
filing  of  the  goliiilif  and  having  been  carefully  adiuaied 
fiimJly  set  in  its  appointed  place.  Within  a  recess,  nis  w( 
placed  the  varioua  current  coins  of  the  realm,  which  hal 
expreaAly  obtained  &oni  the  Bank  of  England;  andpl&| 
detailed  statement  of  the  works,  of  its  promotei^,  office:! 
were  likewise  inclosed.  The  contractor,  Mn  Pickerim 
resident  engineer,  Mr.  Neill,  having  iinaUy  proved  the  1« 
be  correct,  the  worthy  Mayor  took  the  mallet,  and  givil 
stone  the  customary  three  knocka^  declared  the  foundatio 
duly  laid. 
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THE  GHEAT  GANGES  CANAL. 

It  is  not  long  since,  when,  in  the  course  of  OEr  commenta 

on  a  pamphlet  on  the  public  works  of  ludiii,  published  by  the 

Indian  Reform  Aflsociatiou,  we  hatl  occasion  to  obsen'e  that  the 

works  executed  by  the  East  Iiitiia  Comi>any  were  not  of  a  char 

racter  to  call  for  mu«h  notice,  from  those  to  whom  the  exti-aor^U- 

nary  feata  of  ©ngineering  akill  daily  exhibited  in  this  c<iuntry, 

were  familiar.     tVe  were  not^  however,  then  aware  that  the  eoni* 

pletion  of  the  great  work  to  which  we  would  now  direct  attention, 

waa  so  near  at  hand.     We  hiid  been  given  to  understand  that  the 

Great  Ganges  Canal,  the  work  to  whtcb  we  allude,  waa  still  in  so 

incomplete  a  state  as  to  require  a  much  longer  period  to  elapse 

than  ha^  yet  taken  place,  ere  it  would  be  in  a  condition  to  be  of 

any  value  to  the  district  it  is  intended  to  benefit.    Advices  from 

India,  bowever,  have  since  informed  us  of  its  having  been  opened 

amid  much  rejoicing  and  ceremony*     It  is  now  three  mouths 

since  the  event  took  place,  and  the  nature  of  the  works  have  now 

been  tested  in  some  degree,  so  that  we  feel  oui'selves  at  liberty  to 

lay  before  our  readers  some  acoi>imt  of  the  work — an  undertaking 

[of  whicb  it  is  flifficult  to  find  a  parallel  either   in  ancient  or 

modem  times,  and  which  in  its  future  eifect  on  India  can  hardly 

be  fairly  ^timated. 

It  is  not  merely  a  canal  for  the  purpo«e  of  navigation  and 

,  commerce,  but  the  cbief  end  f>roposed  in  its  constniction  is  the 

'irrigation  of  a  tract  of  country  whieh  has  for  ceuturiSB  been 

^doomed  to  aridity  and  waate.     No  work  of  the  famous  Sesostris, 

[to  whom  Egypt  waa  indebted  for  itjs  numerous  canala,  can  be 

I  compared  in  iioint  of  extent  to  the  vaatness  of  the  subject  of  our 

L Article,     Even  the  moet  famous  cfinal  of  anti*|uity — that  which 

[itaffied  the  skill  of  Seaostris,  exhausted  the  immense  resources  of 

iDarins,  the  Persian,  and  finally  requii^d  all  the  Greek  t?dent  and 

'  Egyptian  ability  at  the  command  of  PtoJemy  Phil adflp bus  to 

complete, — the  canal  cfinnecting  the  Nile  with  the  Bed  Sea,  was 

but  1000  jitadii,  or  125  English  miles,  in  length;  while  the  one  to 

which  we  advert  has  a  ehaimel,  navigable  throughout,  nearly  ^90 

miles  long,  extending  through  a  country  of  a  nature  quite  as  didi- 

cult,  in  an  engineering  point  of  view,  as  tlie  one  through  which  the 

great  EgyptiJin  work  passed.     All  the  difficulties  presented  by  the 

country/  the  climate,  the  people,  and  miuiy  others  not  ejisy  to 

define  or  enumerate,  have  been,  however,  overc/ime  by  the  energy 

and  skill  of  Lieutenant-Colonel  Cautley  and  the  ensfiueer-officers 

under  his  command.     It  is  no  easy  matter  tf>  fix  the  amount  of 

credit  to  which  they  are  entitled,  and  those  who  are  at  all 

acquainted  with  the  natiu^  of  what  Lieutenant-Colonel  Cautley 

has  done,  will  agree  with   us  in  thinking  that  the  dignity  of 

K,C,B.  Lately  bestowed  upon  him  ia  but  a  v^ry  ina^lequate  reward 

for  liie  services  he  has  pei-formetL     With  a  small  statf  of  military 

engineers,  Colonel  Cautley   had   to   educate   the   w^hole   of  his 

auDordinat^s,  who,  without  exception  we  believe,  were  drawn 

Ihmi  the  rank  ami  file  of  the  Indian  array,  and  such  nativesj,  as 

he  could  find  suited  for  the  employment     With  such  means  and 

such  assistance,  has  been  constnicted  the  Great  Ganges  Canal, 

which  we  will  now  attempt  to  deserilje;  to  do  which  we  shall 

htive  freiiueut  occasion  to  quote  the  pamphlet  which  has  been 

publiahe*!  on  the  subject  by  the  East  Indian  Government 

The  River  Ganges,  rising  among  the  snows  of  tlm  Hitnrdayas, 
leaves  its  mnuntjLin  channel  above  Hurtlwar,  anil  at  tluit  point 
bn*ak^  through  the  Sewalie  Hills  as  a  pure  and  plentiful  stream, 
flowing  over  a  bed  of  great  st^nea,  and  sepai'ating  into  several 
branches,  one  of  which  pa.sat^  Pyree  G!iat,  the  most  sacred  of 
the  bathing-places  of  the  Hindrios,  The  miun  branch  turns  otf  a 
little  U)  the  e^istwani,  and  flowing  past  Khimkhul,  receives  again, 
immediately  below  that  town,  tlie  Fyrec  branch.  It  is  thnmgh 
this  latter  channel,  that  the  supjily  for  the  canal  is  brought  to 
Myapoor,  where  the  regular  exciivation  commences*  At 
Myapoor,  a  very  extensive  and  complete  series  of  works  liave 
been  cousti-ucted  for  regulatiDg  the  admission  of  w^ater  into  the 
canal-bed-  Tliey  consist  of  a  great  dam  of  masour^^,  fjll  feet  in 
length,  across  the  Pjrree  Ghat  orauch  of  the  Ganges,  and  a  regu- 
lating bridge  of  ten  arches,  each  20  feet  wide,  across  the  cliannel 
of  the  canal,  with  gates  and  all  the  necessary  machinery  for  regu- 
lating the  atlmission  of  water,  according  to  the  wants  of  the  culti- 
vat^jre  on  the  Ixinks  of  the  (^nal  The  left  tlank  of  this  bx'idge 
is  connecte<l  with  the  dam  by  a  line  of  w^ill,  which  protects  the 
earthen  Itank  against  the  action  of  the  water,  and  on  the  right 
bank  there  are  long  line«  of  deep  steps,  stretching  from  the 
bridge  to  the  bi-anch,  down  which  natives  may  come,  who  wish  to 
bathe  in  the  sacred  waters.    Between  the  Myapoor  regulatmg 


bridge,  and  the  high  land  on  which  Eoorkee  is  situated,  th© 
moet  formidable  obstticles  have  lM?en  found,  Tliey  consist  prin- 
cipally of  slopes,  to  regulate  which,  four  falls  of  9  feet  in  depth 
have  been  required  between  Hurdwar  and  Hoorkee,  which 
delivers  the  channel  on  the  edge  of  the  valley  df  the  Bohud 
River  at  Mahawur,  27 4  feet  aoove  the  level  of  the  lowest 
part  of  the  valley.     The  continuation  of  the  chajinel  is  then 

§roWd«5d  for  by  an  earthen  aqueduct,  called  the  Solani  Aque- 
uet,  aVxmt  three  miles  in  length,  protected  throughout  with 
masonry  W7dl8,  having  steps  on  their  water-faces  for  the  con- 
venience of  the  natives.  The  Solani  River  is  then  ci^ossed  by 
a  masonry  aqueduct  of  Efteen  arches,  each  having  a  span  of 
50  feet,  giving  a  clear  waterway  of  750  feet  for  the  passage  of  the 
flooiis  ofthe  river,  which  is  one  of  the  great  drains  of  the  Sewalie 
Hills.  On  this  aque<iuct — one  of  the  largest  in  the  world — the 
Indian  Government  have  expended  a  sum  of  nut  less  titan  tliirty 
lacs  of  rupees  (:iW,<KMt/.  sterling).  It  is  founded  on  an  elaborate 
series  of  blocks  of  masom^v,  sunk  30  feet  deep  tielow  tlie  bed  of 
the  stream,  each  of  whicn  meaaures  20  feet  square.  Piles  and 
other  devices  for  resisting  tlie  action  of  the  stream  have  also 
been  used. 

Up  to  Roorkee,  the  head-qnartera  of  the  engineers  and  work- 
pef>p!e  employe*!  in  the  conatruction  of  the  works — ^where  a 
<x>llege  for  their  education  wiw  some  years  «iuce  founded  by  the 
late  Lieutenant-Governor  Thomason — the  canal  has  cxjst  abtmt 
70it^O{K\L  It  thence  proceeds  southwards  in  a  single  line  to 
KancM>n,  a  distance  of  180  miles.  The  slopes  being  re^pilated  hj 
maaonry  where  falls  were  neceiaary,  pouua  each  of  which  a  navi- 
gable channel  with  a  lock  is  carried,  for  the  purpose  of  transit. 
Bridges  fur  cross  communication  are  built  at  intervals  not 
greater  than  three  miles,  and  to  each  bridge  there  is  attached  a 
mimi  irrigating  channel,  whereby  the  water  is  carried  to  the 
adjnining  villages.  The  length  in  a  straight  line,  as  we  said 
before,  from  the  canal-head  to  Nanrxm,  is  IW  miles;  the  breadth 
at  bjtt^tm  140  feet,  diminishing  gradually  aa  it  reaches  Nanoon 
t<t  HO  feet.  Betw-een  Roorkee  and  Nannon,  are  three  gr-eat 
bj-anches,  one  leading  to  Futtehghur,  le;iving  tlie  main  line  at 
fifty  miJej*  from  the  head;  the  aa-HJud  to  Bolundshahr,  leaving  at 
the  1  lOtli  mile;  and  the  third  to  Koel,  leaving  at  the  1 62nd  ndle. 
The  twu  la^t  ultimately  unite,  and  form  one  branch,  used  for 
irrigating  the  great  tli strict  of  Hatraas. 

At  Naaoon,  the  canal  branches  into  two  separate  lines,  directed 
respectively  on  the  Ganges  at  Oawnpore,  and  the  Jumna  l»elow 
Etawah.  The  total  length  of  channel  navigable  throughinit, 
including  the  trunk  and  terminal  lines,  with  tlie  great  bmnches, 
ia  nearly  H90  ml  lee;  along  which  are  distributed  17  dams  or 
escapes,  with  waterways,  varying  from  1-400  feet  to  18  feet;  QOi 
bridges  for  the  pur[>oses  of  reguLition  and  cposs-oommuni cation, 
with  waterways  varying  fr<5m  200  feet  to  20  feet;  2^7  inlets  for 
local  or  minor  drainage;  10  falls  for  relating  the  slopes;  31 
locks  and  navigable  clmnnels  for  navigation;  2^2  heads  tor  irri- 
gation; an  aggregate  length  of  not  less  than  ten  miles  of  steps  for 
bathing,  for  the  use  of  the  natives;  170  buildings  for  the  shelter 
of  the  establishment;  6  workshops  fur  supplying  the  various 
wantj*  of  the  canal  works:  all  which  has  coat  about  70U,0<X)/. 
sterling,  and  has  been  executed  withio  the  last  eight  years.  But 
to  quote  the  words  of  Captain  Baird  Smith:  "I'he  visible 
resulta  are  far  from  being  a  true  measure  of  the  amount  of 
labour  which  ha^*  been  expended.  It  is  the  w*ork  of  the  hand 
in  construction  only,  that  is  seen  on  the  surface  of  the  country; 
to  estimate  the  extent  of  mental  and  manual  labour  of  other 
kinds  that  are  here  required  for  pure  t:^ustructive  purposes,  the 
records  of  the  oHiee  must  be  exiunineil;  and  there  will  be  found 
proofs  of  the  thoughtful  care  and  immense  toil  with  which  every 
part  of  the  great  design  has  been  elalK)rateil  by  those  cfmoemed 
in  working  it  out,  Nur  should  thuae  who  execute  works  of  civil 
engineering  in  countries  overflowing  with  every  resource  that 
mechanical  skill  and  individual  enterprise  can  supply,  overlook 
those  peculiar  ditlicultiea  which  beset  the  engineers  pftth  in 
India,  where  his  resources  are  duefly  in  himscTf^  and  w^here  he 
must  not  only  be  the  designer  of  works,  but  the  head  mason,  the 
lioail  carpenter,  the  head  brick  and  lime  burner;  in  feet,  the  man 
of  all  detail  work  or  of  all  general  design.** 

This  vast  undertaking  being  entirely  the  work  of  government, 
the  resulta,  of  course,  constitute  a  j>i-)rtion  of  the  public  revenue, 
and  are  estimated  to  amount,  on  the  gross  average,  to  the  sum  of 
I45,000if.  per  annum-  The  water-rent,  fn»m  the  cultivatoi^,  who 
will  use  the  canal  for  irrigating  their  lau'ls,  is  estimateil  to  pr»i- 
duce  about  130^000^,  per  annum,  while  the  tninsit  duties  aud 
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ather  items  of  revenue  are  reckoned  at  15,0601,  The  annual 
ehATge  far  nLiintenance  is  estimated  at  40,<XK)/.,  and  whcni  the 
various  eontiugeiit  worka  are  completeil,  the  total  capibil  sunk 
will  be  about  it  miHion  and  a  half,  on  which  the  net  income  will 
Amount  to  1'25,(KX)/.,  just  seven  fier  cent,  on  the  outlay. 

But  it  ia  not  men?ly  aa  a  8tut>endous  work  of  engineerings  oraji 
a  profitable  inveatraent  of  capitfil,  that  the  Ganges  Canal  in  most 
worthy  of  oar  notice,  remarkable  though  it  lie  in  both  reajwcta: 
but  as  a  boon  to  the  countries  through  which  it  pjLssea.  As  an 
inBtance  of  what  may  be  done  in  Intlia  by  the  judicious  expendi- 
,  ture  of  c?ipit/il,  its'  construction  couMtittitefl  one  of  the  moat 
rkable  events  that  have  taken  phioe  during  the  present  a^ 
,.  B  been  the  means  of  brini^ng  into  regular  cultivation  millions 
Pitcres  wldeh  for  ages  have  lain  almost  waste,  and  only  cropped 
in  those  years  when  the  rains  have  been  more  than  nsimlly 
^1....,  1...,* .  :,  1...  .  .,,.,^j^y^^j  iij,,..  .„„.i,,  1    ,-  ,.  1  tv,.  )« I  of  famine, 

:  I  '  ssary  th<  •  v  h  ich  have 

L..:..  i .  -  ...,..,.  ;.^.  ..>ed  the  liaJn. .    ;  regions. 

Although  we  have  before  given  i  '  return  of 

I  Mveuue  from  the  canal,  it  is  irapos.-:   .    .    ^        ._     .  L^a  of  what 

amount  of  increased  land  reveuue  may  be  indirectly  realised  by 

the    government,    by    the    constniction    of    this    grefit    work 

enabling  the  cultivators  to  raise  crops  on  those  lands  which  before 

Lad  lain  waste:  and  not  only   the  increased  revenue,   but  the 

I  increased  produetiim,  a^kling  to  the  wealth  of  the  counti'v,  raises 

I  the  estimate  tt>  a  higher  tigiire  than  we  would  venture  U)  njime. 

The  04  instruction  of  the   Ganges  Canal  is,  in  a  word,  the  rao»t 

piv^fit^\ble  acquisition  that  has  been  made  by  the  Britisli  empire 

einee  the  aaiquest  of  Bengal,  and  affords  a  con\incing  proof  that, 

^  a  field  foip  the  emplo}Tnent  of  capital,  India  is  not  behind  the 

r  rest  of  the  world;  though,  to  judge  hy  recent  transactions  on  the 

[L<:>ndon    Exclumge^   when   Indian   sj>eculation8   have   been    the 

\  iubject  of  traffic,  such  would  not  appear  to  he  the  opinion  of  the 

eommercial  worhl  generally.      Another  word,  and  we  have  done. 

It  was  at  one  time  said^   and  perhaps  truly  then,  that  if  tlte 

English  were  expellee]  from  India,  tney  would  leave  no  traces 

q(  tneir  sojourn  beh'md  them,  but  a  few  gaols  and  empty  bottle*. 

Now,  however,  the  joke  may  pass  harmless.    The  Ganges  Canal 

ia  the  standing  answer  to  the  sarcasm. 


MATERIALS  FOR  PAPER  MAKING  PROCURABLE 
FROM  INDIA. 

Paper,  it  is  well-knowu^  is  in  Europe  made  chiefly  from  linen 
I  or  cotton  rags,  but  tiim  fi\)m  the  refuse  and  sweepings  of  cotUru 
mid  flax  mills,  as  also  of  the  coverings  of  our  cotton  bales  and  of 
worn-out  ropes.  But  pnper  is  also  made  fi-om  the  stems  and 
leaves  of  mnny  gi^aases^  as  troni  rice-straw  and  fnrm  the  bmulx>o 
by  the  Chinese,  and  of  late  from  common  stniw  in  this 
eountry,  and  even  from  wood  shavinga.  The  fibrous  part  of 
many  lily  and  aloe  leaved  plants  have  been  oonverted  into  excel- 
lent paf^»er  in  Indta^  where  the  ^brea  of  tiliaceoiisif  malvaceousi. 
and  leguminous  plants  are  employed  for  the  same  jiurpose.  Ah 
in  the  Himalayas,  one  of  the  lace-bark  tribe  is  similarly  employed, 
and  in  China  one  of  the  mulberry  tribe,  and  the  nettle  in  Holland. 
I  ntention  these  various  sources,  because  plants  belongiBg  to  the 
■am«  families  as  the  above  abound  in  India  and  olher  warm 
(ountHea,  and  are  capable  of  yielding  a  very  abumhiut  and  never- 
fr'  ipply  of  sufficiently  cheap  and  very  excellent  materials 

j  making  of  all  kinds.    Some  may  be  used  without  any 

1  J  r>cess  of  bleaching,  but  all  are  capable  of  having  any 

y  may  poaseaui  deatroyed  by  chemical  means,  as  I  would 
1  xcept  the  jute  canvas  or  gunny  bagging,  because  I  have 

mens  of  jute  of  a  beautifol  silky  wnite^  both  plain  and 

li,..,, urfMJ  into  fabrii»  for  fiimlttire,  &c*,  as  shown  by  the 

late  Colonel  Calvert  at  the  East>Iudia  House.    As  the  Chinese 

make  paper  of  rice^stmw,  and  of  the  young  shoots  of  the  bamboo, 

while  the  Hindoos  make  ropes  of  dififerent  grasses  (swih  as  Sao- 

eh  irnm  munja  and  Sacoharum  sara),  strong  enough   for  their 

1  heels  as  well  asfor  towing-ltnes,  it  is  evident  that  these, 

u  «hly  many  others,  contain  a  sufficiency  of  fibrous  mnte- 

,  rial  tV>r  ]^iaper^making.     The  cultivated  cereals  cannot  well  be 

f  turned  t*!  much  account,  for  their  straw  forms  the  chief  food  for 

^ttle;  but  as  the  country  abounds  with  grass  jungles,  which  ai*e 

I  in  the  autumn  of  every  year  burnt  down  in  order  that  the  young 

bladea  may  spring  up  and  afford  liaaturage  fur  CJittle,  it  is  evident 

fthait  thers  ar9  many  situationa  wuere  a  suihciency  might  be  cut 


down  before  It  has  booomd  perfectly  dried  ufx,  and  conveited  iota., 
W/'-^/fijf  for  paper-makers. 

Of  the  sedges  also  some  are  employed  in  India  for 
ropes,  as  the  Bhabhur  or  Eriophorum  canmibinuM,  for 
rope  bridges  for  err>8sing  some  of  the  hill  torrenta.    The  impyr 
we  know,  was  used  by  the  Egj^^tiaus  for  miUcing  tti  ,  bot 

this  was  by  cutting  the  material  into  thin  slices  ani  i  chcra 

adhere  together  under  jiressure.  But  others  of  the  gtruuik,  as  the 
Cypenis  tegetum,  is  use«l  in  India  for  mat-making,  Aa  thoa^ 
plants  as  well  as  rushes  grow  together  in  large  qnantittofli;  fb 
would  be  quite  possible  in  many  places  to  turn  them  t^j  prodtablt 
aoconnt. 

Many  parts  of  the  work!  abound  In  the  lily  and  aloe>Ieaved 
plants  whieh  have  been  alluded  to  above,  and  of  which  the  leav«a 
ooutain  much  enAily  se[>:irahle  tihrous  materials.  These  belong  Ul 
the  genera  Ag^ive,  Aloe,  Yucca,  Sausevicra,  Bromelia,  and  othof% 
all  of  which  abound  in  white*ctdoure<l  fibres,  applicable  to  TaTiotlS 
useful  puqioses,  and  of  which  the  tow  might  be  used  far  pk|Mf^ 
making,  and  considenible  supplies  obtained.  Paper  oaed  to  btt 
made  from  the  Hauseviera  in  Triehinopoly,  and  some  made  of  tba 
im bleached  Agave  alone*  and  also  mixed  with  old  gunny  bag& 

Among  cultivated  plants  there  is  probably  nothing  so  well 
calculated  to  yield  a  large  supply  of  material  tit  for  tfnilring  psfist 
of  almost  every  quality  as  the  plantjiin  (Mum  pantdutiam%  m 
extensively  cultivated  m  all  tropical  countnes  on  aeoount  of  it* . 
fruity  of  which  the  fibre-yielding  stems  are  applied  to  no  useful  ■ 
purpose.  The  plant,  as  every  one  acqtiainteti  with  tn>jucal 
countries  knows,  is  common  near  the  pooi'est  huts  and  in  the 
largest  gardens,  and  is  ooneidered  to  yield  by  far  the  largest 

Suantity  of  nutritious  matter.  Its  fruit  in  many  places  supply  iuM 
lie  phtce  of  bread,  and  in  composition  and  nutritioms  ifTklim  T 
approaching  most  nearly  to  the  ]K>ta,toe,  may,  if  pivniueeii  in  too  « 
large  a  quantity,  be  preservetl  in  the  same  way  as  tigs,  or  tha 
meal  may  be  separated,  as  it  resembles  rice  most  nefirly  in  couv- 
poaition.  Eiich  i^>ot^etock  throws  up  from  six  to  eight  or  tea  1 
stems,  each  of  which  must  be  yearly  cut  down,  and  will  yielti;| 
from  three  to  four  jiounds  of  the  fibre  fit  for  textile  fobric* 
pope^making,  or  for  the  manufacture  of  paper.  As  the  < 
already  pays  the  expenses  of  the  culture,  this  fibre  eon 
affonl©*!  at  a  cheap  rate,  as  from  the  witure  of  the  plant,  « 
ing  almost  only  of  water  and  fibre,  the  latter  mifrlit  ^«sily  J 
separated.    One  planter  oaltTulates  that  it  could  ^  dC 

9/.  13«,  4d  per  ton.     Some  very  useful  and  tough  k  }M 

have  been  maiie  fi-om  the  plantain,  and  some  of  finer  quality  f 
tlie  i^ame  material  in  Fi-ance. 

All  the  phmts  which  Imve  been  ali^eady  mentioned  are  devoid  1 
of  tme  barkn^  and  are  called  endogenous  in  srtructure.     Simple 
pressure  between  njllers,  and  washing,  would  apj>ear  to  be  sutii-»  | 
eient  for  the  separation  of  the  fibres  of  most  of  them.     But  th«  j 
following  ffunilies  of  fjlantft  are  all  possessed  of  tme  bark,  which 
requires  to  be   stripped   off  usually  after  the  stems  have  been 
steeped  in  wjiter,  befor-e  their  resj*ective  fibres  can  be  separated 
from  the  rest  of  the  vegetable  matter. 

The  fiax  plant  abounds  in  fibre,  but  this  is  too  valuable  to  bt 
oonverted  into  paper.  India,  howevej*,  grows  immense  QUautitiM 
of  the  plant  on  aecount  of  its  seed  (linseed),  which  is  bath  oon* 
aumed  in  the  countiy  and  exported  in  enormous  quantities,  but 
nowhere  is  the  tibi^  turned  to  any  account.  This  is  no  doubt 
owing  to  the  clinmte  not  favouring  the  formatiun  of  soft,  and 
flexible  fibre;  but  the  short  fibi*e  which  is  formed,  and  miiifht  be 
easily  sepanited,  would  be  valuable  for  j^aper- making,  ^ii  '  '  i 
add  to  the  agriculturists'  profits  without  much  atldiuois 

So  some  Vfilvaoeous  plants  are  cultivated  <t  ■    f   oi  m^ir 

&uits,  being  used  as  articles  c»f  diet^  as  the  01  ^cm  e$cur 

kntm)  of  tlie  West  Indies  and  of  the  United  ^v...,  ,  The  Homm  J 
turai  of  India  is  closely  allied  to  it,  and  Is  cultivated  for  the  i 
purposes.  Bt>th  planb*  abound  in  fine  flexible  fibre,  whirL  U  nnt, 
but  nii^ht  be  ei^isUy,  separated,  and  atfonl  a  ctiUHideitib 
especially  if  the  cultivation  waa  extended  in  the  neighb  > 
towns.  Paper  is  made  from  a  species  of  Hibiscus  in  J  ' 
HibUmu  Sabdariffa  is  cultivated  in  India  on  aoonmt  vl 
yielding  calyxes,  Numerous  other  species  of  Hibiscur-, 
and  of  other  genera  of  this  family  abound  in  wai'm 
several  are  cultivateci  in  different  countries;  as  Hibkcus  CatmhrnktM  j 
in  India,  and  Sidu  TiliatfoHa  in  China;  more  might  b«»  hi»,  Th^jf  j 
grow  quickly  and  to  a  large  size,  and  aliound  in  tii  1 

of  a  fine,  soft,  fiexiblo  qiuility,  on  which  account 
cultivateil  with  pi-ofit,  and  the  tow  lie  useful  to  tin 

The  Tiliaoeie  are  likewise  reuuLrluible  Ibr  the  :<  i 
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^am  qOftHt^  of  dbre  which  mfiny  of  them  contain.  Tilia  Etiropea 
produced  the  enormous  qurmtitiea  of  b«wt  exported  from  Ku^Bia. 
Cordmnu  olitoriui  and  Corcharus  Caprndaru^  the  leaves  of  both  of 
wkieh  are  uaed  as  a  vegt&table,  yield  the  large  supply  of  jute 
imported  into  this  country^  as  well  ria  the  gonuy  dotn  and  ba^a 
irted  even  to  America.      Several   sijecie^   of  Orewia  yield 

Ible   fhiit,  on  which  account   they  are  cultivated.       Othein 
iind  in  the  jungk^  and  moat  would  yteld  a  valuable  fibre,  aa 
^m^  of  them  already  do,  f>r  commercial  purposes.    Some  paper 
1^  »m  g:unny  bttga.     Some  of  the  Leguuiinoaiie  also  abound 

1  '  fibre.     Crotaiaria  juncea  yields  the  common  «unn  tif 

intii/L  Se^hania  Cannalfina  yields  the  dhaiichi  of  Benpd;  while 
Buuhiftfa  Ratem9ia  h  used  in  making  rope  bridges  in  the  Uima- 
layzui^  The  dbre  of  Parkifumiifi  acukala  waa  ueut  tr>  the  £x.hibi- 
taoQ  in  1851  ^xprenaiy  a^  l>euig  fitted  for  papei^making;  though 
OcdotJrhj«a  it  wanta  strength. 

Several  pbint^  pro<iuoe  large  quantities  ftf  a  silky,  cottoii-ljke 
»uh«tauce,  not  applied  to  any  use,  such  a**  the  silk-aitton  tree, 
the  mudar  of  luttia,  &c.,  several  apeciea  of  SfMx4*:irtiin,  which 
mjfht  be  collected  where  labour  is  caeapi  and  would  no  doubt  be 
weu  iitted  for  wn version  iut4^>  pulp  for  | wiper. 

Among  the  nettle,  the  mulberry,  antl  bread -finiit  tribes  of  phintii, 
ire  are  nmuy  which  seem  well  calculateil  to  yield  material  for 
making.  The  Chinese,  we  know,  employ  the  ianer  Utrk 
of  morua^  now  Brauimmttia  papifrifera.  Tliis,  no  doul>t,  proihiced 
aotne  of  the  Chineee  paper,  whicJi  is  remarkable  for  toiighnes«. 
I  believe  that  the  refuse  cuttings  of  the  hush  cultivation  of  the 
midberry  in  Beu^  might  be  turned  to  prolitable  account  The 
barks  of  many  atiugiug  {Uftica)  and  of  fltiugless  (Bafwmeria) 
nettle^i  abound  iu  tibres  remarkable  for  fetiiength ;  the  tow  of  these 

*  '  it  be  converted  into  paper  stuff  if  not  required  for  mixing 
vrocl. 
-  The  weeds  of  tropical  eoiuitries,  widch  gr^iw  in  auoh  luxuriance, 
and  amriug  which  are  aj>ecies  of  sida,  i»f  grema,  of  <*ort4ioruft,  of 

triumftittay  and  of  many  oilier  geueni,  might  ail  yield  n'^  :'^> 1- 

danoe  of  (ibmua  materi^d  if  the  refuse  of  tlic  .ibiive  I 

nlanta  waa  foirnd  not  to  be  RufhcieQt.  Soiue  fciiinjik'  ?> 
fcff  sepantting  the  fibre  would  greatly  facilitiito  ojh  i  i  M-ns,  ..  u  it: 
the  expensMje  of  freight  might  be  diininiaheil  by  cinjit  s^hm,  i>\\ 
wm  snggcdiod,  by  packing  the  material  as  Junniige;  and  tbe 
ehei4)uesd  of  labour,  aa  of  evt^ry thing  eke  in  nuuiy  of  tlieae 
eonntnee^  would  enable  material  for  jjaper-making  t*>  be  bnvuglit 
here  in  gi-eat  abundance,  and  at  a  aumciently  dieap  rate,  if  ordi- 
nary paina  were  taken  by  the  cfjuaumera  in  Europe  to  encoon^fe 
the  planter  or  colonists  of  \i  distant  region^ 

J.  Forbes  Boyle. 

£aft  hxdia  Hmm^  Maff  3,  1854 
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ON  THE  EAW  MATERIAL  FOR  THE  >IANUFAO 
TURK  OF  PAPEa 

It  is  unquestiouMbly  true  that  there  is  a  great  and  inereaaing 
p^n».,*u,  ■♦'  the  raw  matmal  %mm\  in  |viii»er-makitig.  The  cause  of 
t  ry,  in  spite  of  an  in crea.se 1 1  demand,  wrtukl  appear  to 

d  ,  li  the  circumstance  tluit  the  raw  material  of  paper- 
making  is  in  reality  the  ]>hMluct  of  tlie  wear  and  tear  of  a  sul>- 
stAtJce  of  very  ndvanced  manufacture,  and  depending  for  its 
quantity  on  the  collateral  causes  which  pnj<luce  a  grejiter  or  \m» 
activity  m  the  latt*?r.  Hence  the  stopimge  or  partial  suspension 
of  linerti  and  oott4,ni  niann1aetur«rfl  U  sufficient  to  aceount  for 
owa^^^nn!  fttid  ^^y>e dally  for  lo«ii  scarcity.  Thus  the  jmjier-mills 
I*  i  by  the  lock-outs  of  Wigan  and  Freaton,  and 

ii  .,'  of  Belfast  and  the  surrounding  districta. 

It  u'jiiIaI  appear,  tdf^o,  that  apart  from  occasional  depi'esHiona  of 
the  manuCictur€«,  or  the  wear  and  t^ar  of  which  the  raw  material 
of  pajier  chiefly  depends,  the  deman^ls  of  the  |>aper-maker9  have 
been  greater  than  0m  l»e  supplie<i  by  the  fe*#  increased  rat^  of 
eonsumption  of  tlie  nmnufitctured  pmduct*i.  While  thiri  haa  been 
the  case,  other  consumers  of  the  raw  uiaterial  have  c^Diue  into 
existeTi-^  >",  ;Ui-fiyg  XR\\  steam-boata  now  exhausting  a  very  large 
qiiani  n  ftnd  other  waste  for  wiping  tnachi aery.     But 

tiie  ui  ^    itant  of  n\\  uew  conipctitora  have  been  undoubtedly 

the  Americans,  who  have  purchfised  not  only  largely  in  oui*  own 
markets,  but  also  in  those  foreign  parts  which  are  open  for 
the  sale  of  ragft.  It  may  be  mentt'^ned  also,  that  the  rag  trade  ib 
in  the  hand**  of  only  a  few  ca]>itali3t«,  who  buy  frrim  small  col* 
lectors  and  import  from  abroad,  and  that  this  limitation  of  the 
tankle  enables  them  readily  for  a  Ume  to  influence  the  market. 


both  m  to  Bfupply  and  price,  by  withholding  theip  stodi^  Vol 
tbeee  iuHuences  o^in  only  be  temporar}',  and  cannot  be  persevered 
in  for  long  periods. 

The  diaaa vantage  of  the  ram  material  of  paper-making  Wing 
de|>endent  upon  manufactures  having  no  imniotliate  relation  io  it*J 
supply  and  demand,  and  the  fact,  also,  that  the  ^mng  thirst 
for  Utaniture  is  at  a  greater  rate  than  the  uicrerLsc  in  the  manu- 
facture of  cotton  and  Uax,  aeem  to  furiiiiili  reasons  why 
the  supply  of  rags  does  not  meet  the  inci  >               wind. 

ALiiiy  attempts  have  been  ntade  to  furuiah  jitw  i-aw  n 
for  piiper,  but  hitherto  with  only  pai-tial  success.    TL 
genenuly  results  from  one  or  more  of  three  causes,     [fi]  ^<^Iile 
fibi^es  require  so  much  cost  to  brin^  them  to  the  state  in  which 
they  are  offered  to  p:i        r    'rors,  m  the  form  of  rags  or  cotton 
waste,  that  iu  point  l  r  they  cannot  enter  into  competi- 

tion with  the  latter.  \y!  ^.^i  i.iin  fibi'es  lose  so  much  weight  in 
bringing  them  to  this  state  that  they  cease  to  be  economical. 
(r  i'..'t.in  tihi-es,  wliioh  are  well  mlapted  on  account  of  their 
U  the   pi|>er  tTJide,   present  so   many   dilHculties   iu 

bl-  -.  1.:^  ihem  :lh  u>  under  them  unfit  for  white  paper.  The 
Burnt  kuiH*  in  wli  has  of  late  years  been  unported  hato 

til  is  CO  u  utry ,  o  JiV^  1  ■    wi  pie  of  th  i.*^  tli  t!i  eii  1  tv . 

Tlie  price  whidi  ia  meuiiMUed  in  the  Ti  Lio 

2jrf.  per  ib.  for  a  i>artiaUy-pn'pirpd  pnlj  i  letl 

by  most  makers  to  be  too  f  tliiuk  that  niiitciiids  to 

be  of  l)eneht  should  be  Ln  ,  price  of  \(L  to  \\tt  \mt 

lb*     The  latter  price  refers  tu  /  iwu^d  pulp,  but  should 

the  pujj>  be  otfored  in  a  bleach'  r  in  as  far  an  adviuiced 

jiitAte  With  regjird  to  eoltjui'  aiiii  i«:\mro  as  cotton  or  linen  rag, 
theu  'lid.  to  4^.  per  lb.  might  be  obtiined.  Tho  quantity  of  finy 
promising  material  sent  home  tW  experiment  shoold.  nut  be  le8S 
than  halt  a  ton  iu  weight. 

In  consideritig  this  subject,  it  aptpears  that  \^ery  H*+^"  '^  t-nf^^^n 
of  the  statist iea  of  the  coui^iunptlou  of  various  wnv  i  in 

the  manufacture  of  paper,  and  that  an  inquiry  ou  „.  .. Iject 
would  be  useful 

LroN  pLArrAiR. 

To  Sir  J.  K  Tennent,  Board  of  Trade. 


CONDITION   OP  THE   THAMES    MARSHES. 

The  Sekct  Commitiee  apjannted  Inj  //«?  Home  of  Command  to  inquire 
into  the  Sanitarjf  and  AgricuUurat  State  0/  the  Mnr9f\£it  on  the 
Sidtat  of  the  Thamf^,  tfte  Mmmfot  fhnr  Imftrovenient,  the  ejrist- 
ing  l^ui  Power  a  for  the  Purpiwe,  and  t/te  XtxesMity  far  further 
Lf^ijdrit.hm  thereon — Have  agreed  to  ita  foUowing  Report ^  dated 
Jottf  11  th: 

Thw;  t^rms  of  the  order  of  reference  to  the  Committee  woukl 
hir  \*-A  of  a  more  extended  investiipition ;  but  the  com- 

m  felt  justitieil,  at  the  present  i>enod  of  the  session,  in 

eonnnui^''  ilieir  iuquiry  to  the  condition  of  the  Mivrshea  on  the 
banks  of  the  Thames  below  London  Bridge,  which  it  appears 
exteud  over  3:2,^X)0  acres,  and  are  under  six  distinct  commiasionB 
of  .Hcwora, 

It  appears  froTii  t^^-  ..vi-L,,..^  of  highly  intelligent  and  eminent 
gentlemen  of  the  ion  reaiuiD^  in  the  neighbouj'hooi] 

of  the  marshes  on  r  [ie  Thames  below  Loaaon  Bridge, 

that  the  diseaaes  prev?dent  in  those  rliatrictji  are  higldy  indicative 
of  njalarious  induence,  ague  and  tever  Innng  very  pi-evalent;  and 
that  the  sickuesa  and  mortality  ia  greatest  »n  those  lot-^dities  wliy^ 
adjoin  imperfectly  di*ained  hinds,  and  far  exceed  the  usual  aven^fe; 
aaid  that  ague  and  allied  di^rders  frequently  extt»nd  to  the  high 
gniunds  in  the  vicinity.  In  those  districts  where  a  partial  im- 
proveinent  iu  the  drainage  has  been  etfected,  a  coriTSSpfjudijag 
impro^'enjent  iu  the  henlth  of  the  inhabitanta  is  perceptible, 

The  Committee  have  inquired  more  particuLi      ^        the  state 
of  the  niar«he!i  adjoining  the  Itoyal  Arsenal  at  ii,  which 

thi  ^  '  t.^in  to  believe  gave  a  fair  repreaeuUiLKUj  ui  Uie  state 
ot  I  marshes. 

ii,,    ,  i^^v  oi*  Woolwich,  particidarly  East  W.*-iU;-h,  is 

muph  1.  11  the  average.     Woolwich  adjoins  1 1  e^id 

and  Er  ^    where  the  water  is  frequently        ..i     .  up, 

which    ;  iiantity  of  decaying  vegetation  and  malaria, 

aoil  tlh  ;  "*  ^'^^^  from  which  people  suffer  in  that 

neighbourhood  is  statod  to  be  very  distressing,  and  to  produce 
mjiny  complications  of  disease. 

It'appears  also,  that  in  the  neighbourhood  of  Woctlwich  and 
Charlton,  many  houses  have  been  built,  and  are  building,  whose 


ass 
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ciimiiui|p8  empties  itaelf  ini£>  the  maxsk  ditokes;  thk  weetas  to  jour 
'  Coiamitte^  a  new  source  of  miaacoa  of  dangerooa  chanicter^  ami 
one  likely  to  increaae. 

To  i^move  such  eviis  ia  an  object  obvioufily  deserving  tke 
sittenUon  uoi  merely  of  die  landowuera  ami  reaideuta  in  the  dia- 
triciy  but  of  tbe  legiaLature^  aud  it  is  most  aitiB&ctofy  to  &td^ 
from  the  endeuoe  before  your  Oomniitt«e,  tlmt  there  is  good 
reaBoa  to  believe  that  the  increftsed  vuluc  given  to  the  laud*  by 
'  improve<l  drainage  woul<l  be  such  as  amply  to  reinuuerate  the 
\  proprietors  fijr  the  neoesaary  cost  attending  auch  works. 

And  with  regwd  to  th©  nie<u»  to  be  employed,  it  was  proved 

[  that  no  en_'" r  •   .r  diffictdfciea  exist 

The  exi  i  powers  of  the  Commiflsionera  of  Seweaia  are 

iTin.L -,r,  M.  ,._;  ,  ,1,  '^  tQese  objecte*  The  auihr>rity  of  the  Gomuxia* 
{^  iblea  them  to  maintaiu  cjiiatuig  worka,  but  they  cauuot 

ii-  -i  _  .  with  the  private  ditchea,  nor  can  they  conatruct  any 
new  works  without  the  pi>jvia\i9  ooneeiit  of  three-fourtha  of  the 
ownei-sand  occupiers. 

It  appears,  however,  that  any  phm  of  effective  drainage  would 
i"equire  an  amount  to  be  expeniled  in  a  single  year,  whieh,  in 
jtiatioe  to  all  intei^eats,  Bh^mld  be  raised  by  loan,  and  repaid  by 
annual  inataJments,  gpi'^ad  over  a  periixl  of  years. 

In  order  to  carrjr  out  the  improvements  which  the  Committee 
consider  to  be  indispetisablei  it  will  be  neoeflsary  to  provide  aome 
means  for  ascerkuning  the  due  propjrtion  of  intenists  lu  the 
I  lauds  to  be  dealt  wiui,  whi*?h  nhall  l>e  Huffieient  to  bind  the 
Lnnnurity.  The  Oommittea  suggest,  that  the  poor^a  rate  aaaeaa- 
rnient  o&ar^j  at  the  prenent  dme^  the  best  oritenon  for  aacertam* 
ring  the  proportionate  intereste. 

The  Conaiiittee  rooiuimead  that  additional  powers  be  given  by 
the  legialatura  to  the  Conioiissionera  of  Sewei's  to  enable  them  to 
caicy  out  a  more  etiective  system  of  drainage,  which  would  be 
btiBeficiaL  alike  in  a  sanitary  and  agrietdtural  point  of  view.  Tlie 
CoBimittee  further  suggest  that  the  number  of  the  Comnii»- 
stOD^rs  slionld  be  diminished,  and  that  mi  altemtion  mi^ht  be 
aiivanta^eoualy  made  in  the  mode  of  their  appointment  oy  the 
iutruductiou  of  the  elective  principle* 

EHiftwie  qf  the  Erper^^e  of  Drmnu^  the  Marahea  or  hw  laiida 
between  Wooiwwh  and  Erith, 

to  TEP  COMMISSI0]fEJlS  OF  SlCWKaa  OF  DARTFg|lI>  AND  OTHIE  LEVBLS. 
GaafTLaUESr — ^Having  receivud  loiitruotiojie  from  your  clerk,  Mr, 
I  HjiVward,  tg  mttke  a  report  aucl  eatiniJite  of  the  exp«^ise  of  uiltKiiiLally 
I  draining  the  mv^hea  or  low  laoda  Iwetween  Woolwich  and  Hrith,  I  have 
[ca^iaed  tlie  Uv^ls  to  be  taken,  to  ascertain  tbe  lieighta  of  the  present 
Tiduiews  JtlM>ve  low- water  mark,  anil  collected  other  infortiuitiou  that  unll 
I  «iabl*»  tne  to  comply  with  the  instructSons. 

1  iiiiil  that  low- water  mark  on  iha  l^tand  ^  inntant,  waa  about— 

4  Mi  below  the  Gt^n  Level  Sluice;  6  ft,  *2in.  below  the  Cfreat  Breach 

Sl«tos;  3  ft.  8  in.  helQW  die  Abbey  Level;  6  ft.  6  in.  beJow  the  Old  Com 

Marwh;  5  ft.  ir  in.  below  the  Crab  Tree. 

The  hind  in  Green  Level  ht'mg  higher  than  that  in  the  other  levels,  it 

r  can  be  drained  through  the  prcsisni  §luice. 

I  sliouUi  ri»Gomuiend  a  uew  slinoe  to  be  placed  in  Great  Breach  Le^^el^ 
aliowt  five  f«et  lower  tlxivii  the  present  one* 

In  Abbey  Level  T  «houltl  fix  a  new  sluice,  about  two  feet^  or  two  feet 

six  inches  lower  than  the  present  one, 

I       A  new  Mluice  should  alio  be  place<l  in  Old  Com  Marsh  I^vel,  five  feet 

,  lower  than  the  present  one,  and  tljrough  this  I  wuuU!  drain  most  of 

'  Chufch  Level,  a  small  portion  of  Abbey  Level,  which  is  very  low  and 

livar  the  sluice,  and  also  that  part  of  Crab  Tree  Levt:l  east  of  the  Griffin 

Manor  way. 

By  phwnng  the  sluioea  in  thia  way,  and  diverting  a  portion  of  the 
drainage  from  Abbey  Level,  it  will  be  seen  that  the  water  wauH  be 
itdten  to  the  Thames,  from  the  uplandis,  by  a  shorter  route  than  if  allowed 
to  paaa  through  Abbey  Level,  aa  it  now  do«s. 

The  }>uttiog  down  of  the  thre«  new  sluiees,  and  sijikln^  the  whole  of 
Uiti  mabi  drains  to  a  proper  level,  to  admit  of  thorough  draining  being 
a<itopte*l  in  all  the  levt-h*,  I  estimate  at  1(j80^. 

T  should  r&commend  thai  the  whole  of  the  private  ditches,  except 
tho««  that  can  be  filled  up,  be  sunk  to  an  average  depth  "*'  *-'  ^  t 
b«low  their  present  level,  which  could  be  done  at  a  cost  of  ui  ; 

and  I  am  of  opinion  that  it  would  be  much  to  the  interest  ot  ;  i- 

1  iris  and  tenants  if  a  proper  arrangement  were  madoj,  aod  these  ditches 
t^ken  into  commission,  because  they  oould  tlien  be  kept  dean  and  a 
piti|)«r  sapply  of  Iresh  water  given  for  cattle,  without  the  interferenco  of 
any  Af  the  occupiers. 

The  fraah  water  must  be  supplied,  I  fmd,  in  a  similar  manner  to  what 
I  reoommaQded  in  my  report,  dated  Booemlter  l^ilt  but  at  two  feet 
lower  Isvel,  aiid  this  aJteratioo  J  estimate  at  100/. 
The  alteration  made  in  the  level  of  the  fresh  water  in  tbe  ditches  would 


involve  the  neowwity  of  iftakiii»atlrifa|  taaoi>  JpdOie jWHi»!  iad  I  am 

of  ©pinion  that  2(Kp/-  would  make  all  that  wouU  be  wwite^L 

If  the  wholie  of  the«e  w<i.rks  were  to  be  carried  out,  theco^it*  p«raCfi^ 
for  dl  the  1'  "        "       tlwe  total  amouiit  being  5^001^ 

ami  die  nuin 

t!  1 1  find  them  to  a  ibig 

til  .      I vu rage  width  of  >  '^l 

acres,  and  of  this  extent  I  SikI  we  couUi  BU»p  up  liii^  ncTv^  w  j 
exchan^  of  property.     But  If  the  Whole  of  the  levels  w«f>e  tli» 
of  one  landowner,  a  very  much  larger  number  of  ditches  oouid  Ik?  tl^n* 
away  willi. 

I  woe  ^lad  to  learn,  while  ooHecHing  information  for  making  this 
report^  th«b  ague  had  veiy  much  diminished  since  you  carried  uut  the 
Works  recommendiiil  in  my  report  of  Deoember  1847,  for  k»wering  the 
nuiin  sewers,  and  for  improving  the  supply  of  fresh  water  to  the  lords, 

Bhoulii  the  plan  here  su^ge&tud  be  (jamed  out  the  whole  of  the  lerda 
oould  be  thorough  drairie<I,  which  would  not  only  improve  the  district  tn 
a  sLinitary  poiut  of  view,  but  would,  I  »m  oonfidesti,  from  my  experience 
in  thorough  di-aining,  pay  the  Lmdlord  and  tenant  together  from  10  to  15 
per  cent,  for  tlic  money  expendetl. 

There  is  one  other  eubjet-t  to  wliich  I  must  Vr  *'>  .ir  iw  vonr  attHntir.n, 
viz,,  the  sewage  and  ckiiinage  of  the  new  town 
Plomstead  Common  and  thi?  milwsy,  winch  im  ! 

way  into  the  Oi^b  Tree  Level     This  is  but  verjr  I  uuuutc^ 

at  this  tlmf't  but  it  will  become  worse  every  year,  ;'  itieraMesr 

an"  le  1  think  it  right  t<^^»  draw  your  attention  to  ir, 

}<  k8   I   am   not  oprtitn   at  whose  expense  it  oi^ 

Luiii*  f  ^^^  .xjUi  the  Th&mes  without  going  into  the  level,  whioU  ^^^.  ^^ 
done  at  a  cost  of  from  umiL  to  17U0/, 

I  think,  however,  that  you  ought  not  to  be  ealleil  upon  to  do  itk  and* 
thorefore,  the  question  would  rest  between  the  North-Kimt  tiailwi^ 
Company  aud  tbe  proprietor  of  the  land  on  which  the  tov^ii  in  cjucstioa 
is  growing  up. 

(Signed)         Jamzs  Eaatojt,  for  Self  and  Partnat^ ' 

Or&ee,  JSouthwurk,  Dteemhei^  3,  1863. 


Upon  this  report  a  meeting  wfis  calleil ;  n  circular  was  sent  to 
each  laniiowuer  and  each  land  occupier,  giving  notice  that  a 
meeting  of  the  Cummiasionere  of  Sewers  would  be  holden  xery 
shortly  after  that  date  at  Dartford,  at  which  they  would  present 
l)efore  them  a  avHtem  of  drainage  throughout  the  district  fn>m 
Wo<dwieh  to  Erith,  and  that  tney  would  be  solicited  to  give 
their  assent.  The  meeting  woa  attendetl  numeivmsly,  Mr. 
Eaaton  was  there,  and  he  produced  his  plan,  and  explained  the 
mode  he  hod  of  doing  this  drainage;  it  resulted  in  the  oonaent 
being  signed  by  five  i3ersgnfl  as  owners,  two  of  them  being  eoxn-- 
mbfflioners  themselvM,  and  one  occupier:  there  the  matter 
has  remained,  and  there  have  been  no  active  steps  taken  sinoe 
tliat  meeting. 


OBTAmmO  LIQUID   CEMENT,   AND  PIGMENTS  OR 

PAINTS. 

GEt5RGE  Bell,  Patentee^  May  11,  1853. 

This  invention  relates  to  combinations  of  lime  with  certain 
tfther  matters  in  the  pnxluction  of  liqnid  cemeuta,  pigments,  and 
and  paints. 

In  Girrying  out  this  invention,  when  it  is  required  to  prodooe 
ft  liquid  cement  suitable  for  outside  walls  and  other  like  sitna> 
tiona,  the  following  matters  are  mixed  in  the  proportions  given: 
viz.,  six  bushels  of  slacked  liiuet  ont*  i^»t?uud  of  sidphate  of  iron,  or 
zinc,  one  quiarter  of  a  |>ound  of  sul-ammoniac,  ground  in  a  little 
water;  six  pounds,  or  tliereaWuta,  i»f  ochre,  and  six  pMund*,  of 
thereal>oiite,  of  umber,  l>eing  added  thereto  to  give  the  required 
tint  to  the  niLxture.  If  the  mixture,  when  grf»und.  is  not  auffi- 
ciently  fluid  for  use,  the  same  may  be  rendered  so  by  the  admix- 
ture therewith  of  water  to  the  extent  desirtxL 

To  ]kroduce  a  liquid  cement  or  coloui',  having  a  more  adheuT^ 
character,  and  suitable  for  Inside  walls  and  other  situations,  six 
pounds  weight  of  gum-arabic  aiid  one-and-a-half  pounda  of  l»ea- 
wiix  are  added  to  and  dissolved  and  mixed  with  the  abovew 

To  pnxluoe  a  black  paint  for  comnaon  purposes,  the  fidlowiog 
matters  are  combinerl  in  the  proportions  given: — Two  [KHjndscJ 
slacked  lime  ia  powder,  two  jxmJids  of  sulphuric  acid  ddute*l  In 
one  gallon  of  water,  and  ten  gallons  cd'  gaa  tar.  Theiae  are 
mixed  U.>gether  in  any  suitjible  stirring  appat^atua^  and  are  thea 
tit  for  use^ 

An  eUstic  paiu^  suitable  especially  fbr  damp  wallsi  but  appli- 
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cable  ibrotb**!*  »"'^-*>'?f»5,  is  prodiioed  by  cotnbining  r^p  V""-lred- 
weight  of  ^  of  hhA  err  oxide  of  zinc,  irht 

ads  of  sl:u .. .  :  .„^e,  dry,  and  one  gallon  of  a  snlui:  ■.  .  .iiiiiA*» 
bber,  diluted  with  one  part  of  linseed -oil  and  two  parts  of 
Vite  of  turpeatine.  la  ottainiTiLr  iliis  latt4>r  combination,  tbe 
le  of  zinc  or  oxichlorido  of  1  mixed  witli  linseed-tiil 

/igriuding;  and  Uien  the  otli*^  rs  are  added  aa  may  be 

All  oil  Biutnble  to  be  iiaed  for  thinning  tbe  Inst^mentioiied  com- 
biattUoft,  of  ai&itic  paint  tn&y  be  obtained  by  cuiahlniQg  iine 
gallon  of  spirits  of  turpentine,  hfdf  a  gfdlon  of  turpentine  vantl^ 
oaa  pint  oi  Hn.<«eed-<oil,  and  one  pint  of  roaiu-aij. 

Bich  of  the  above  eombinaticmg  may  be  applied  by  bnuiies  in 
the  ordinary  manner  of  applying  paint 


^  .  MANITFACTURE  OF  GAS. 

^^V  BtcHAAO  HoLME^  Patentee,  Atigtiat  1,  1653. 

^^K^IQ  Invention  eonsiaU  of  constructing  retorts  with  enkrge- 
HHp^ts  or  cljuunbers  at  the  upper  pirts,  s<>  that  the  gas  aa  it 
10  e?i»lyed,  in  place  of  passing  ai^iiy  out  of  the  retorts  by  the 
nskjLft  pipes,  as  heretofore,  is  received  into  the  nmnr  {Xirta  or  gm 
chainbers  of  the  retorts,  where  there  ia  oonatantly  a  quantity  oC 
gns,  and  it  ia  from  the^ne  chamberi  the  gas  hi  conveyed  to  be 
punfied*  and  then  to  the  gaaonieter.  The  retorts  aie  eaeh  nuule 
either  with  one  or  two  mouth-piecea,  and  the  Wtt^im  of  the  retort 
tm^  towards  the  niouth-pie^e  or  mouth-pieces,  so  that  tlie  tluld 
flows  to wanla  the  moat  heati*d  part  of  tlie  retort,  and  is  converted 
into  gmt  And  when  the  retorts  are  used  for  making  gas  from 
oils  or  duitk,  they  ai-e  supi>lied  by  means  of  a  tube  riSng  into  a 
cylinder  closed  at  bottom,  and  over  such  tnbe  there  ia  an  inverted 
veasel,  by  which  there  i^  at  all  timea  a  fluid  joint  found,  opposing 
the  passage  of  gas  thrcjugh  tlie  hole  in  the  tube,  by  which  the 
flttid  passes  into  the  retort. 


be  engraving  whows  a  vertical  Jongitmlinal  section  of  a  retort 
tmotdd  aocoi\iiug  to  thia  invention.  It  may  be  made  with 
doors  at  each  em  I,  or  at  one  end  only,  and  the  triwh*  of  the  retort 
rise  from  th^  -  -♦.*'i  portionn,  whereby  any  fluid  therein  will  How 
towards  tht  irt  of  the  retort.     Tlie  retort  ie  ma<^le  with 

a  conical  c1i;u...k  .  ,  .  :r  the  central  portion,  ha  Ahown,  into  which 
tll«  gaa  riseii  as  it  is  evolved*  The  mtoK  «,  is  to  be  Bet  in  such 
maiiiiftr  tliat  the  bottom  may  be  heiiteii  the  hottest,  anil  the 
U|,  of  the  I'etort  are  alw  to  be  heated;  the  htatinjj  of 

th^  I  s  jw  with  others,  is  tt)  >>e  acconling  to  the  materials 

which  are  being  dietilled,  which  is  well  u«der«t<iod  by  gag 
engineers.  The  gaa  paaees  off  at  the  upper  part  of  the  conical 
chAtnber  of  the  ret»>rt  into  the  hydraulic  main  A,  as  shown,  and  it 
poiies  from  the  main  by  the  outlet-pijje  r.  In  the  hydranlio 
main  there  is  a  partition  to  m-eveiit  the  gaja  getting  away  at  the 
outlet  dj  wher»  the  tar  ia  aliowetl  to  tlow  oti';  e,  is  a  tube  au*- 
pended  on  the  plate  or  disc  /,  fixe<l  to  the  n>d  g^  which  posses 
throYigh  a  ^tomng-box.     This  apiiaiuttia  portly  stops  up  the 


pnaum  at  the  top  of  the  retort^  and  carbon  aoc\imii]ate«  therein, 
and  una  name  is  to  be  cleaned  out  by  pressing  down  the  i^i  f, 
when  the  lower  end  of  the  tulxj  c,  coining  down  on  the  c'ont4*nt« 
of  the  retort,  the  diac  will  be  forced  dou'n,  and  remove  any 
matters  which  may  have  aocinnolatetl  in  the  Uibe  e.  The  tar 
audumulating  osi  the  water  in  the  hydranltc  main  is  allowed  to 
How  away,  thei^  bemg  a  nuall  opening  in  the  partition  for  that 
purf  joae  just  above  the  water.  The  tar  reUima  to  the  retort  u^ 
by  the  tube  A,  which  entetn  the  vessel  f,  and  is  oovei^d  by  the 
inverteil  vee^eiyi  there  being  opemn^s  oaaage  of  the  tai' 

under  the  inverted  ve«»l>,    ThereUu  jiwjd  for  dlRlilUng 

from  coal  or  other  iuattei*s,  and  when  flaiila  l»e  u»e<l,  aueh  aii 
reein  or  other  oib^  they  are  supplied  to  tbe  retort  by  an  appa- 
ratiia,  such  aa  it  uaed  for  eon  viiying  back  th^  '        tort. 

The  patentee  doeti  not  ooufina  hie  tnvieti^  of  the 

preciae  form  of  retort  ahown,  as  it  ftiay  in"  som^'wuat  vaH#d, 
without  depnrtitig  from  it»  peenliar  cliamcter» 

Ctaitn, — The  conat ruction    ''  -     w\ih  npper  chambenj, 

wherein  there  wilt,  wfien  at  ;intlv  an  accumnlation 


i»Limm 


FOB^nNO  DJESIGNS  ON  PAPIEE-MACHE. 

This  iiiVLiaLiQU  eonaiste  in  first  producing  a  ;  :  design 

u\>on  papei-  by  piinting  from  atone  or  othei  ti  soma 

mUiesive  material  or  compoaition,  which  is  tniusTenea  to  the 
auriace  int*-^nded  to  be  omanaented*  The  paper  is  reuiov*ed4  and 
the  paitem  has  applied  thereon  some  material  or  oompoaition  in 
a  finely-pulveriied  state,  which  will  resist  the  action  of  acids  or 
other  agente  empioyed  to  act  upon  tliat  port  of  the  aur&ce  not 
covered  by  the  pattern.  Or  inst^sad  of  the  pattern  l»eing  ao 
treated  only  after  being  ti-ansferred,  in  wyme  cases  it  is  aubmitted 
to  the  like  treatment  on  the  paper,  then  transferred,  the  paper 
removed,  and  the  process  jjrw?eeded  with  ae  above  desorilied. 
When  rei^nired  to  ornament  glass  and  metjkl  surfaces  with  vitri- 
fiable  colours  or  with  nietids,  the  pi^ocesH  known  in  the  trade  aa 
buruin^-in  is  employed.  Tlie  vitiitiabl^e  ct^loura  or  metals  (in  the 
atat^  of  piwder  or  leaf)  are  rnbl:>ed  into,  mixed  v/ixh^  or  applied 
on  the  pattern  pi*oduee<l  in  the  re«nnona  or  oilier  material  or 
compoaiti<jn  afoi-csjud.  When  not  rf?r|nired  for  buming-in,  and 
for  the  purjiose  of  |iroditcin  /    '  and  patterns  in  colotn^  or 

in  gold,  ailver,  or  other  in  [lattern  is  produced  in  an 

adhesive  composition  as  aiWrtr^^U'ij  and  h;  '     '    '  {]i^ 

gold,  silver,  or  other  metal  in  the  state  i  he 

£iupertiuoua  metal  being  wiped  away  or  reinrM  n  iniu  iii<>.n.  jKnts 
where  the  adhesive  cumjH:jsilk>n  has.  not  l>eeii  applbti  Or  the 
whole  surface  i»  co7ei*ed  with  gold  or  silver  leai;  and  the  pttttern, 
produced  in  an  adhesive  composition  and  sprinkled  with  a 
t^isinoas  powder,  is  applied  thereon.  The  gold  or  silver  leaf  m 
I'enioved  from  those  parte  which  the  pattern  does  not  oover  by 
biting  with  acid  or  by  simple  nibbing.  The  resinons  composition 
is  next  washed  off  with  spiriti>i*>f  tur|)entine  or  other  solvent^  and 
the  pattern  appears  In  bright  gold  or  silver. 

In  carrying  out  thia  invention,  the  pattern  is  first  drawn  or 
othei*wi.He  produce<i  u])on  stiine,  eopfxirplate,  or  other  surfaoe,  or 
in  type,  iu  the  n.su!il  way,  and  ait  impressigii  in  an  adhesive 
matter  or  composition  is  ootained  upon  paper  or  other  suitable 
fabric*  A  good  adhesive  compositiou  ff>r  the  puqx^Hea  of  thia 
invention  m^y  be  formed  as  follows: — Linseed  oU  boded  till  it 
assumes  the  oonaiatenoe  of  putty,  and  thlimed  to  the  ret  mired 
eonaiatence  fJcur  printing  with,  tluit  is,  about  that  of  ominary 
printing-ink,  by  the  additiofi  of  gold  size,  to  whit:h  i.^  .,ii-.^..  ^-rja 
iulded  a  portion  of  pitch.    The  pattftm  is  transierretl  ^ 

intendcil  tf)  be  ornamented,  whether  plain  or  colour*  i  ^  ng 

the  imttern  to  be  pnxluced  on  glass\  and  the  pa]>'  ^-3 

(when  nece35tary)  and  drawn  off'  Some  niril<ni;J  or  ,  un 
which  will  resiijt  the  action  of  acids  or  other  \'h  n^  linely. 

powdered  asphaltiun  or  anthracite  coal  reib^  me  T>owder  ia 

then  applied;  or  in  some  ca^es  metal  or  other  leaf,  which  a«lherea 
to  the  pattei'n  only,  and  renders  it  inipenetnible  to  the  acid  or 
agent  to  be  after wtirda  employed,  is  usod.  In  st>me  cases  heat  k 
applietl,  or  time  is  allowed  with  or  without  exiweure  to  the 
vapour  of  spirit  or  oil^  tfj  enable  the  resinons  or  other  material 
or  c«mpi«ition  employed  to  inc<>rporat>e  itself  with  theimpreaaioii: 
and  tiieu  tluoric  acid  (or  other  material  having  similar  pn»periiei:) 
ia  applied  in  the  usual  way  on  the  fiice  of  the  gla^s.     Tlie 
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will  bite  Awaj  from  every  port  of  th©  glaae  whew  the  pattern 
does  not  extend^  and  will  te^ve  the  pattern  untouched. 

In  !>ome  cases  the  ivatnoua  or  other  powder  i»  ajipUetl  before  as 
well  as  lifter  tmn«ferriiig  the  pattern,  and  the  openitirtn  is  then 
proceeded  with  ba  foUuws:^ — Supposing  the  pattern  to  have  been 
pnHlticed  upon  paper  in  the  inkummlly  employed  in  iithographio 
printings  wnile  the  ink  ia  still  wet  or  damp  a  resin  or  resinous 
composition  reduced  to  powder  b  appUe«.i  thereon.  Tiie  jiaper  ia 
e^tpoBiyl  to  the  rapoiir  of  tnriieiitine  in  oixler  to  cauae  the  resin 
and  oil  in  the  lithographic  ink  to  combine  and  form  a  vamialu 
Or,  inftte«*il  of  ^xp<>*ing  it  Uy  the  vapour  of  tiirjientiue,  it  may  be 
ex]x»8ed  to  heat  or  even  allowed  to  remain  a  cei-tain  time, 
when  the  m;ittere  will  of  themselvee  combine  and  form  a  varniah. 
The  imtterTi  i«  then  transfeiTeti  on  to  the  article  to  be  ornamented, 
and  the  paj^er  on  wliich  the  imttem  had  lieen  produced  ami 
ti'eat^d  AH  afore^sttid  is  either  atripjie^i  or  wajshfeHl  oif.  Li  aome 
ca»eA  an  a^iheaiTe  composition  of  a  watery  charaijter  is  n^ixi  fur 
obtaining  the  impreeaione  for  the  purj>osie  of  tran«t\irriug.  (iuin 
or  other  suitable  subetance,  in  a  state  of  powder,  is  then  applied 
to  the  printed  part4*  of  the  impre^^iiioo,  either  l»efi>re  or  at'ter 
tmnsifurnnff,  or  both  Mfore  and  after;  and  the  [)roc*iaa  is  pro- 
cee^led  with  in  other  re^pect.^  aa  befbre  deaeribed.  For  the 
purpose  of  disaoMtig  the  gum  applied  a*  afore«fiid,  the  aurfiice  iji 
exposed  to  the  %Mip'»ur  of  water,  or  left  for  a  short  time  expoeeil 
to  a  damp  atmOiqiheTO,  inattwl  the  vapour  of  oil   or 

«pirfr.  iWid  hw^t,  aw  dit^ettNl  iti  the  real  noun  compoiiition. 

When  it  w  de-sii-ed  to  otitain  an  innsivMsion  of  a  vei-y  a^lhesjve 
ehararrter,  a  lithographic  itoiie  or  metiiJ  plate  ia  employed,  havitii^ 
tho^«?  part«  of  the  e*urface  on  which  the  pattern  ia  pnuluced  in 
re  I  if  f,  or  raiserl  ab*>ve  the  other  jjarLs  of  the  surface  of  the  sUine 
or  plate. 

For  forming  de^ignu  in  vitriliable  or  fuaible  ooloura  or  metals 
nn  irl:m^.  .luiia  iiml  Other  Ru  I  table  subatmcea,  the  pittern  pro- 
in  an  a^iheaive  material  ia  first  taken^  with  or 
I  »Q  of  the  reainoufl  composition,  and  ti'anaferred 
n^  bettjjne;  aud  the  calouring  medium  ia  then  rubbed  into  the 
pattern;  or  if  metal,  it  may  be  applied  in  the  atate  of  powder  or 
Je.if.  The  article  ia  next  aulyected  to  heat^  when  the  composition 
will  di^Jippe^iri  and  the  colour  or  metal  wiU  adhere  by  fusion  to 
the  jiurfaoe  oi  the  article.  In  aame  caaee  the  colouring  media jn 
may  be  mixed  with  the  Aiiheftire  corapoaition  before  obtaining 
the  impression,  or  it  m  '  u plied  to  the  impreaaion  before 
tran.sfei'ring  it  to  the  %\v  !  u*  article. 

For  producing  fjatteriis  m  ne  ui  gohit  tilver,  and  metal  leaf  or 
hn>nze  powder,  upi>o  hard  <*t  bright  mirfitces  (such,  for  instance^ 
aa  japanned  in>n,  papier-mache,  od-cloth,  *&c),  tlie  pattern  ia  first 
obtained  in  an  iu^lhe»ive  o imposition  as  afjreaaitl,  and  tiTinaferred 
t.,  t\u^  *orfa«e;  the  leaf  or  powder  ia  then  applitid,  and  wiped  off 
se  partA  where  tlie  pattern  doea  not  extend.  When 
I-  1),  the  article  may  be  anbjeeted  to  the  usual  after-pro- 

ceKHea  of  ittoving,  varnishing,  jKjlifihLig^  &c 

For  proiiucifiiT  di^^icrn.^  and  patterns  in  bumiahed gold  or  iilver, 
gvdd  or  silver  I  lied  by  means  of  the  onliuary  gild- 

ing wiiter,  or  J I  i  aa  to  ciiuae  it  to  adhere  sufficiently 

to  the  surface  uf  thti  itrti«le  to  be  ornamented.  A  pattern  or 
deHigii  pi^luced  in  some  adhesive  ct>uii>ositioii,  sprinkled  with  a 
reMiiioua  or  other  |iowder  a«  aforsaaid,  in  a|i|>Hed  thereto,  and  the 
g.>ld  or  ailver  leaf  i»  reniovetl  from  all  pni'ta  which  the  pattern 
Aymn  nut  cover  by  meauH  of  ao  aciil  or  by  simply  mbhiug  it  otf. 
The  material  or  LYinip«vtion  m  next  washed  off,  and  the  pattern 
in  nixen^d  with  spirit  of  turpentine  or  other  solvent,  when  it  will 
appear  in  bri.rht  gtdd  or  silver, 

T>i'    '- -  •-  -'--  ....*j;.  ..i.K.  K,  ,....,*.,....,.*.. .r,  Tuetallic  anrfiaoes 

eovi  *K»  amalgamation 

|-r, ,.  1     111     u    ft'HinOUR 

to  be 

,:   ^   ,■  I  ■,■-'''  '■  '         ■>:*  away 

or  remove  the  gold  or  silver  from  thow  parts  not  protected  by 
the  trauffferred  impression.  The  resinous  oompieitioii  ia  finally 
removed  by  wjiahiug  with  spirit  or  other  solvent. 

For  thepui-poseof  oniJiin**Ttiin^nmrhle,  wt>od,  &c.,  impre«iaioiia, 
obtained  as  aforesaid^  fV-rred  to   the   surfafjee  there*yf 

(thoB<»  in  wat^rr  ronip'^  however,  preff^rred^i,  and  dyes, 

in  l!  I, 

and  Tiir  a 

ground  n 

The  paU'm*-*'  ' TJiiiiiJ"  !  iiiiux  «ifri»i^(i/^  ivuM  iwi  lirrilflt 

n|>on  papier«nia<;h<^,  j  up: »  ^,  metal,  ancl  other  suHaocs, 


by  printing  any  required  dengn  or  pattsm  in  an  adhfiaive  i 
or  oompoattion;  which  design  or  patten^  no  produced,  ia  1 
ferred  to  the  8ur£ftce  to  be  ornamented,  vnd  has  applied  the 
either  before  or  after  transferrin^;,  or  bo4h  before  and  after  1 
ferriiig,  a  aubstance  or  camjxieition  pomeBfiiDg  the  propertf 
hereinbefore  described,  whether  employed  to  stop  out  the  adioa 
of  adds  or  other  agents  applied  to  thoae  ports  at  the  sokaoe  noi 
protected  by  the  pattern;  whether  vitri£able  ooloure  ormdala  ia 
the  atate  of  leaf  or  powder  for  bnmiiigi^iEi  are  rubbad  inlo  or 
applied  on  it;  whether  colours  in  the  atate  of  powder,  or  mefcailio 
powder,  or  metal  leaf  are  applied  thereon  or  mixed  therewith;  or 
£nally,  whether  employed  to  protect  a  surface  of  gold  or  sifter 
leaf,  all  as  hereinbefore  described. 


ELECTRIC  COKDUCTOES. 
Thoiias  Allan,  Patentee,  August  IS;  1853. 

The  enginaering  as  well  aa  lliie  deelrical  difficulties  to  Urn 
laying  down  nud  working  submarine  telegnn.liH  (.f  any  grcftt 
length,  extending  much  beyond  what  has     '  t:n  acootn- 

pliiihed  upon  the  plans  at  pre^wsnt  kuo>\Ti,  La*  ^  the  beli^ 

that  other  means  were  requisite,  and  that  a  ditfurent  mode  of 
appl ring  knowu  principles  and  materials  would  be  npcessArr  to 
ontam  not  only  the  greatest  length  of  repeat  the  ^^'  t 

of  weight  consistent  with  sufficient  strength,  but  t 

auiouiit  of  electrical  conduction. 

Tlie  invention  consists  in  forming  the  electiical  condoetnrs  of 
mibmarine  and  suliterrauean  telegmphs  of  iron  rods,  wirea^  or 
strands  of  wires,  insulated  or  otherwise,  in  lieu  of  copper  ob  now 
used. 

For  sabmaiine  telegraphs,  the  patentee  substitutes  for  Ih© 
instdated  copper  wire  conductors  protected  with  iron,  a  stotit 
ir^in  wire  or  n>«l,  on  what  is  preferaole,  a  rope  or  strand  of  wireiv 
which  thus  fnrms  not  only  the  conducting  medium^  but  alao  the 
rope  itself  When  insulated^  the  iron  need  not  be  galTimsed, 
thei'elw  maintidiiing  the  fidl  strength  of  the  iixin,  besides  effeetiiig 
a  great  saviug  m  cost. 

The  inHulating  medium  requlrea  to  be  of  a  material  di0ering 
from  that  now  used  for  the  insulation  of  copper  wires,  anfl  what 
ia  emplnyed  for  the  purpose  is  a  oi:>m pound  of  caoutchouc,  sulphur, 
anil  eoal-tai^  or  other  similar  8tibst,*^mce,  Vwiketl  hard,  and  resem- 
bling in  a|>i)eanmce  the  material  manuiactui^  acconling  to  the 
invention  of  Mr*  CkKxlyear,  for  which  letters  patent  for  England 
were  gnyited  to  Moses  Poole,  the  IBtli  September  l>>52,  and 
which  it.self  might  V>e  eniployeti  with  or  without  certain  modifioa- 
tions.  By  these  means  a  submarine  rope  will  be  prixluoed  of  the 
reipiired  weight,  with  the  gre.itest  amount  of  strength  that  niu 
l>e  obtained  from  irtin  of  the  be,st  quality,  whilst  the  ctindncTmif 
nipdiiuu  will  be  considerably  better,  and  give  leas  resistance  thiui 
the  copper  wire  now  used  for  such  purpose,  besiiles  which  many 
other  electrical  difficidties  wiH  be  overcome  which  it  is  not  i^ui- 
site  to  enter  ujKjn  here. 

The  patentee  further  adapts  and  substitutes  inm  wire  or 
fttrauib  4>f  small  wires,  insulated  or  otherwise,  in  lieu  of  oopper, 
for  undei-ground  eieetrie  cctuduetors^,  au'l  this,  with  an  insulatiQg 
material  of  the  nature  before  mentioned,  will  effect  a  great  savitig 
of  cost. 

In  some  cases  for  the  ab(»Te  purposes  strands  of  wire  of  two 
different  metals  are  use«l,  that  is^,  six  or  more  iron  wires  wHh  h 
«  <•  or  wire  of  copjjer  or  zinc;  by  this  me^n  "         i  , 

M<res,  a  better  conductor  can  be  obtaiu' 
iir^M  I't  tmii  alone,  and  such  conductors  may  be  used  Kt  <>\(  s  "iomiuJ 
telegraphs  and  snapende«l  l>y  means  of  prists,  as  well  as  for  under- 
ground ftn«l  submarine  telegraphs.  Under  certain  eirmimstmieca 
the  patentee  would  employ  the  before-described  oonductora 
without  insulation  M  ?\11 

The  second  pjwt 
efficient  mode  ot  itiHi; 
other  metals  (for  subterranean  teh' 

twed  f>r  Bitbmarine  ptiiT>oflea).    Th^  a 

*'  'fite,  that  IS,  several  at  a  time,  by  means  of  a  dii?  or 

'  form  or  consti-uction  hereafter  described^  by  mMUit 
of  which  a  larger  amount  of  the  insulating  material  is  «iTed» 
whatever  that  may  be  compose*!  of. 

Tlie  object  is  ncJt  merely  to  coat  or  oover  tl:  V "     wn  e^ 

more  coatings  of  any  iusutattng  substance  i\  ,  bul 

espedaUy  to  cover  tnree,  five^  or  seven,  or  any  numr)er  or  wirti 
all  at  one  operation,  and  idl  conjoined  in  one  rope.     For  this 


^ts  in  a  chcnp  and 
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nmytlj  in  the  die-piece  are  placed  two  or  tliroe  hallow  inmidrils 
(aoQOfding  to  the  number  of  cxmliDgs),  the  one  behind  the  other; 
tke  iirat  one  at  the  back  where  the  wire  entera  hAvinj;^  the  emaUe^t 
apeirtore^  the  seoond  being  larger,  Mid  the  last  the  full  giro  to 
which  the  wire  is  to  be  coTered,  thei'e  being  sufficient  apace 
between  each  to  allow  the  iofltJating  material  to  come  freely  in 
Qontaci  with  the  wire  after  each  sudoeasive  coating.  To  perform 
the  nine  operation  in  the  aggregate  (say  on  sev^^n  wires),  seven 
finch  aeries  of  hollow  mandrus  will  be  reqnin?iJ,  and  worketl  in 
BtmilAr  manner  aa  if  they  were  but  one;  and  if  required  to  be 
formed  into  one  rope  the  die  will  require  an  extra  mouth-piece^ 
aa  that  the  seven  wires,  when  twice  or  thrice  covered  ecparately, 
may  be  again  ciivereil  and  cf»njoined  all  into  one  rope. 

ChifM. — L  The  ailaptation  of  injn  nxis,  wtre«,  or  atrancia  of 
wires,  or  of  etrandB  of  wires  of  different  metala  (insulated  or 
otherwise)  for  submarine  and  eubt-errauean  telegraphs;  2.  The 
mode  of  insulating  several  wires  at  one  ofieration,  as  hereinbefore 
described 


BOKING    EOCKS    FOR    BLASTING. 
Hejtry  Kraut,  Patentee,  September  15,  1853* 

Tais  invention  conaiBta  in  an  improved  tool  or  borer  for  cut- 
ting out  a  chamber  at  the  lK)tt<jm  of  the  hole  mode  by  the  common 
jumper  generally  UBod  for  blast iue;  which  chamber  is  intended 
to  receive  the  pf>wder  or  other  explosive  agent 

In  the  annexed  engravings,  fig.  1  represents  an  im  pro  veil  borer 
for  cutting  out  chambers  in  holes  of  larger  diameter^  with  part 
of  the  rocK  in  section,  showing  a  portion  of  the  hole  mrtde  by  the 
common  jumper,  as  well  as  part  of  the  chamber;  and  fig.  £,  ts  a 
groaild  plan  of  the  same*  Fig.  3,  is  an  improve^J  barer  for  holes 
of  mu^Ier  fUameter,  with  part  of  the  rock  in  section,  showing  a 
portion  of  the  hole  and  chamber;  and  fig«  4,  is  a  arom  section  of 
the  same. 


Fi«.  2. 
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a  bar  of  iron,  at  the  lower  end  of  which  a  ste^l  hkde  ft, 
LB  inserted  into  a  groove  *?,  and  secuiieil  by  pin**  or  sets  screws  d. 
Fnjm  the  side  opposite  the  outting-edge  z,  of  the  blade  6,  the 
bar  a,  and  bkde  6,  are  tapered  otf,  so  a»  to  form  an  inclined 
plane  a\  h\  of  any  desirM  angle,  /»  represents  the  hole  mjMJe  by 
the  «x>nmion  jumptjr  reiiching  down  U:>  the  dotted  line;^.  After 
the  common  jumper  ia  withai-awn  from  the  hole/,  the  impi-<jved 
borer  a,  is  introduced  into  it,  and  bnjught  to  act  upon  the  rock 
in  the  same  manner  as  the  ortiinarv  jump<.T,  either  by  means  of 
liammera  or  by  the  procesH  usually  called  ''chm"iiing,"^Kjne  mmi 
guidinjg  and  turning  it  round.  It  is  evidcjit  that  every  time  the 
Dorer  is  made  to  descend,  the  incline  plane  will  force  the  edge  «, 
of  the  blade  6,  laterally  into  the  rock;  whilst  the  bottom  |>art  of 
the  blade  will,  to  some  extent,  cut  the  rock  in  avertiaU  direction; 
and  thus  a  chamber  Ji,  will  be  former!  pr^jgreaaively  in  a  mamier 
similar  to  thiit  indicjtted  by  the  dotted  lines  I,  2,  3,  &c.  Fnun 
the  time  the  chamber  \mA  been  widened  by  twice  the  distance 
the  blade  by  project*  beyond  the  bar  n,  or  thereitlx*uts,  the  oon- 
tanned  action  of  the  borer  will  increase  its  depth  only.  The 
corneal  elevations  1^,  2^  3',  &c.,  wliich  are  formed  during  the 
procens  of  boring,  will,  in  some  inatances,  Imve  to  be  remove<i 


with  the  ordinary  jum|ieri  the  loose  ston^  and  sand  being 
scooped  out,  from  lime  to  time,  by  means  of  the  scraper,  in  the 
iiinifd  way. 

In  the  borer  i*hown  at  fig.  3,  the  ijutrt  fr,  &,  is  of  solid  steel,  and 
w«lded  on  to  the  iron  ro<i  a\  it  is  represented  as  arrived  at  the 
bottom  of  the  chaml»er  A.  The  length  of  the  outtiog^«dge  m^  in 
tigs,  1,  and  a,  varies  acoor^ling  to  the  hartlness  of  the  onbatauee  to 
be  cut.  For  hard  strint^,  liie  cutting-edge  lias  to  be  made  aa  short 
as  or  shorter  than  that  shown  in  Jig.  3;  and,  for  aoffc  stone,  it 
may  be  nnxde  as  long  as  or  longer  than  in  fig.  1.  In  deter- 
mining' this  length,  however,  tlie  operator  must  l)e  guided  by 

'I  »d  of  blsfltlng  effects  a  great  saving  in  time.    It  in 

weli  kiir>\rii  that  three  lu en  will  bore  a  hole  of  If  inch  diameter 
to  a  given  depth,  in  one-thtrd  of  the  time  required  for  a  3-inoh 
hole.  And  \\»  a  chand>er  of  3-inch  diameter  at  the  btiitom  of  a 
bore  of  H  inch  diameter,  answei's  the  same  purpose  as  a  uniform 
hole  of  3-iuch  diameter  mwde  by  the  C4:}mmou  jumper,  it  is  evident 
that,  Tf?iakl'>g  a  liliond  allowance  for  the  time  retjuired  t-o  form  a 
chamber,  the  economy  <  >f  labour  must  amount  to  at  least  40  or  60 
percent.  And,  in  tlie  »eiMjnd  place,  it  is  clear  that  a  given 
quantity  of  powder  depotdted  in  a  chamber  formed  as  de8cril>ed, 
must  T>roduee  a  far  better  effect  than  if  it  were  pl&ciddi  in  a  bole 
of  iminn  m  diameter. 

The  patentee  dc^s  not  confine  himself  to  the  narticuLir  ahapee 
of  the  noreiTs  shown  and  dt'sorilned;  but  he  olaima,  firstly, — the 
pnojectiug  pjut  or  blade  h^  of  the  b*3r€'r;  and,  secondly, — ^the 
mclin«d  pin ne  a',  6',  at  tlie  lower  end  of  the  borer,  for  tlie  pur- 
poses hei^iulx^fore  described. 


RAILWAY  AND    OTHEK    BREAKS, 
JoHJi  JieirNmGa,  Juil,  PaimUiBt^  February  11^  1854. 

Tffis  in ventton  relates  to  on  imprnvi?d  cons truri'        "     If-actiuf' 
break  for  railway  carriages,  truclcs,  and  othet-  es,  and 

consists  in  attfiching  a  spring  to  a  break  in  conuci'uun  with  the 
buffers  of  the  train,  so  tliat  when  the  steam  is  ^nt  o^  the 
momentum  of  the  carriages  behind  the  engine  acts  upon  the 
buffers  and  springs,  and  the  breaks  are  thereby  caused  to  press 
upon  the  wheels,  gradually  stopping  the  train  without  inc<iM- 
venience  to  the  passengers.  One  of  these  bi^saks  ia  applied  to 
every  wheel,  or  aa  many  aa  may  be  required  to  stop  the  train  tn 
case  of  Hudclen  danger.  In  appl^dng  tne  break  to  common  road 
carriages,  the  backing  action  of  the  horse  in  descending  a  hill 
causes  the  break  to  fctr  upon  the  wheels,  thereby  tending  in  a 
great  measure  to  retaril  tne  motion  of  the  vehicle.  In  conv€^» 
ances  of  two  wheels,  a  slide  will  be  employed  in  addition  to  the 
break,  which  will  allow  the  body  of  the  vehicle  to  move  back  on 
the  axle  in  df*scendiug  a  hillj  thereby  lessening  the  weight  on  the 
W'k  of  the  hoi-se  when  a  backward  pressure  is  exerted.  In 
ascending  a  hiU,  the  hi  Ay  of  the  vehicle  is  moved  forward  over 
the  axle,  to  bring  the  weight  more  over  the  back  of  the  horse. 


ARTIFICIAL   STONE. 
Frederick  Ransom e,  Patentee^  July  13, 1853. 

Lf  the  manufacture  of  artificial  atone  and  such  like  wai-es  by 
the  use  of  soluble  silicate,  diJhculty  has  been  found  in  obtaining 
ftotla  free  from  inirnirities,  particularly  from  sulphuric  auid, 
which  ia  apt  U*  produce  an  effloi-escenoe  from  the  stone  under 
variations  iif  tlie  atmoHphei^.  This  invention  consists  of  employ- 
iiig  iMiyta,  or  aalt^  of  biir>'ta,  or  any  of  the  salts  of  lead,  to 
ueutiidise  such  impurities,  and  tlie  patentee  finds  such  artificial 
.*^toue  comiderably  improved  by  eJtiMJsing  it,  when  moulded,  to  a 
bright  re<i  heat  in  a  suitable  muMle  or  kun. 

In  the  s|>ecit]cation  of  a  patent  granted  to  him  on  the  22nd  of 
Octoljer,  ltN44,  the  patentee  described  means  of  manufacturing 
ai'tificiid  stone  by  employing  a  solution  of  Mlica,  and  he  explained 
how  he  pi'ep'ired  stjluole  silica  for  such  purposes.  According  to 
luH  present  invention  he  carries  on  the  manufacture  of  artificial 
st<jntj  as  formerly  described;  but,  in  order  to  prevent  efflorescence 
in  such  artificial  stone  after  it  is  manufactured,  he  causes  the 
solution  of  cau*»tic  soda  used  in  preparing  siduble  allica  to  be  first 
dciwivetl  of  it^  impurities  by  applying  a  solution  of  batrta,  and 
this  i;*  done  by  ado  in  g  the  solution  of  baryta  to  the  solution  of 
cauiitic  ii'Kla,  till  no  further  precipitate  is  caused  by  such  addition. 
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The  AolutioQ  of  caustic  aod&  ia  then  separated  or  drawn  off  from 
the  predpitate^  and  employed  as  form'erty  deacnbed  in  the  manu- 
facture of  artificial  stone.  Although  the  patentee  pi-efera  to  use 
a  solution  of  baryta  for  the  ptirpese  of  removing  impurities  from 
the  solution  of  caustic  soda  used  in  the  manufjEicture  of  arti^ciul 
stone,  he  does  not  confine  himself  thereto,  as  a  solution  of  a  salt 
of  baryta  may  be  employed,  or  any  salt  of  lead  may  be  used  in  a 
atmilar  majmer.  The  articles  of'  artificial  stone  manufaoturad 
acoovdiog  to  the  invention^  after  they  are  well  dried,  are  then 
raised  to  a  bright  red  heat  in  a  suitable  muffle  or  kiln,  and  are 
then  allowed  to  cool  slowly. 

Chim,' — The  employment  of  a  caustic  solution  of  soda,  deprivied 
of  its  impurities,  in  the  manufiicture  of  artificial  stone;  aild  also 
tile  Hubjectiug  articles  of  artificial  stone,  made  as  described,  to  a 
red  heat. 


NEW  TRUSS  BRIDGE .♦ 
G.  W.  Thayeh,  Patentee,  VK,  April  11,  1854 

f  14.  1. 


straining  blocks,  their  nuts  and  screwsy  the  longer  one  exteadiog 
fn:im  the  bottom  of  the  lower  chords  to  the  top  of  the  |2:othio^rc£ 
bracts,  and  the  shorter  one  extends  from  the  bottom  of  the  lower 
chords  to  the  top  of  the  upper  ones.  The  same  letter*  i«fer  to 
like  parts.  Each  two  of  the  gothic-areh  braces  are  lodaed 
together  at  L,  and  secured  by  scsrew  bolt«.  The  lower  ehords  of 
the  bridge  are  applied  to  the  tenons  and  shoulderw  P,  P.  M  the 
bottom  of  the  gothic^irch  braces — one  on  each  s^i  '  ^d 

thereto  by  botta.    The  upper  chords  of  the  bridji:  to 

the  daps  and  shoulders  at  D,  near  the  middle  of  me  nrric«.*B,  und 
are  secured  by  bolts.  The  longer  rods  £,  ptias  through  strtlftilig 
blocks  beneath  the  lower  chunls,  or  through  stratn*"-  "-^^^v 
beams  beneath  them,  and  extend  upwards  between  is 

and  through  the  top  of  the  gothi<Mirch  braces,  '^^V-  re 

eetDrej|by  nuts  and  screws*    The  shorter  rods  .'i 

strdiifig  blocks  beneath  the  lower  ^shonis,  ex  ten  _  _ ,  i  .  ,  ^d 
are  secured  at  the  top  of  the  upper  chords  by  straining  blociu, 
nuts,  and  screws. 

The  advantages  of  this  truss  over  others  of  a  dit'  a- 

struction  are  stated  to  be,  first^  **that  it  is  not  3a   '  im 

atftf<?ted  by  expansion  and  contraction  from  heat  u^  \^ 

not  liable  to  be  incressed  in  length  by  camber ii  •-« 

is  no  thrust  strain  on  the  chords,  but  the  greater  a 

the  truss,  the  nearer  the  parts  are  brought  toL:  u<i 

ckiser  becomes  the  joints;  fourth,  every  piece  mippoitd  n  ]»;irt  uf 
the  whole  structure,  iind  there  is  no  dead-weight  of  ir^n  or 
useless  material/' 


Fie.  2. 
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1  leiirfRentA  a  |>er8pective  view  of  thu  tmss  :i^  liuhlu^l  to 

J  ih  a  view  of  one  of  ^jg 

I  I    pretienta  two  uf  the  "Vr  :   -ir 


TRACES  OF  MODERN  AECHITECTUBE  A^D  JkSf 
IN    RUSSIA. 

The  first  tra(»es  of  the  introduction  of  mod*  1  "        '     .m 

due  to  the  Grand  Duke  of  Russia,  Ivan  III  i 

reigned  from  14ft2  to  1505.     When  he  intend  mu  u>  m  :, 

a  splendid  diurch  of  the  Ascension  of  the  Virgm,  ii 
hti  obtiiined  from  Plescow  a  jierson  who  hml  bt^er-  •' 
Gennun  masons,  and  sent  t*i  Italy  to  obtain  an  \i 

any  cost  Such  a  one  was  found  in  the  person  of  ,  ,.,  „  .  «*€ 
name  of  Aristoteles,  who  had  boen  previously  employed  by 
M'lhammed  II.,  at  Cons  tan  tino]de,  in  the  building  of  uLaLice, 
and  at  Venice  had  erected  a  splendid  portid  and  a  eh  -j 

wages  were  two  fiounds  of  silver  (then  ten  roubles)  a  i  1 

he  was  the  pei'son  who  introduced  the  new  Italian  * 

Bus^ia^  where  before  only  the  Byzantine-Gothic  had  1  -^ 

vat«d*  Ivan  III.  ako  built  for  himself  the  first  stone  niiuiHion, 
whereas  all  former  Grand  Dukes  had  lived  in  wotxleii  honiitsL 
It  was  called  the  Hewn  Palace  (^rnnatowitaja  palata),  '^ 

intended  to  be  used  on  festive  oeoasiona,  f<»r  the  r-  t' 

ambassadors,  &c.  The  bitter,  however,  was  buUt  by  an  iTj>ij«j 
architect^  called  Marco  the  Italian^  who  had  for  his  as^alafit 
another  of  his  couotrj'men,  named  Peter  Antonio,  who  bulJt  the 
hfuse  during  the  jieriod  from  1487  U)  141^1.  Another  palaoe^ 
built  on  llie  Jurfjfiliiw  Place,  was  bnti.t  ;.,  u.>.  ,nM,..t  ti..^  ,.r  i  4Q3. 
Ivan  III,  caused  the  erection  of  a  ^i  »3 

Milanese  architect  Aloysio^  which  i, 

J -and  is  yet  standing.    '  He   al&i3  surro  .  h 

•plendid  walls  and  turrets.     The  whoL  L 

by  high  and  strong  walls  and  ditches,  and  lor  obi  u 

^laoe  around  it,  houses  and  even  clmrches  were  *.h  I'- 

sent  alao  t*i  I  tidy  for  silversmiths  and  founders  Tht  hutt-r 
eatablii^hed  the  first  cannon  foujulry  in  Moscow  in  1488,  and  nlso 
cast  bellfl.      To  them,  also,  l^elonged  the  architect   a  ^^ 

whose  name  is  to  be  found  on  Russian  coins  of  Uiu  it 

was  by  Greek,  Italian,  and  German  artists  that  the  nri't  c^^uis 
were  struck  in  Russia,  whu  ha*l  been  brought  thither  by  Iv^n't 
wife,  Sophia,  and  it  was  in  her  honour  that  tlie  first  gold  ooin 
iras  sti^ck  in  Jhtoscow  In  1 4U7. 

For  the  sfdce  of  enct>uragi ug  the  opening  of  raine«,  and  %»  the 
Ru.Hi^iaus  ^\  ere  not  able  t^*  drive  shafts,  Ivan  a^'ailed  hlmai^  of 
the  aiiiltv  of  MjitltiaH  Oorvinus,  of  Hungary,  and  obtjiiiu.?  mlri^rn 
and  If   thence,  as  well  as  firom  the   1  f 

Gerii  ii:in   L,  and  was  constantly  en^l-^i 

f  rit    ,    11  .'hitects  to  his  kingdom,  for  the  erectioD 
rliujvlii^,  imd  entii-e  tfiMTis  —  tendencies  which  i 

during  the  reign  of  his  ignorant  and  sauguiuiLry  succttmAL:»» 


*  Ttfm  t*»  'BcieiiUfte  AjDoriiym.' 


ii  more  prof ud^r:  ii 

^pbiA.  Sinee  tbt  completion 
ftSie  juatly  oel^bratetl  water- 
Kufka    At    Fairmotmt,     what 

M  '  '     ^  -d  the 

Br  I  have 

>ely,  thut  it  luw  be^n  found 
tabtemsLTj  to  ct>nstnii?t  addi- 
tional works  Ui  snyply  the 
J^^^'l^*^Ai^*^.^  demand.  Philadei- 
j  h^  bj  a  reoent  aei  gf 

< '  I  h>n»    now    comprises 

both  the  old  city  proper  and 
all  the  8urronndin|T  distriete,  Ls 
now  pkoti^  j^bed  with 

water  froiu  .j>re  works, 

namely,  ihom  oi  Fairmoujit, 
Bprin^  Garden^  and  Kensio^- 
j.^ton;  uie  two  former  receiving 
^.Jtiietr  water  fixjm  the  river 
8chuylkill^  and  the  latter  fi'om 
the  Delaware. 

On  the  banks  of  the  SchnyW 
kill,  and  directly  opfM^flite  the 
6ki  city,  i«  the  dwtnct  of  West 
Fluladelphia,  now  also  ineop- 
porated  with  the  new  conaoH- 
dated  city.  This  district  haa, 
on  ac<x)unt  of  its  elevated  and 
healthy  position,  as  well  as  its 
proximity  to  the  business  por- 
t.tioti  of  the  city^  become  a 
-^•fiiTOnrite  locality  with  the  mer- 
cantile and  wealthier  jxirtion 
of  the  oommnnity.  Its  sitTKi- 
tion,  tfjOy  with  regarrl  to  the 
rtver,  partienLirly  adapts  it  to 
the  eatabl^^^  -  - '  4*  mami&c- 
tones,  wli  yean*  have 

rapidly  ace  v. , . .  i .  1 1*  v .  i . 

To  obtain  an  efficient  «npply 
of  water  for  this  flourianing 
district  fjom  the  works  already 
established  on  the  opposite 
•-ijanka  of  the  river,  won  fa  have 
*  liecxi  attended  witii  considenLble 
difficnlties ;  the  enterpriiing 
comnAisaioners  therefore  deter- 
mined to  erect  substantial 
wofka  on  the  spot.  It  was 
atd  adviaabie,  in  order  to 
a  sufficient  head  of 
r,  to  make  use  of  a  stand- 
Bimilar  to  that  at  the 
at  London  Waterworks.  A 
phun  pipe,  however,  erected  in 
BO  elevated  and  prominent  a 
poflition,  would  evidently  have 
oeen  a  great  eyesore  to  the 
whole  neighlxiurhood.  To  ob- 
viate this,  Messrs,  Btrkinbine 
and  Trotter,  to  whom  the  con- 
tract for  the  whole  works  was 
awarded,  prop<Tee<l  t.o  erect  a 
tower  which  should  combine 
tlie  two  qualities  of  utility  and 
ornament  With  this  object  in 
v'  "    V'  gentlemen  apphed 

t  I    Howiiou,  who  fur- 

toi3n*:<i  Lrif.-m  with  the  original 
desi|^  and  workin;^  drawings 
from  which  the  structure  of 
which  we  give  an  illustratioit 
wubaill 


The  centrsd  portinn  of  the 
tower,  which  compDrii|e«  th« 
pipe  or  tank  into  which  the 
water  is  forcetl,  it  5  feet  in 
diameter  and  130  ^eet  high,  and 
is  made  of  plate-iron  varyti^ 
in  thieknesfl  from  f-iuch  at  Ike 
hi  it  torn  to  ^inch  at  the  I0|». 
The  bottom  of  the  pipt  ti 
riveted  to  a  circular  flimch  on 
a  thick  cast-iron  base  pbite, 
whidi  IB  secured  by  subatantiB] 
bolts  and  keys  to  the  main 
fmrodatioo  plato.  The  latt«r 
i>*9la  on  a  foundation  of  heavy 
masonry,  to  which  it  is  per- 
manently attached  by  strong 
anchor-bolts.  A  branch  pipe* 
12  inches  in  diameter,  wotch 
commimicates  with  the  distri- 
buting main,  passes  throragh  an 
opening  in  the  masoniy, 
through  the  main  foundation 
plate,  and  is  ao  connected  to  the 
cast-iron  base  i»late  of  the  stand- 
pipe  that  the  water  may  have 
free  ingre-sB  and  egreas. 

To  a  height  of  3R  feet  above 
the  ground  is  built  (of  cut  stone) 
the  masonry,  whicti  forma  the 
pedes«tal  of  t  ii.    This 

podtstal  IS  O'  r,  15  foet 

across,  and  hm  m  cjjrenlar 
opening  inside  9  ft.  6  in.  in 
diameter^  ihua  leaving  a  space 
of  2  fL  3  in.  betwet^u  the  ottt- 
aide  of  tj  ind  the  inside 

of  the  I  tbr  the  spiral 

stairs.  uuiuLimg  from  the 
oautre  of  the  pipe,  and  passing 
«eros8  this  sp{bce  at  suitable 
intervala,  are  a  number  of 
wixmght-iron  bars  which  (one 
end  being  iKilted  to  the  pipe 
and  the  other  let  into  the  stone- 
work) serve  the  double  purpose 
of  connect  I liLT  the  ironwork  and 
Buisonr\  * ,  and  act  as 

iUj)jioH>  u>jt-iron  steps. 

At  each  uf  the  eight  comers  of 
the  pedestal  are  built  buttresses 
24  inches  thick,  and  22  ieet 
mtsasunng  4Usgoually  acroM 
the  comers  of  the  pedestal. 
The  projecting  comiee  at  the 
upper  portion  of  the  masonry 
is  20  feet  across ;  above  thin, 
and  into  each  of  the  eight  sides, 
are  let  cast-iron  panels  orna- 
men  ted  with  Gothic  traoety. 
Access  is  obtained  to  the 
itikri  r»r  of  the  pedestal  through 
doorway,  8  feet  high 
<  t  wide. 

Screwed  to  the  top  of  the 
masonry  by  means  of  strong 
uichor-boita,  are  eight  cast-iron 
plates  tinnly  tied  together  so 
as  to  form  a,  ring.  To  thcMie 
plates  are  attached  iron  pedea- 
tals,  which  are  connectetl 
together  by  Oothic  railing*«, 
and  which  support  the  eigtit 
rows  of  cluster  columns;  the 
latter  being  carried  upwai^ii  in 
lengths  of  10  feet^  form  the 
miimor  of  the  shaft.    Bingt  of 
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dii-iron,  into  whicli  the  endd  of  the  cluster  oolamiua  &re  packed^ 
MTve  to  keep  them  at  the  required  distance  from  each  other. 
SpiiBl  winding  pieces^  aXao  of  civat-irOD,  are  bolted  to  the  ontaide 
ol  the  pipe,  and  simihir  winding  pieces  to  the  inside  of  the 
cluster  ixilumnd;  both  have  a  number  of  flaiiches  projectiDg  fmm 
tlieir  aideSf  to  which  the  steiw  are  eeparately  bolted.  To  the 
fucterior  winding  piece,  and  betwe€fi  the  cluster  columns,  ai'e 
«*cut»d  a  fleriea  of  castiogs,  wliich  are  »o  carved  tua  to  itjpresetit 
a  oontinnona  Gothic  Hcroll  miUnj^.  The»e  pieces  are  further  con- 
fined tti  their  places  by  a  suitable  liand-i-ail,  which  ia  aljso  bolted 
to  the  in  aide  of  the  ei»lun)iii*» 

It  will  be  aeen  that  the  spiral  winding  nieoee  and  hand-rails, 
secured  in  thiH  manner^  ner^^e  aa  diagonal  oraoes  for  the  clnater 
ooiumna.  The  stairway  termiuateti  at  an  octangular  huiding 
17  feet  acrvs%  which  is  composed  of  plates  laid  on  radiating 
aut^iron  beauui,  one  end  of  the  latter  being  fastened  to  the  pipe, 
mad  the  other  to  the  oomers  of  the  entablature,  and  tJi©  whole 
further  8upporte<l  by  the  cluster  columns  and  ornamental 
brackets  securely  bolteti  to  both  the  columim  and  the  entablature. 
Surrounding  the  platfonn  or  landing  is  a  Gothic  railings  of  the 
aame  f>:ittei'n  aa  that  dretidy  referred  to. 

The  cluster  columns  are  carrieil  npwartis  through  the  platform, 
fibove  which  they  are  connected  together  by  ardied  piect?s.  And 
to  the  pipe  by  flying  buttresses,  and  ttitminate  in  suitable  pin- 
nadea.  To  the  top  of  the  x/ipe^  or  F\ther  to  the  top  of  caat-iron 
pilasters  attached  to  the  pipt  i^*  sci'urcd  tlie  plate-iron  spire 
9  ft*  6  in*  high,  aurmoimted  with  a  flag  ataif. 

The  whole  height  of  the  tower  fnjm  the  ground  to  the  top  of 
the  spire  is  14<)  feet,  jmd  to  the  lamling  114  ft.  8  in*,  the  lattar 
\mDg  reached  by  a  flight  of  J  72  steps.  This  altitude,  together 
with  the  fact  of  the  whi>le  structure  wing  erected  on  one  of  the 
mo«t  elevated  pjints  ia  the  neighbourhood ^  wUl  afford  from  tbe 
phitform  a  prospect  of  the  most  eatt-ensive  and  varied  description. 

The  en^nes  of  the  West  Philadephia  Waterworks,  which  will 
be  tsompleted  in  the  autumn  of  this  year,  are  on  the  direct^action 
Coi'uish  principle,  and  are  furnished  with  Btrkiiibine's  patent 
Buppkmenta ry* valve  apjmmtus  (see  Journal^  ante  p.  148),  together 
witn  a  modified  an<l  simple  valve  ge^jxing  armu^pd  by  Mr. 
HowBon^  of  Stockton  House,  Philadelpliia,  the  designer  of  the 
Stand-Pipe, 
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ON  THE  MOTION  OF  WATER  THBOUGH  PIPES.* 
By  HE>'Rr  Henn£sst,  M.R.I.A. 

A  VKRY  elaborate  aeries  of  experimenta  haT6  been  recently 
mmle  at  Paria,  on  the  moticfn  of  water  thrtJ^gh  pipes,  by  M. 
Daivv,  director  of  the  public  waterworks  of  that  city.  A  memoii* 
detailing  the  methods  of  cxjjerinient,  and  the  resulta  obtained, 
having  been  subinitte^l  to  the  Academy  of  Sciences,  a  commissioji 
of  inouiry  was  apnointeil,  from  which  has  emanated  an  extremely 
valuritjle  i-epoi%  drawn  up  by  M.  Morin,  juid  published  in  the 
^lumber  of  the  Conjptcs  Ri'udua  which  has  been  just  received. 

The  utility  of  econoniL^ing  and  prr>perly  regulating  the  supply 
of  watA?r  to  towns  and  man\if*K^t<>ries,  is  now  so  fully  i-ecognis^*!*! 
^ — tlic  industrial  and  social  irafKirtancc  of  any  practical  Cunclu-sions 
that  may  be  tlrawn  from  weO -con ducted  hy^iraulic  experimt'ntSj 
80  completely  admltted^that  it  appears  desirable  to  give  tbe 
ntmotjt  publicity  to  these  invcNtigationa, 

The  exi>cnmental  and  mnthematieal  researciies  which  have 
hitherto  formed  the  b^isia  for  eng^ineering  calculatiuns,  have  gene- 
inilly  afibnled  but  little  information  as  to  the  influence  of  thjQ 
condition  of  the  interior  surfaces  of  the  pi|>es  on  the  reaistanoe 
to  the  flow  of  water.  Partly  rc'^nlting  from  this  cause  is  tbe 
f*ict  not  unfrequently  observed  in  connection  with  gi*eat  wat^r 
Work?,  that  while  the  volume  of  water  actmdly  discharged 
through  new  ca^t-irou  piiJCij  is  geaei'ally  greater  than  tlu^t 
ilp^lih  rJ  fmm  scientitjc  rules,  as  aoon  as  the  pipes  have  been 
use,  and  that  deposits  liave  been  formed  in  them, 
t  I  in^jH  irt  entirely  re veiiied. 

One  of  the  chief  objects  of  M.  Darcy**  investigations  being  to 
^ear  up  ]>ractical  difticultie.H  of  this  kind,  he  proceeded  to  make 
a  series  of  mcperimenta,  in  order  to  detemiine— 

1.  Hie  influences  of  the  state  of  the  sm-fjicea  on  the  discharge. 

SL  The  influence  of  the^diam6t*frof  the  pipes  on  the  resistance* 

He  used  pipes  varying  in  diameter  from  the  smallest  ever  used 

*  Vmn  tlM  'DoliUa  MoBtMj,  Jaanat  oT  iMlujtriAl  frc^reia.' 


for  pi««tictil  purpofieB,  to  Latf  a  metre,  or  a  littic  more  th 
1  ft  7 1  in.     The  pipes  were  also  of  di^erent  materials,  aocn^ 
drawn  iix^n  or  leiul,  and  some  of  iron  «oated  with  pitch,  or 
smooth  g|aw,  alao  cast-iron  pipes,  some  of  tham  quite  new,  i 
old  with  dqxisits,  and  some  old  without  deposits* 

The  experimental  arrangements  were  auch  that  th«  oh 
was  able  to  measure  the  preasure  or  effectual  head   of  watsr  j 
the  iron  pipes  at  tlie  origan  of  movement  nnA  at  distftXLces  of  < 
and  100  metres  [164  and  328  fe^t]  ^th«r  on.    The  difler 
would  give  the  measure  of  the  loaa  occasioned  by  tbe  : 
oi  the  surfaces. 

The  leaden  pipes,  which  were  50  metree  long«  or  more    , 
twelve  hundred  times  ilie  diameter  of  the  thidkest  employed,  ] 
the  pressures  measured  at  a  diatanoe  of  :^  metres^    A  aiimk 
arrangement  was  nnide  in  the  ghias  tubes,  which  ha^l  nearly  ) 
same  dimensions.    The  mean  veloci ties  obtained  i  r  i    \  i- 

ments  varied  from  0  03  metres  to  5  or  6  mctnss  p>  d 

is,  from  1"18  inch  to  16  fl.  5  in*,  or  19  ft.  8  J  in  neariv,  thuM  go  ma 
even  beyond  the  limits  used  in  practice.  The  inclinations  and 
diameters  of  the  several  pipes  were  carefally  meaanred  hy  the 
mtkst  approved  methods. 

The  most  important  general  result  deduced  from  these  ex]:^- 
ments  is,  that  tne  nature  and  state  of  tha  interior  of  the  pijK-s 
exercise  a  considerable  influence  on  the  discharge. 

It  appears,  for  example,  that  compared  witn  the  fbrmnlae  of 
M.  Prony,  iron  pipes  coated  with  pitch  dve  diHcharcrts  crrtfitf r 
than  the  calculated  results  in  the  prof 
that  glass  gives  similar  results;  hut  that 
diameter  had  been  only  very  slightly  diminitihed  by  d*  j 
velocities,  and  therefore  the  effective  dischargf*,  wert 
less  than   the  theoi'etical   indications,  while  ^ter  a  thoruugk 
scouring  a  perfect  agreement  became  manifest. 

The  diameters  of  the  pipes  seemed  also  to  exercise  a  mom 
decided  influence  on  the  tfischarge  than  what  had  been  hithert<3 
assigned  to  them;  ftT  with  smafl  diameters  the  results  were  lese 
than  by  the  fomiiilir*,  while  they  were  greater  for  large  iliametfirs. 
This  influence  of  the  diametera  was  probably  overlooked,  a* 
suggested  by  M.  Darcy,  from  the  fortuitous  compensation  estab- 
liahed  between  the  resistance  in  very  thin  but  sm'X'+^*  liin^s 
and  those  nf  considerable  t!iickne»s  but  encumbered  bv 

From  a  discussion  of  his  experimental  results,  itfi'ii 
the  law  of  resistance  is  generally  expreased  by  the  usual  formula: 
pS  B  +  «*  A  =  E  I 

R  being  the  mean  radius  or  hydraulic  mean  depth,  I  the  inclisA' 
tiiiu  of  the  tul>e  due  to  the  resistance,  v  the  velocity  of  eflltuc^ 
and  A  and  B  constants.  But  an  exception  to  this  law  holda  in 
the  case  of  very  thin  tubes  find  low  velocities,  in  which  caf*e  the 
term  B  disap|>tiars,  and  tlie  resistance  is  prcmoriioued  to  the 
velocity  simply.  As  might  be  expectetl,  thorewre,  the  diameter 
aiKl  the  substanoefl  composing  the  diflerent  pipes  have  been  foond 
to  influence  the  vidues  of  A  and  B,  for  the^ie  have  been  found  to 
difier  in  tulj^es  of  the  same  dimensions  but  of  diffei'ent  degrees  of 
internal  smootlmesa,  and  also  in  those  wliich  were  equally  smooth 
but  with  unequal  radii. 

In  pitied  contdning  much  deposit^  matter,  which  is  nsnal  in 
those  that  have  be^  some  time  in  service,  it  appears  frc^m 
M.  Darcy 'b  experiments  that  the  resLstanoe  (as  aomitted  by 
several  engineers)  eouM  be  iwdcly  considered  as  simply  propor^ 
tional  to  the  square  gf  the  velocity,  thus  simplifying  practical 
caleuhitiona.  These  expertmentH  being  made  with  pressures  so 
varied  and  so  considerable,  an  admirable  opportunity  waa  afibrded 
for  testing  the  long-admitted  principla^  tnat  th«  resistance  pre- 
sented by  the  aide?*  of  a  tube  to  the  Liquid  paaaiiig  through  ig 
independent  of  the  pressure  of  that  liquid.  It  was  founJ,  for 
example,  that  where  the  head  of  water  varied  in  the  nitio  of  from 
about  55  ft.  9  in,  to  85  ft,  4  in.,  and  again  from  about  72  feet  to 
1 31  feet,  between  the  tM'o  imrta  of  the  pipe  submitted  to  obseri'U- 
tion,  tlie  differences  or  losses  of  head  have  remained  the  same  for 
both  parts.  Such  decisive  results  completely  comfirm  thf 
important  hydmiilic  principle  just  mentioned. 

in  order  to  detemune  the  numerical  valuea  of  the  confltant«  A 
and  B  in  the  formida 

t;=B  +  t»A  =  Br, 

M-  Morin  objects  very  properly  to  the  xxm  of  the  method  of  leut 
gquarea,  as  not  only  requiring  \nerT  troubleeoma  oaUmla^tiotia,  but 
also  introducing  into  the  results  the  inflnened  of  mem  tuo^dmiUd 
anomalliefl^  which  such  experimentfl  ftotnetimea  present  He 
prefen  a  graphical  representation  of  the  actual  j^esiuts  of  experi* 


ment^  as  being  more  ejcpeditio^is.  ;in«l  rnpable  of  rernlerint?  more 
palpable  sin^h  accidental  eirciin  i  the 

usiial  law,    M.  Dnj-cy  has  empi  ualy 

with  that  of  least  ftquar^^  taut  him  ihu*  in  a  great  mea8\ire 
^briated  the  imperfectiona  of  the  latter.  Obsei^ers  in  every 
department  of  pfij'sical  science  mi^ht  pmfit  by  the  hint  of  M. 
Mbrin  aa  to  the  8uoeeafiive  employment  of  the  two  methods;  by 
which  J  we  pivsnjne,  he  means  the  application,  first  of  the  j^- 
phicjd  method,  ao  as  to  detect  the  iicculental  anoraaliea,  and  then, 

L  their  elimination,  the  application  of  the  method  of  leajit  squarea 
i  the  puriftfHl  rt5ault«. 

After  determining  the  values  of  the  constant  oocflSdenta  for 
lobes  of  differvfit  materiali  and  dimensions,  M.  Darcy  haa  eati- 
mated,  by  the  aid  of  hia  formulee,  the  velocities  correBponding  to 
file  different  inclinationa,  and  has  oompared  them  with  the 
libserved  velocities.  This  comparison  shows,  that  for  all  kinds 
of  piTjea,  and  for  every  diameter,  aa  soon  aa  the  velocities  attain  a 
few  decimetres,*  the  formula  of  reaisitance  may  be  changed  to 

i|  «»B.  =Er, 

and  this  will  be  eqwdally  ctirrect  for  pipes  containing  deposita; 
fliat  is,  for  working  pipes  in  their  usual  condition. 

A  comporiflon  gf  tue  values  iiT>LriJtii*J  for  the  coefficient  which 
determinea  tlie  reaUtance  in  tul  ig  but  slightly  in  thick- 

ness, has  shown  that  their  diti'  _;reea  of  Bmootimeas,  and 

general  condition  of  their  internal  sttr&ioes,  eacemse  very  remark- 
able effects  on  the  amount  of  that  resistance.  Thus,  tubes  of  thin 
aheet-iron  coated  with  pitch,  of  clean  caat-iron,  and  of  caatriron 
covered  with  depositst  each  having  in  inches  respectively  tlie 
diameters,  7'717,  7'4C)1,  and  9*567 ^  gave  for  B^  valuea  which 
varied  proportionally  from  1  to  1*5  and  3.  This  result  shows, 
that  in  estmmting  the  action  of  a  aeriea  of  pipes  for  water- 
works, they  should  be  always  supposed  to  have  arrived  at  the 
normal  condition  of  being  coated  with  more  or  less  deposit^  no 
matter  how  comparatively  smooth  they  may  be  at  the  time  of 
Liying  them  douTi. 

Having  found  by  experiment  that  the  resistance  diminishes 
with  an  increaide  of  diameter^  M.  Darcy  sought  the  law  of  varisr 
tion  as  some  simple  function  of  the  diameter,  and  he  haa  shown 
that  B|  in  the  formuhi  last  given,  may  be  repreaeute<l  by  two 
terms,  one  constant,  and  the  other  varying  inversely  witSi  the 
diameter  of  the  tube.    The  law  thus  becomes 


RI  =  t^(a+B) 


Or  if  L  represent  the  length  of  the  pipe  and  H  the  height  dnd 
to  the  resistance. 


H 


=  .!;(.. 


R 


)• 


From  A  seitefl  of  eight  experiments  with  tubes  of  drawn  and 
cast-iron,  sensibly  of  the  same  degree  of  smoothness,  and  with 
diameters  varying  from  half  a  metre  down  to  0122  metre  M. 
Darcy  has  obtained  the  fallowing  nnmericaJ  values: — 

a  —  -mmmiy   t  =  •00000647, 

"When  the  values  of  E,  L,  and  v  are  given  in  English  feet-*^ 
a  =  tKXK)507,     b  =  -OOOOSlii. 
The  expression  generally  recognised  among  hydraulic  engineers 
as  equivalent  to  the  foregoing,  is  gi\'en  by  Mr,  Neville  m  the 
form,t 


Bl  =  ^(a+^) 


I On 

I       Hiami 
I       metr< 


ooooeefid. 


Where 

a  =  -00005585,  b  — 
On  making  use  of  these  results  a  very  satisfactory  agreement 
la  found  witli  obfler\*ation,  so  that  it  waij  possible  to  safely 
llcnlate  the  values  of  B^  in  the  formula  of  r*  Bj  =  R  I,  for  all 
xametcrs,  for  every  centimetre  from  the  first  up  to  50,  or  half  a 
metre,  and  sJao  for  every  5  centimetres  up  t^j  a  metre.  By  simple 
transformations  of  the  preceding  fDnuulit,  which  wOl  rea^lLly  tKciir 
to  scientific  readers,  it  is  possible  to  obtain  rules  for  calculating 
the  incliuation  required  for  obtaining  a  given  velocity  witii  a 
certain  diameter  of  pipe,  or  the  converse  problem  of  finding  the 
velcKnty  corresponding  to  a  given  inclination. 

The  variation  of  the  coefficient  of  resistance,  which  must  t*e 
taken  into  account  for  narrow  pipes,  is  much  less  perceptible  in 


*  Q&e  ^AdmMn  ^  S'99T^  ixkdkm^  not  iDoch  Iom  \hm  4  ixmkm. 
t  8m  '  Hjrdraulic  Tfthlai,  Coofflde&U,  and Fcnnulto/  bj  Jolm  K«vme,  €.£.,  M.IUI,A., 
Oooiit}  SiuTf^or  of  Lutitli. 


those  with  diameters  greater  than  from  about  5  to  6  inches,  and 
it  may  be  considered,  without  inoonvemenoe,  aa  oonafcant  for  all 
t^ose  of  greater  diameter. 

M.  Darcy  has  also  turned  his  attention  to  another  question 
connecte*!  with  the  motion  of  fiuida  in  pipes,  which,  although 
oomfjarMively  unimportant  for  pmctical  purpises,  poeaesses  mudl 
sciHutific  interest*  The  jjornt  referred  to  is  tho  law  of  variatioti 
of  \  f  the  particles  of  fluid  from  the  axis  of  a  pipe  where 

it  i  uum,  to  the  surface  where  it  is  a  minimum.     With 

tht*  r-iM  uT  a  small  and  very  slender  Pitot  tube,  of  which  one 
branch  could  l>e  placed  parallel  to  ihe  axis  of  the  piiJC  at  different 
distance^*  from  that  axis,  aud  of  n  -  •  -  n ter  giving  the  preseare 
exerciseil  on  the  surfiu*e,  he  htis  I  I  the  excess  of  pressure 

observed  at  the  Pitot  tul>e  ovi^r  il..^^  ^-u  ..ae  manometer,  and  by  a 
special  prooesa,  the  velocity  of  the  fluid  acting  on  this  tube,  or 
some  quantity  proiK:>rtion:d  to  the  velocity.  Comjmring  in  this 
way,  for  different  inclinations,  the  excess  of  velocities  in  the  axis 
over  the  vekxnties  at  diffei-ent  ilifttances  thereftxsm  with  the  sqnare 
roots  of  the  inclinations,  it  followed: — 

1.  That  the  ratio  of  this  excess  to  the  incHnations  waa  constant* 

2.  That  the  ratio  of  this  excess  to  the  }  power  of  the  distance 
of  a  moving  porticlift  from  the  axis  was  constant  for  the  same 
inclination. 

3.  That  the  ratio  K  of  the  same  excess  to  the  product  r  |  v]^ 
constant  for  the  same  pipe,  \^ries  from  one  pipe  to  another 

jr 
inversely  as  the  radiug,  so  that  ^^  is  constant. 

Itbl-    ■ 
V,  ofth 
f>,  of  those 

by 


B 

V  to  infer  that  the  relation  between  the  velocity 

s  aituateii  in  the  axis  of  a  pipe,  T^ith  the  velocity 

8iiuiited  at  a  distance  r,  from  tiie  axis,  is  represented 


V  -  tt  = 


Kr|  VX 


U 

Whence,  if  w  represent  the  velocity  of  a  particle  at  the  surfaoe  of 
tlie  pipe, 

«?  =  ¥-£  V'bT;    or,  K  VT  =        ""  "' 


VB 


Whence  substituting,  we  obtain, 

V  ^  Y  —  (T—  tt?) 


From  which  the  velocity  of  any  particle  may  be  obtained  if  the 
veiocities  in  the  axis  and  at  the  surface  are  laiown. 

It  finally  apjiears  that  for  the  mean  velocity  ii,  M,  Darcy  has 
deduced  the  expression^ 

u=     -^^—. 

By  comparing  the  results  of  experiments  made  with  different 
pipes,  M.  Darcv  has  l>een  leil  to  conclude,  that  although  the 
degree  of  smoothness  of  the  interior  of  a  pij^e  must  influence  the 
resistance,  and  consequently  the  mean  velocity  of  the  fluid,  it 
does  not  affect  the  law  of  vjiriation  of  velocities  from  the  axis  to 
the  surface^  which  appeaa-B  to  depend  on  the  visct>aity  or  molecular 
condition  of  the  liquid. 

It  seems  tliat  the  conclusions  at  which  M.  Darcy  has  arrived 
relative  to  the  coefficient  of  contraction  have  not  be^en  eonsidererl 
quit©  satiafactoiy.  It  appears  from  the  theory  establishetl  by 
JxL  Foucelet,  that  the  coefficient  in  question  is  a  funclion  of  that 
at  the  o|>t'ning  of  the  tube,  which  varies  with  the  head  of  water, 
the  dimenaicjns  of  the  orifices,  and  the  velocity.  It  follows, 
therefore,  that  the  coefficient  of  contraction  at  the  ormn  of  the 
pij:>es  ought  itself  to  vary  with  theao  quantities;  but  M.  Dart^ 
mis  obtained  a  constant  coefficient,  sucli  a^  is  generally  admitted, 
and  this  only  by  a  c*>injK?n3iition  of  differencea.  We  have  very 
little  doubt  that  a  more  correct  result  woidd  have  been  obtained 
if  he  had  employed  in  the  diflcufldon  of  his  experiments,  the 
graphicjil  method  in  the  peculiar  way  to  which  attention  has 
been  ali'ea<ly  tlirected. 

Here  we  must  conclude  our  account  of  these  important  re- 
searches, which  we  are  glad  to  learn  will  be  publiaed  m  detail  by 
the  Academy  of  Sciences,  in  the  *Memoire8  dea  Savanta  Etrangera.* 


HB 
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mE  trSE   OF  COAL  IN  LOCOMOTIVE  ENOmES. 

Hbpout  0/  Messrs.  Woods  and  Marshall  to  the  London  and 
Mtrih-Wmtern  MsUmaif  Company,  an  the  Burning  qf  Coal  in 

LoeoffHiMm  Engines. 

Under  the  following  resolution  of  the  general  locomotive  com- 
mittee of  the  9th  July,  we  have  mftde  a  series  of  experiments  on 
aome  of  the  engines  of  the  southem  divmon,  witn  a  vie*  to 
report  to  jron  upon  the  qnestiiins  submitted  to  us: 

'VEe»olve<i,  ™  Tliat  Messrs.  W«kx1«  and  MafsUftll  b«  instructed  to 
fiUklke  trial  f>f  the  vnnrms  sort*?  of  co*l  iii  the  engines  of  the  soutVieru 
divis!  tt  meeting  of  this  committee  whether 

eo*l  ,otorily  ua^,  in  what  proportioti,  wid  at 

After  conferring  with  Mr,  iTConneUj  and  witL  a  view  to  com- 
jplei^^  our  repKJrt  within  the  s|iecilied  time,  we  judged  it 
ttppdient  to  limit  oui-  experiments  to  the  trial  of  two  kinds  of 
CtoI,    r  ^  ^  ;  ,11  of  tlie  j)erformance8  of  an  engine  of 

the  '  I .  M^ConnelfB  patent,  with  those  of  an 

engiii-        ...,      i.i-.jui  i  "  chiJis, 

The  Hawkisbuiy  coal  aeemed  to  be  most  eligible  for  use  on  the 
southern  division;  on  aoeouut  of  its  being  procurable  at  a  com- 
parative! j  low  price,  in  consequent^e  of  the  proximitj  of  the  pit* 
to  the  iniin  line  of  the  southern  division . 

The  pita  are  situate  on  the  Coventry  and  Nuneaton  Iwanch, 
about  four  miles  from  Coventry,  ami  yield  a  coal  of  hard  quality, 
free  tt^m  any  excess  of  bituminous  matter;  and,  in  other 
respects  {m^  for  instance,  in  freedom  &jm  clinker)  favourable  for 
eombustiou  in  engine  funmces* 

Two  qiialitit's  of  this  coal  have  been  submitted  by  us  to  trial, 
vizt^ilkin  coftl,  which  is  delivered  in  large  blocks  free  frt^m 
small  coal,  and  the  coal  termed  '* scree uings,"  or  "cobbles/*  which 
is  delivered  in  small  lumps,  but  free  from  duat  or  slack.  The 
prices,  as  given  to  ua  by  Mr.  M*Connell,  are — 
It^uu  ooal,  delivereti  in  eontrartor^a 

wagons  at  Bugby 9#.  7-i<^*  per  ton. 

Cobbles,  ditto.. 7*.  B|rf.    ditto. 

The  cobbles  are  not  so  hard  aa  the  main  coal,  imd  break  into 
umaller  fiiigmenta  when  struck  by  the  ham  men 

Til©  cobble«  can  only  be  supplied  in  limited  qiiantity, 

Fpr  the  purpose  of  cnmpai'ison  of  the  cost  of  working,  it  was 
important  to  obtain  the  exact  duty  of  the  engine  with  coke  as 
w^ll  aa  with  coal,  and  our  series,  therefore,  includes  the  results 
of  several  days'  woi-k  with  the  best  coke  we  could  obtain— vij;., 
Penae^s  West  coke. 

The  engine  worke^l  alternate  days  with  coke  and  coal,  per- 
forming ejw-h  day  164^  miles,  the  double  journey  between  Rugby 
anil  Lcjndon. 

The  performanoe*  of  the  first  two  flays  are  not  here  recorded, 
niid  »iay  be  eonaidej^  as  pndiminary/  The  weather  on  one  of 
these  daya  was  very  stormy,  and  rendered  the  results  of  an  e%- 
oiptiotial  «baniieter;  and  the  men  had  not  then  acquired  the 
teeiwledge  of  th^  rnHnne^^ment  of  a  eoaJ  fire,  which  a  little 
fnrtiier  experl  m. 

ForaixcoL  fhe  Suncky  excepted)  the  passenger 

engine  No.  ;jo;^,  Mr  M  Owmeirs  pat4?nt,  worked  the  12*55  p.m. 
up  ©XDrest  train,  and  the  5  45  p.m.  down  train,  thrt^  days  with 
Peases  West  eokei  and  three  with  the  Hawksbury  main  coal; 
t^e««  two  tnuas  l»eiog  nearly  equal  in  weight,  and  presenting 
Ij^lf.  "-"'"t:->M   I.!'.. -^  ffii»  period, 

'1  .  and  the  subsequent  experiments,  will  be 

fourjvi  111  ,iiT-  wtuit-  £t|^|»+;uded,  but  the  following  are  the  general 
reenlta: — 

JVb.  t»()3  Enffine. 


day  with  Hawkabury  Main  ooal,  and  core  day  with  cobble 
£Qllowing  are  the  reaulta; — 


Tha 


Coke 

Coftl 


MSea 


4m 
in] 


ap««d 

per  Hour. 


Milen. 
3MS2 
3^-26 


per  mile. 


lb. 
26*34 


W*t*^r 
p«rll». /ucL 


Deemittg  it  necessary  to  ascertain  the  practicability  of  using 
cnad  with  beavier  trains,  we  cauaed  the  same  engine,  No,  303,  tu 
work  the  6  30  a.m.  down  train  and  the  11*46  a.in.  up  train  over 
the  same  ground.    We  had  one  day's  experiment  with  cokei  one 


N<t.  80S  m^Sfme. 

Btnm. 

Deaartptlini  1 

FUeL        i 

Mik« 
na. 

CurUgBft. 

perHour. 
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MnoQ  cool 
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20-6 
29-3 

29-41 
28'$6 
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lb. 
2«t-80 
41-66     ' 
51  49 

Ok 

5d7 

The  remaining  experime(nt  we  have  to  neeoid  is  with  cme  of 
the  hurgeet  daas  of  the  ordinary  engines,  No.  S93,  workiiiff  tJM 
12'55  p.m.  up,  and  5*46  p.m.  down  trains,  with  Hawktbnry  Maia 
coal.    The  engine  has  a  large  fire-box  with  a  longitudinal  tm6t*» 
feather  and  two  fire-doora.  tj 

yo.  293  Snfftm. 


terlei. 

MOM 

QUTil«M. 

opeea 
per  flour. 

Tnel 
perBilt. 

WHer 

pfrlkfaBL 

F 

Main  coal 

16il 
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MDeiL 
3206 

47-75 

lb. 
452 

L  The  question  of  the  practicability  of  burning  coal  in  sitcb 

locomotives  must  be  answered  in  the  aflSrmative.    The  er~' 

had  no  difficulty  in  maintaining  the  required  pressure  of 
and  speed  with  the  trains  assigned  to  them. 

n.  Taking  a  general  view  of  all   the  performanoea  cf 
engine  No,  303  with  coal,  the  consumption,  or  rather  non-| 
duction  of  smoke,  was  very  completely  attained 

In  the  majority  of  cases,  both  in  travelling  and  standiJ 
engine  was  practically  free  fWim  smoke,  the  trace  being  sol 
as  to  be  imperceptible  without  dose  examination,  and  w 
not  observe  in  any  instance  that  the  smoke  emitted  oonlcl'l 
accf*unted  a  nuisance. 

From  tliese  remarks  we  of  course  exclude  the  period  of  llgh^ 
ing  the  fire  and  getting  up  the  steam,  when  the  combustio 
is  mcomplete,  and  the  production  of  smoke  cannot  be  avoided 

The  non-prtxi action  of  nmoke,  whilst  the  engine  La  workir 
no  doubt  depends  very  much  upon  the  individual  skill  aod  i 
of  the  engineman  and  fireman,  and  demand  very  close  and 
ful  attention  on  their  parts. 

The  conditions  under  which  the  reaults  related  were  obtained 
are  as  foUows: — 

1.  Working  with  a  very  thin  fire  on  a  larce  area  of  grat*,  sod 
with  fire-bars  hiid  much  closer  together  than  is  neoeanyrv  for 
coke.  By  tl»e  large  area  of  grate  and  thin  tire,  a  larg^YobiiiM 
of  atr  is  enabled  to  paas  thi-ough  the  ignited  fuel  under  a  modttate 
draught, 

2.  Frequent  firing  in  small  quantities  to  equaliaa  the  dtwB* 
gagement  of  the  g.ises,  and  thereby  prevent  the  production  of  a 
larger  qHantity  at  one  time  than  can  be  saturated  by  the  air 
passing  through  a  giate  or  fire-door.  This  frequency  of  Aring 
involves  much  greater  care  and  labour  on  the  part  of  the  finsmait 
It  waa  found  in  the  trials,  that,  on  an  average,  the  fireman  fired 
four  or  five  timee  more  frequently  with  a  ccal  than  with  a  c^k« 
fire.  Say  once  in  every  two  or  three  mOes,  instead  of  onoe  ift 
10  or  12  miles. 

lu  thn>wiiig  on  the  fuel  the  fireman  has  carefully  to  obaerra 
the  state  of  the  fire,  that  he  may  tla-ow  the  fresh  ocialaDMio 
maintai  n  a  unilbrm  ctivTring  of  the  grate;  the  thickueea  of  fori 
ranged  from  about  4  to  6  inches. 

a  JUemate  Firim?.— The  tire-box,  divided  longitudinally  bf" 
midfeather  into  two  separate  comfwirtmentii,  each  provided  with 
a  fire-door,  gives  the  means  of  firing  alternately,  and  thus  kei^p^ 
ing  a  bright  fire  iu  one  box,  whilst  the  other  is  damped  l^  Ui0 
addition  of  black  coaL 

4  The  combustion  chamber  allows  of  the  mixture  of  tike 
gaseous  products  of  the  two  fires  with  the  quantity  of  fraa 
oxygen  needful  to  efiect  their  due  saturation,  atibrdit^  tipaoe  for 
oc»mbustion  to  take  place  before  the  gases  pass  iuU>  tha  tiilj^p 
This  arrangement,  combined  with  the  double  box,  m 
Mr.  M'Connelfa  engine  a  more  perfect  ^*amoko-ooDattmar| 
the  common  engiua. 
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5L  QtutHt^  9/  Ikff  CW,^-The  conJs  were  in  lumps  of  modeimte 
to  prevent  obstniction  to  th<^  draught,  and  iiaddt?ii  gener&tioii 

a  \tLrge  Toinme  of  gaa^  which  ensues  uf>0R  throwing  small 
coal  or  dii«t  into  a  bright  fire.  Hanlneart  id  the  coal  i«  a  qnalily 
which  tends  to  diminish  tho  prf>portion  of  dust  from  breaka^. 
The  coal  thould  contiiin  as  little  bitumiuonfi  matter  as  ma^  be, 
and  burn  with  little  ash  or  clinker. 

6.  Damper,  to  regulate  admission  of  air  to  the  grate^  must  be 
camtile  of  being  cToeed,  wholly  or  partially,  otherwise  Binoke 
wm  be  emitted,  and  fuel  wasted  at  the  stations. 

It  must  be  Tinderstoo^l  tliat  the  above  were  the  conditions 
obaerved,  and  apparently  reouired,  in  lA-orking  th<^  engine  Ko» 
303  efficiently  ana  satisfactonly  with  ooal;  but  we  do  not  assert 
that  these  are  invariable  condition^)  as  applicable  to  other  engines, 
the  different  construction  of  which  miglit  adapt  them  to  bum 
coal  ill  another  way. 

The  expenment  with  No.  293  engine  *lid  not  give  m  good  a 
reeult  in  point  of  smoke  burning;  a  brownish  tint  of  snLoke  was 
pretty  crinstantly  observable,  but  though  sometimes  very  light, 
was  frequently  decidedly  objectionable. 

On  the  other  hand,  it  ia  fair  to  state  that  the  man  who  drove 
it  had  not  had  much  experience  in  burning  cojd,  which,  oa  may 
be  inferred  from  our  foregoing  remarks,  requires  a  nianagemeut 
of  the  fire  alt*>gether  ditferent  from  that  of  a  cuke  fii*e. 

We  believe,  Tiowerver,  that  general  experience  shown  that  the 
ordinary  engine  is  not  welt  adapted  for  smoke  burning,  and  it  is 
certain  that  in  the  ca^e  of  No.  29;i,  the  wmoke-box  beanie  over- 
heated  by  a  large  accunmiation  of  coal-duat  partly  igntte<L 

These  effects  were  altogether  absent  in  Nu,  303  engine,  owin?, 
jj^^NlbileflOi  to  the  hu'ge  recepta>ale  in  front  of  the  tul>es,  whicli 
ttKrved  to  arrest  and  detain  in  the  tire-box  the  smfdler  particles 
of  ooal  which  otherwise  would  have  pass^  through  the  tubes. 

ITL  Relative  jiowera  of  coke  and  coal. 

The  oompariaon  of  series  A  with  «eriea  B  indicates  a  consnmp- 
tion  of  co«d  40  per  cent  greater  tliaai  that  of  cc-kc  in  working 
fimilar  trainft,  tne  average  hrnds  and  speeds  being  nearly  the 
•une;  but  the  work,  a**  indicated  by  th»'  consumption  of  water^ 
being  slightly  less  on  the  occasions  when  coat  was  used. 

The  Lfjmparison  of  sevieA  C  and  D,  with  a  heavier  and  slower 
description  of  train,  givei*  a  conflumption  of  coal  55  per  cent, 
greater  than  with  coke. 

Taking  the  quantity  of  water  a«  probably  the  most  correct 
appnjximat*^  meaanrt?  of  tlie  several  resistances,  we  find  the  mean 
duties  to  be  as  follows: — 

1  lb.  coke  to  860 lb.  water ;      1      1  lb.  coal  to  6"83 lb.  water ; 
which  show  a  profH>rtiou  of  100  lb,  coke  as  equivalent  to  148  Ih. 
coal,  as  cottsomed  in  No.  303  engine. 

We  shall,  therefore,  a.S8ume  48  per  cent,  increase  in  estimating 
the  relative  coet  of  coal  aa  compared  with  coke. 

The  more  imperfect  porfonnance  of  No,  293  engine  gives  a 
much  greater  ditference,  being  no  less  than  90  per  cent. 

The  consumption  of  coke  observed  in  these  experiments 
accords  very  clnr^Iy  with  the  reaidU  of  the  eiperiamnts  made 
under  simibu-  circumstJUioeB,  and  detailed  in  our  former  repuit^. 

From  the  great  exoess  in  the  quantity  of  coal  constmied  over 
cokey  we  are  strongly  ditspoeed  to  think  there  must  be  something 
disadvantageous  in  the  construction  of  the  above  eugities,  or  in 
the  mode  of  working  them^  as  regards  their  applicabiiity  for  the 
use  of  coal  u  a  fuel 

This  view  is  confirmed  by  the  results  of  some  experiments 
made  at  Wolverton,  in  the  &xefl*engine  boiler  there,  with  the 
same  qnalitiea  of  coal  and  coke,  wheiYnn  the  ditference  of  heating 
or  evaponktive  pt^wer  appears  to  be  tjnly  20  per  cent.,  the 
et^apjration  Ijeing  7 '91)  lb.  of  water  per  lb.  of  coke,  and  677  lb. 
of  tUtt<>  per  lb.  of  coaL 

IV.  Relative  economy  in  cost  of  fuel. 

The  price  of  the  Hawkabnry  Main  coal  b+>ing  assumed  at 
7|<1  per  ton,  and  the  price  of  Pease's  West  coke  at  21*.  9rf. 
per  ton,  which  is  the  contract  price  for  the  same  delivered  at 
Rugby  in  the  contractor's  wasjons,  we  may  estimate  that  the  cost 
of  a  quantity  of  coal,  equivaleut  to  one  ton  of  coke,  will  be  14».  3rfl, 
being  tMr.  T^rf.  increased  by  48  per  cent. 

Out  of  the  21#.  M  paid  for  the  above  ooke,  we  are  in- 
formed that  your  Company  receive  bock  finm  the  Midhuid 
Railway  Compr'^v  ^-^  *t»r  a  special  agreement,  an  allowance  of 
9<<jper  ton.     T*  -  the  cost  to  Company  to  21#.  per  ton. 

The  saving  by  «. ,  ,  coal  would  then  be  6#.  9d.  per  ton,  or  the 
difference  between  2U,  and  X4>ff.  3tL 


Upon  an  aiiimal  total  c0QSizm|ido!i  oft  s^y  74^000  tons  on  t^ 
sontnem  diTision,  the  saving  to  locomotive  power  would  be  24,9tK. 
from  this  cause. 

This,  however,  assumes  that  all  the  en^es  are  of  a  kind 
suitable  for  burning  ooal,  and  that  no  other  mel  is  used. 

As  far  as  our  present  experience  goee,  the  large  endues  of  th** 
No.  303  class  are  the  only  engines  on  the  line  in  which  coal  can 
l)e  practically  used  without  oecasionin^  a  nuisanoe,  and  these 
constitute  at  present  but  s  smaO  proportion  of  the  entire  stock- 

The  exjiediency  of  increasing  the  stock  of  such  engines,  for  thr 
purpose  of  effecting,  wholly  or  i>artially,  the  saving  in  ooat  of  fuel 
which  we  have  indicated,  is  a  question  which  your  Dir«et«rw 
will  probablv  not  oon8i<ler  within  our  province  at  present  t*» 
diseuas,  involWng  m  it  does  so  many  collateral  oonsi derations; 
also  having  refereJice  to  the  general  economy  of  the  Company's 
expenditure — such  as  cost  of  engines  and  the  general  work&g 
expenses. 

If  the  qiipation  be  pntertsined  as  a  general  one  for  the  whole 
line,  til  '     nf  fuel  to  be  transported  from  place  U* 

place^-  J  < 'US  or  on  the  tenders — and  the  addi- 

tional n umbel-  ot'  hiOida  necessary  for  emptying  the  wagonH  and 
distributing  the  coal,  will  occssion  exj>en»es  which  we  have  not 
taken  into  account. 

Although  we  consider  the  experiments  made  with  No,  305 
engine  satisfactory  iti  potnt  of  smoke  burning,  we  cannot  resist 
the  belief  that  the  consumption  of  cctal  is  in  excess  of  what  it 
ought  to  be,  and  that  there  is  room  for  considerable  improvement 
in  this  respect  by  Tueans  which  shall  tend  to  utilise  the  heat 
which  is  at  present  wasted. 


THE    TWO   TUNNEL   SEWEE8   FOR   THE   ARTEMAL 
DRAINAOE   OF  THE  METROPOLIS. 

TO  TIIE;  aiOUT  HOK.  VUiCOUKT  PALMl^fiSTON,  o.c.ii^  M.r. 

Mr  Lord — I  have  been  duly  honoured  with  the  acknowledge 
msut  of  the  receipt  of  my  printed  letter  on  the  subject  of  th- 
ereat London  Drainsgc  Flan. 

Seventy  millions  of  gallons  of  w»ter  are  daily  raised  to  the 
smr&ce  of  a  densely-inhabited  valley,  and  thers*  converted  into 
sewage,  stagnating  in  the  IcFW-lying  districts  of  the  metropolis, 
and,  daily  polluting  the  atmt>Hphere  and  the  Thames,  they  urgently 
demand  an  efficient  outfall. 

The  MetrojKjlitan  C'ommission  <rf  Sewers  do  not  propose  the 
removal  of  the  injury  res^dting  to  tht^  ioludiitants,  but  to  spend 
1,050|0(XJ^.  in  covering  over  a  uxttur:i '  5  rivulet*  meander- 

ing dirough  open  tiebJs,  "the  Hackii  ;'  and  in  diverfcing 

similar  rund  drainage  inti>  the  popidous  locality  of  Deptfoni 

Tlie&e  works  have  been  stix>ngly  opposed  by  public  meetings 
aiul  circuhu^  by  deputations  to  the  Home  Otface  and  Gre«- 
street,  and  also  by  petitions  t^  Parliament;  and  it  is  respectiuMy 
submitt>ed  that  no  money  should  be  devoted  to  their  oonstrucliiiiii 

The  Great  Lt>ndon  Draimige  Pkn  of  two  tunnel  sewers  runninf 
through  the  most  populous  localities*  extending  from  CheliHL 
and  Vauxhall  resjiectively  to  the  marshes  ejLst  of  the  metropolis, 
would  be  capable  of  removing  not  only  70  millions,  but  si 70  mil- 
lions uf  gallons  of  sewage  daily »  and  would  cost  Li>O0,00t>i. 

These  tunnel  sewers  were  very  tkvourably  entertained  by  the 
government  in  lt(4>-6;  were  appi'ctvetl  by  the  othcers  01  the 
Westminster  Imprc*vement  and  Coimuiaeion  of  Beweiftin  16^7; 
were  not  oppc»sed  l*y  a  rejiolution  nf  the  City  Cagrmiwicim 
Februarj*  2tj,  18k4;  and  subsequently  received  aMoruios  of 
BtipfKirt,  Mai-ch  21,  IS^*^:  their  compiihensiye  character  being 
&cinowJaige?d  by  Uie  MetrojK>litan  Commission,  by  resolutions, 
Man^h  7»  1B48,  by  report  to  Parli/imGnt,  Februiiry  2J4,  1851,  and 
by  the  iTttignation  of  the  l'unimi;^fiionei"s  when  tliey  were  unahLs 
to  carry  tliem  into  executiuu,  Jime  23»  Ib/iS. 

This  plan  rests  upon  nctu;d  surreys  and  levels,  confirmed 
estimates,  borings,  and  data  colletited  during  a  series  of  years. 
Its  having  been  faHnsecuted  thi-ongli  the  agency  of  Commerci;d 
enterpri.'^e,  as  the  only  means  a\uilable  to  private  individuals, 
and  its  having  been  twice  submitted  to  the  scrutiny  of  a  Select 
Committee,  is  respectfully  urtred  in  its  briialf. 

Your  lonlship  directed  the  attention  of  tlie  House  to  this 
arterial  drainage  of  the  metropoUs  on  the  4th  and  l>th  March, 
1853,  and  8ub3ei|uently. 

S.  S.  Mown^'ooD. 

Ulingtonj  July  21#<,  1864. 


1 


342 

I 


T^E.  CIYIL  JENGIKEEI^  AND  ARCHITECT'S  JOURNAL^I 


OK  THE  NEW  STEAM  FEIGATES  TOR  f^2HB 
UNITED  STATES.* 

By  J,  M.  Rqeblikq,  C.E,,  Nia^ra. 

It  IB  announcetl  that  Chief  Engineer  >fArtia  it  j  i   ' 

to  examine  lutnil  ma^huieij,  with  a  view  of  iutr  1 

impro'vioiuants  i»  the  ootLSttoctiou  of  (he  b<»w  simtn  jiEi;.ii<f:^ 
oraein&d  to  be  built  Tliia  move  appears  to  indicate  a  <lel<^rrahm- 
tiaa en  the  part  of  oqp  naval  »utnoritie«  to  pKMlutHJ  *>' f".-^t^^»  •> 
eocoalibQnt)  and  to  do  jujstioe  to  the  prognMidtve  epint  ri 
The  SaUowiiuf  memarka  mre  resneetfully  stibmittwl  to  u.  .  :- 
dflEwtion  of  those  who  will  be  ctMrgwl  with  the  ptonning  of  the 
maciiiiiery  aod  boikra. 

ifflbe  great  saccea!*  of  the  CoUiui^  ttealneru  appears  to  be  prin- 
cfp^ttj  owio^  to  the  ffreat  evaporative  ]>owGr  of  the  boilei's,  hnd 
to  the  exceUeut  modt?!  of  the  hull — two  j">itit8  in  which  the 
Ciinard  tle^men  tare  inferton  The  genend  plan  of  engines  is 
the  same  in  both  lines,  and  I  believe  the  expaneive  aetinn  of 
aleam  if  made  uee  of  to  neaiij  the  same  extent.  Nur  is  there  a 
material  difference  in  tbe  preaaure  of  wtmm  carrieil;  the  con* 
smnption  of  ooal  of  the  Cmuird  line  I  have  not  been  able  to 
asoert&iiL  The  power  of  the  Arciie,  with  ftMnch  cyliiidera, 
10  feet  stroke,  cat-off  at  4  ft  4  in.,  30  lb.  profteure  in  the  iMiiler, 
261b.  in  the  oylinderH,  4  lb.  ractiutn^  14  rmolntionw  per  minnte, 
I  ttfty  Ite  nited  at  1645  oifective  horne-pjwer,  one  lioree-power  equal 
\  igy  33^UU0  ih  raised  one  foot  p^r  minute.  The  average  «jM?ea  of 
*  i  veMl  duHng  wx  voyageB,  aoeording  to  Mr,  Isherwood,  waa 
'  ItMf  milea  (dtatnte),  conmimptioii  of  ooel  per  voyage  946  ton^^, 
amperbotur  79*^  lb.  This  miike^  the  oonsiimption  of  I -horse 
power  per  hour  4'85lb.  really  a  verjr  creditable  resuJt.  The 
average  evaporative  power  of  the  boiler  In  stated  at  7 J  lb.  of 
Wfttdr  of  1  H>°  by  I  lb.  of  anthracite,  Ix>okinj^  at  the^e  facia,  there 
«M6ara  to  be  left  bat  little  room  for  improvements  in  the  war  of 
eikenev  and  economy.  And  thin  is  the  opinion  of  many  pro- 
feomtuu  tDfin,  mch  men  as  would  never  have  achieved  the  above 
resnlta  had  they  beeu  the  pei^ormetiB. 

It  is  to  be  regretted  that  the  old  elumflv  mode  of  fee<ling  aea- 
tfHter  wan  adopted  in  the  CoUins*  line,  while  such  an  excellent 
ap|Br«tili.aA  Pinaon's  Condenser  eouH  have  \y^en  applied.  This 
anmimifir  m  bound  to  work  if  properly  cnnf<tnictti<i  Uer<?*^  then, 
U  one  opening  for  a  very  esaentiAl  and  highly  important  improvB- 
niMit  in  our  new  steam  Mgates, 

I  ehall  now  migge- *^ fi.,...  ^ifpronilse  nothing  neW;  I  only 

deaire  to  draw  atti  ifd,  m*ell-establi8hed,  and  well- 

fact  of  the  «,--.^^   ^ -.  ..  .iij  produced  by  the  eximiidve 
of  ifeeam.     I  wiah  to  see  the  principle  of  the  Corni&b 
isiigiii^tiieoMa^ly  carrted  out  in  theae  new  frigates.    I  prtipoae 
to  carry  steam  of  60  lb,  pressure^  or  nay  45  lb,  above  the  iitmo- 
sphere  in  place  of  Mj  IK,  the  practice  of  the  Collins*  line,  and  to 
cntKjff  at  one-eighth  mrt  of  tlie  stroke  in  place  of  half--strt«ke. 
And  in  order  to  proatiee  a  nniform  rotary  motion,  and  to  keep 
down  the  idxe  of  eylindere,  I  propose  three  cylinders  in  phtoe  pf 
two,  to  work  three  cranks  set  at  an  angle  of  120°,  in  place  of  two 
otviiks  set  at  an  angle  of  90*^.     This  plan  contemplates  a  radical 
ehdge  in  the  old  m<xie  of  oonstmctiou;  it  may  appear  ittah  and 
venturesome  to  the  timid  and  to  the  tet-food-tnaiiyh-aione.    But 
nothing  short  of  a  radieal  change  in  tlie  plan  of  engines  and 
boilers  will  produce  a  material  ad\*ance  upon  the  great  flucceaa  of 
the  Collina*  steamers.     I  do  not  diacuaa  the  model,  because  I  am 
not  a  competent  judge  on  that  poinrL    Steam-eugines  and  boilers 
are  my  province,   where  I   may  venture  an  opinion,      I  feel 
aaiti«£ted  thatj  aaide  from  the   model,  the  above   plan,   if  well 
caused  ont^  will,  in  connection  with  my  new  boilers,  britig  steam 
navigation  to  perfection  at  once,     I  flatter  myaelf  that  tins 
opinion  will  be  concurred  in  by  all  those  who  will   candi^lly 
examine  the  queetaou,  and  who  have  made  themselves  competent 
by  Htudv  and  experience.     It  is  only  recently  that  the  Cornish 
engine  hBA  attracted  much  attention  outside  of  the  small  district 
where  it  haa  been  an  established  fact  for  many  years.      The 
SAtoniihing    labour    so  economically  performed  by  that  great 
^^nyriiie  which  m  dniiuing  the  Haarlem  Lake  in  HoBand 
the  result  of  ex|iaiii*ion, 
Tj         '    f  T  calculating  the  effect  of  expansive  action  is*  divide 
th«  stroke  hj^  the  length  of  the  cnt-off,  the  hj^erliolic 

logai  mint  K>i  fchat  quotient » added  to  1,  will  represent  the  edect  of 
liie  whole  expansive  action,  the  force  of  the  fbll  stroke  at  full 

*Froin  tlie  •Sdetitlllc  Asmka^* 


pressure  being  repTOsented  by  the  Quotient  I  propose  Co  cot^ 
at  cmeHcighth  part  of  the  stroxe,  Now  let  us  examine  the  relalrre 
effect  of  the  expansive  action  at  one-ludf|  one-fiuarter  and  oue- 
elghth  of  tlie  Btnjke:— 

Tlie  hyperbolic  logarithm  of  2  is  .♦*.., -  <> '^sl3 


This  gives  the  eflT 
Tliendl  9tiT>ke  ^ 
The  effect  of  au:'> 
full 

„  CUUi. 


8   lA 

if-stroke  ... 
rented  by 


'IWJt) 


'  hXK) 


hidf- 
wide 
.  u   I 

I  in 

t 


„  full  atroke  being,.,.,,.,., a^OOWOO 

Now  let  wi  r- »  "M-..>i,t  the  effect  of  fuH  stroke 

with  full  i  V.,... ..J ISXWOO 

The  effect  ol  L..:      .  ke  will  be 0-846 

,,  qimrter  stroke .,..«#.,....  O^dOQ 

,,         cut  off  at  one-eighth  *,„,,.  0*385 

And  also,  if  one  ton  of  coal  at  full  stroke  pro- 
duces an  effect  represented  by l^OOOOOO 

Ditto        cutting  off  at  one-half  ..,., 1*000 

Ditto  ,f  one-quarter    2*^66 

Ditto  „  one-eightli atlTO 

And  further,  if  a  voya^  to  Liverpool,  using 

steam  without  expansion,  will  consume,,....  !2C»0  tons 

The  conaumptiou  at  half-stroke  will  be 7r>n  v^tis 

„  quai-ter-etroke..  :%» 

,,  one-eighth  9(tiv^>l  ^ 

In  round  numbers,  therefore,  by  < 
of  the  stroke,  we  will  make  this  vu\ 

should  consume  500  tons  at  nuarttir-^trokt:,  7U0  toixa  at 
Btr«jke,  and  1200  tons  at  whole-stroke.  Here,  then,  is  a 
field  open — very  wide  indeed!      1  hazard   v  ' 

predict,  that  in  les-s  than  ten  yeiira  oar  vo\ 
veflsels  of  3O0H.>  tons  bui-then  will  be  marie  in.'^i 
with  less  than  400  tons  of  good  anthracite  cf* 
achieved  alone  by  expansive  action,  by  V" 
my  superior  mode  of  combustion  and  l 
pendent  of  improvementa  which  may  rcsuk  ;, 
and  superior  model,  anil  perhaps  a  superior  id 

The  above  figures  show  ^e  theoretical  til  : , 
which  of  c»:)urse  will  suffer  a  reduction  in  practice.     Short  < 
comparatively,  say  not  exceeding  10  feet,  but  wide  cvlIn-Lr^T 
encalsed  by  three  or  four  layers  of  felt,  which  v. 
warm^  and  prevent  the  reduction  of  the  expaniir 
bring  us  nearer  to  the  theoretical  result     But  the  whole  uf 
result  can  be  made  goo^l  by  a  superior  combustion  and  evi 
ration. 

The  application  of  three  cylinders  and  three  cranks  will  insure 
a  more  uniform  rotary  motion  than  is  now  obtained  by 
cylinders  cutting  off  at  half  stroke, 

Ol:ij actions  wUl  lj*i  raised,  on  the  aocHre  of  safety,  to  i 
steam  of  45  lb,  abrtve  the  atmosphere.    These,  however, 
fully  answered-     I  should  prefer  a  higher  preaaure,  if  th«  [^ 
increase  in  the  weight  of  the  lx>iler  would  not  balance,  to  some 
extent,  the  iucrer*^  economy  resulting  from  the  nse  of 
steam.    The  difficulty  of  securing  tight  joints  and  prev 
leakage  and  waste  is  also  another  weighty  ai-gument  rvj^aitiHt  | 
pressure,  such  as  100  lb.  and  more.     As  regards  fci ; 
a  common-sense  and  practical  view  of  the  matter,  It  is 

be  plain  i^nough  to  every  person,  that  if  I  provide  a  »trcng_ 
three  times  the  ordinary  allowance  for  sea-boilers  carr)*ing  13  11 
above  the  atmosphere,  I  shall   be  just  as  safe  carrying  46  \h 
pressure  above  uxa  atmosphere.      But  can  this   be  done,        ^ 
safely  and  well  ?    No  one  will  deny  it  who  is  a  practical  worit«r" 
in  iron,  and  who  is  at  all  familiar  with  steam-boilers.      Our 
steam-boat  men  in  the  West  laugh  at  the  idea  of  43  lb.  being 
called  higli-pi-easure.     They  liave  frequent  explosirma,  and  art 
altogether  reckless  in  the  management  of  at^un;  Imt  '*  r.- 

alao  to  be  found  intelligent  and  cai-el'ul  men  who  are  C'  f 

the  great  danger,  and  who  keep  -vnthin  tlje  bo"  ^ 
The  packets  on  the  Ohio  river  have  unifomdyciii  m 

new  law  came  in  force,  l^lb,  per  square  inch  u^^^  ;^i.  „*..;y- 
valve  in  Ijoilcrs  of  42  inches  diameter,  of  J-inch  iron,  wheo  r^" 
This  is  equivalent  to  an  absolute  force  of  15, 1 20  IK  T»er  i 
inch  section  of  iron,  or  scarcely  one^tbird  of  the  u" 
of  good  boiler  iron*  allowing  for  riveting.    The  c  > 
this  &ct,  when  travelling  on  those  boats  is  well  i 
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Bi^e  uneafiineas.  The  fact  thai  boilers  nmde  af  goo4 
ir^n  and  well  raanagt^l  huve  run  ou  the  Ohio  river  for  y^aam 
withont  accident,  oalj  shuwa  how  much  good  iron  ina-y  be 
dejiended  on.  In  marine  Ixiilera  a  very  Wge  allowance  of 
atren^  is  absolutely  necessary;  none  but  the  l^eat  material 
ahoula  be  uae<l,  and  doable  riveted  throughout 

If  grejit  power  and  economy  are  all  imnortaut  in  a  commercial 
flteamer^  they  are  atill  more  so  in  a  Teasel  of  war.  Long  cniises 
csmnot  be  madertaken  with  a  propelling  apparatus  that  wastej* 
the  fuel ;  strict  economy  is  of  paramount  imj>ortaucei  In  ordinary 
running,  expansive  action  should  be  made  usie  of  to  the  fulleat 
extent ;  the  fuel  should  be  aavetl  to  enable  the  xemel  to  keep  the 
aea  or  to  meet  a  superior  enemy  and  beat  him  succeaafully.  In 
place  of  cutting  off  itt  one-eighth  of  the  stroke^  cut  off  at  half  stroke 
in  time  of  lui  aotion,  this  w5l  more  than  double  the  power.  The 
boilers,  of  courne,  should  have  capacity  enough  to  keep  up  a 
supply  of  tteam  Ibr  a  short  time.  A  few  rapid  movement^  which 
will  give  the  steamer  a  decided  advantage  over  his  slow-moving 
enemy,  may  decide  the  whole  *iction. 

In  ca«e  of  an  accident  to  one  of  the  enmnei,  the  chancea  are  in 
favour  of  three  cylindera.  The  damaged  one  can  be  thrown  tmt 
of  gear,  while  the  voytige  h  cotitiuued  with  the  other  two  cylinders, 
which  will  give  a  more  uuifoiin  motion  than  one  single  cylinder, 

The  cylindeni  of  the  Arctic  have  95-inch  bore  and  10-feet  stroke; 
this  auikea  the  area  of  the  piston  7088  auperficial  xnchea^  and  the 
pressure  at  lOlb.  mean  pret«jiure  per  inch  134,673! lb.,  and  the 
momentum  of  a  10-feet  stroke  1,340»720  lb.  Assuming  the 
pressure  of  52  lb,  effective  per  inch»  we  iind  the  momentum  of 
on©  superficial  inch  of  piston,  acting  at  full  presaure  thrtivighout 
the  stroke  of  10  feet,  52  X  10  =  520.  To  pHnluce  the  effect  of 
one  of  the  Arvtit^M  cylinders,  an  area  of  piston  will  be  iieetled 
equal  to  1,346,720  -=-  520  =  2667  superficial  inchen.  An<l  in 
order  to  cut  off  at  one-eighth  of  the  stroke,  the  enlarge^l  size  of 
the  pi«ti^n  will  be  found  2667  :  a  :  i  omn  :  1<MK\  or  ^  —  CUi7 
8  -  ■       \,.^     Or  a  piston  of  G:iiJ7  sup»irtici>d  inchea,  eqvual 

t  I  ter,  carrying  52  lb*  effective  pressure  at  the  com* 

m*m  in>ke,  and  cutting  off  at  one-eighth  of  the  stroke, 

will    I  lie  same  effect,   theoretically,  oa  a  cylinder  of 

R5  ^-  ..,...iaer^  with  a  pressure  of  28 lb*  at  the  commence- 

r  M?  stroke,  and  cutting  off  at  4  ft  4  in, 

'  I  ree  cylindera  In  place  of  two,  we  shall  find  the  required 
5:  piaU>ns  to  be  6P27  -r  §  =  4613  sujserficijJ  iuclies^  or 

7 '  -  '  liameter  and  10  feet  stroke.    The  strength  of  cylinjera 

anl  Italani.^e  of  machinery  must  he  inci^i»ed  over  tkd  of  the 
Arctic  to  meet  the  greater  pressure  of  the  steam  when  admitted* 
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ON   MAHINE  BOrLEBS* 
By  J.  A.  EoEBLi?fo,  C.E.,  Niagara. 

Thx  furnace  of  a  boiler  should  be  so  oonatmcted  as  to  rendet 
combustion  as  perfect  aa  poswible,  but  it  »in  do  no  moi-e  tlmn 
produce  carbonic  add.  If  only  one-half  of  the  oxygen  necessary 
to  form  carbonic  acid  combines  with  carbon,  tlie  result  will  Ije 
carb'^nic  oxide^  a  product  of  im|^»erfect  ixjmbustion.  A  certain 
supply  of  atmospheric  air,  therefore,  ia  necessary.  But  this 
supply  may  be  too  copious  or  too  eoant,  it  may  enter  the  furnace 
too  infiidiy  or  too  «low^  but  it  caunot  be  too  high  for  mpid  com- 
buatiou.  It  is  also  evident  that  the  quality  of  the  fuel  munt  have 
n  ''itic^  influence  upon  these  varioiis  conditions.     Wood  as 

1  t  nne  boilers  is  out  of  the  question ;  we  can  only  consider 

iLiM  'Hih — anthracite  and   bituminoua — -as  tit  for  ocean 

St' ; 111  I ,:  It  is  not  my  intention  hero  to  analyse  these  varieties; 
I  uuly  iiutice  them  in  so  fer  as  their  peculiar  qualities  ref^uire 
peculiar  mechasical  arrangements  for  good  combustion. 

Soft  or  bituminous  coal  requires  more  time  to  he  consumed, 
economically^  than  hard  coal.    Tlie  large  bulk  of  hydi'ogenic  and 
bituminous  compounds,   mixed   up  mth    fltn\tii]g    particles   of 
Itich  reeidt  from  the  burning  of  soft  coal,  re<juii*e  to  be 
I  y  mixed  with  heated  air  before  x>erfect  combustion  can 

tai.    /  The  meohanloal  arrangements  to  effect  tlm  are  of 

giv.a  Uiijjortancei  but  may  be  overlooked  when  hard  or  anthracite 
coal  is  cjttsumed.  This  fuel  admits  of  a  much  more  nipid  con- 
stmiptioji  and  of  a  powerful  blast,  while  the  draught  of  a  soft  ooal 
f  'iciuld  not  be  very  strong. 

tice  has  not-  yet  settled  the  moat  economical  speed  of 
ixm^uiuinum  of  minenu  coals.     Watt's  rule  was  to  allow  one 


iii|ierfiei2il  fi>ot  of  grate  ftur&oe  for  every  ten  ntxpeMSsXwvt  of 
heating  surface,  and  this  rule  produoea  gtixl  re^mlti  with  natural 
draught  The  boilers  of  the  Collins*  steamerB  aw  undoubtedly 
the  most  efficient  and  best  constructetl  boilers  now  in  use  either 
here  or  ■  ^'  -  ipe.  Aoconling  to  Mr,  Isherwood,  those  of  the 
Arctic  .37  feet  of  grate  f*"»r  1  l'H4  feet  (jf  heating  surface 

for  every  c.ki^^ivo  horse-power»  or  33  feet  of  heating  aurfihce  for 
I  foot  of  ^rate. 

AccoAiing  to  the  same  author^  whoae  account  of  the  perform- 
ance of  the  Arctic,  published  in  the  *  Journal  of  the  Fraaldin 
luatitute,'  appeai^e  to  be  reliable,  the  average  oonaomptioci  of 
anthracite  during  tax  trips  wa4  7d€0  Ux  per  hour.  The  a^B^grmte 
grate  surface  of  the  four  Doilere  dfthat  Bteamer  is  fi^SfeeS;.,  wnich 
gives  1357  lU  of  ooal  per  hour  fur  each  foot  of  grate.  In  boilers 
of  ordinary  eojiBtruction  with  natural  draught,  half  the  weight  of 
mh  cual  would  be  a  £iiir  ocnaumptiocL 

Chembtti  who  have  ex«auned  the  evaporative  power  df  varioiis 
fuels  agree  that  X  lb.  of  good  mineral  coal,  perfeody  caneumed, 
will  evapurata  over  lllb^of  boiling  water.  Experbaemts  on  n 
larger  acale  will  tieldom  evaporate  more  than  9  lb.  to  10  Ih*  The 
boilers  of  the  Arctic,  during  thi>f*e  aix  trips,  evaporated  74  lb.  of 
steam  from  water  of  110°  by  1  lb»  of  siithr  ■  ■*-  :  - '!  this  is  one  of 
the  highest  res  id  t*  thiU  has  been  obtaineil  alar  working 

of  marine  Ih^iI^ij  M  i»i  evident  tlrarefol^^  ;L,,.  .,..  re  it)  room  left 
for  improve  1  hyri?  is  utill  a  wa«te  of  fuel  in  the  ColliiJ«* 

steamers,  w  ^  ^  from  imperfedt  onmbu^tion,  the  result  in 

part  i»f  instruction^  and  no  doubt  in  part  is  attributable 

to  im|K  ■: liif.     Much  of  course  ofepwida  upon  the  mode  of 

ill  <  pnurticabie,  to  carry  on  this  important  pArt 

oi  I  ig  to  the  best  rules. 

In  ill  ut  ijupi*ove  tJie  oonstrucrtion  of  boilers,  we  may^ 

receive  itH  from  an  examination  of  the  comlition  and 

working  ut  otUur  furuaoee,  in  which  gmul  CGmbuation  and  a  high 
degree  vf  heat  are  important  objects.  Futumccs  used  In  the 
manufacture  of  iron,  sueh  as  blasts  puddling,  heating,  and  anncAl^ 
ing  furnaces,  may  be  referred  to. 

.  Terletst  oombmrtion  can  only  take  place  under  sueb  circum- 
stances as  are  twourabie  to  the  development  of  intense  flame  and 
healu  Aside  from  the  Hfecessary  quantity  of  air  supplied  at  % 
cei'tain  rule,  and  heated  if  poeeible,  there  are  other  cootlligencits 
Upon  which  success  depends;  &  ver}*  importaut  one  is  the  nature 
ol  the  materijvl  which  HurroundH  the  furnace,  fonna  its  waUa  and 
rooff  and  comes  into  immediate  contact  with  the  fire.  The 
qneatiiin,  then,  at  once  arises,  can  the  prt>cess  of  c»)mbu«tion  be 
successfully  carried  on  in  a  narrow  furnace)  surrounded  by  iroqa 
walls  and  root  in  contact  with  water,  which  absorbs  the  heat 
at  a  nipid  rate  i  Most  certainly  not.  Who  would  uiidertidce  to 
heat  and  puddle  iron  in  a  furnace  built  of  iron  plate  in  contact 
with  wiiter  t  Iron  water-btishes  are  sometimes  resorted  to,  but 
they  have  a  tendency  to  retax*d  the  ptroceas,  and  should  be  avoided 
if  iMtesible.  Such  furaacea  are  constructed  of  gottd  ftre-brick, 
which  is  a  »li>w-abaorbmg  and  slow-couductlug  material,  and 
after  being  gla/^ed  ovex  by  the  strong  heat  will  strongly  reflect  it 
By  this  strong  reflection  and  uon -absorption,  the  pn>oes8  of  oom- 
bustlon  is  supported  in  an  eminent  degree,  «wi  mvich  so,  that  a 
degree  of  heat  is  obtained  far  exoeetling  the  teniperature  of  any 
brmer  furnace.  As  little  heat  jis  possible  shouhl  be  absorbed  by 
the  walls  or  r«x>f  of  a  boiler  fui-nacej  every  endeavour  should  lit 
made  to  reflect  tuid  omceutrate  the  Qre^  Ira|>ertect  combustion 
in  any  furnace  most  generally  arises  from  the  fact  that  tlie  host 
ia  not  alio  wed  to  aveumidate  and  coucentmte.  The  sole  object  of 
a  boiler  furnace  should  lie  to  feivour  oombustion^  and  to  develope 
flame  and  blaze,  and  tins  can  only  be  aocompUahed  under  the 
influence  of  a  highly  conceutratail  and  eatcited  aotion.  The 
caloric  stream  thus  fully  elaborated,  on  leaving  the  ^imace  is 
then  allowed  to  exprnd  itself,  and  to  be  absorb^  by  the  interior 
surface  of  the  b<:>iler, 

I  may  remark  here,  by  way  of  general  comment  upon  furnaces 
for  heating  houses,  that  the  whole  tribe  of  Fnt^tU  Furmttc^  i^ath 
which  the  country  is  blesased,  ha^eall,  nu^re  or  less,  grown  out  of 
erroneous  notioUH,  and  are  the  o^pring  of  pi-ofmuid  ignorance  of 
the  laws  of  combustion  and  of  heat.  Aside  from  the  >4tiated  air 
they  supply,  they  are  all  wasting  foel  at  an  euonnous  ntte.  Thi« 
etibject  ia  l>etter  understoo<i  in  the  north  of  Eurtjpe,  where  lon^ 
winters  and  scarcity  of  fuel  have  taught  men  Uif  b\nld  fiumaoeson 
ootTect  principles,  i 

Tlie  temperature  of  a  puddling  or  heating  furnace^has  to  bi 
raised  to  about  30LH)°;  thia  can  only  be  accomplished  under  the 
reflecting  and  reverberatoty  action  of  the  walls  and  roof.    A  con* 
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oeittmied  hlusi  may  produoe  &  greater  beat  at  a  oertain  point, 
but  it  will  not  be  diffused.  Under  th«  above  circmaatauces^  imd 
by  moaoa  of  a  stroug  blast,  from  three  to  four  times  aa  mucb  foel 
BUkj  be  ooDfinmed  ou  tbe  same  surfjEuae  of  m,te  in  one  unit  of 
tim»  as  can  be  accomplished  in  a  eommon  boiler  furnace.  In  a 
well-ct>Datructed  heating  fnmaoe  at  my  roEing-mill  at  Ti'enton, 
N*  J^  80001b.  of  anthracite  are  consumed  in  ten  hours  for  the 
heating  of  1B,(X>0  lb.  of  charcoal  hammered  blooius,  on  a  grate  of 
iOflQper6cial  feet,  which  is  equivalent  to  40  lb.  per  hour  on  1  foot 
of  grate.  This  cannot  be  accomplished  in  the  furnaces  of  the 
CoJJjW  Bteameniy  which  consume  13^  llx  per  hour  on  1  foot  of 
grate 

In  the  above  a  principle  ia  delineated,  which  to  my  knowledge 
ha^  been  entirely  overlooked,  and  which  must  be  satisfied  before 
we  can  attain  much  higher  resulte. 

Another  ghuing  defect  in  all  marine  boilers^  thoee  of  the 
CoUina'  steamers  not  excepted,  is  the  want  of  room  netseasary  for 
a  due  miiing  of  the  gasest  aiid  a  full  development  of  the  blaze. 

Large  quantities  of  fuel  in  a  narrow  and  low  furnace  cannot  be 
fxvosumed  without  waste.  In  order  to  become  fully  excil^l  and 
meet  positive  in  its  ;iction,  the  blaze  of  a  fire  mui^t  be  at  liberty 
to  eattand  and  elongate  in  the  direction  of  the  draught  to  a 
fliatanoe  correspond  lug  to  its  buLk^  and  without  meeting  abst^rb- 
ing  obttructions.  For  illustration  I  again  refer  to  heating  a&d 
puddling  furnaces.  This  fact  can  be  readily  aacertained  in  an 
experimontal  furnaoe  with  adjustable  roof  Tlie  brighteat  fire 
will  bom  under  the  highest  roof,  while  the  depressing  action 
of  a  low  roof  will  damp  it  and  reduce  the  temperature  of  the 
fiimaoe. 

Economy  of  space  ia  an  important  oonaideration  in  the  planning 
of  a  marine  boiler,  but  this  may  be  carried  so  far  aa  to  aerioualy 
interfere  witli  the  giund  ot^ject  of  the  boiler.  In  an  efficient 
boiler^  the  extension  of  the  furnace  should  form  an  empty  area^ 
which  aervea  bs  a  rec**ptacle  for  the  latloric  stream  where  the 
guea  become  thoroughly  mixed  anil  fully  i^ited  before  tbeir 
cabric  ia  expendinl  upm  the  boiler  aurfiice.  And  for  the  purpose 
of  allowing  ample  time  to  the  heat  to  be  abaorbeil  by  the  tubes, 
tbift  abov«  space,  together  with  the  tube  area^  should  be  as  large 
IS  pofldble.  The  arrangement  must  be  so,  that  the  draught 
between  tlie  fumaoe  and  the  chimney  should  be  very  slow,  ao 
that  all  the  caloric,  or  nearly  all,  may  be  absorbed  before  tbe 
tmoonaumed  gases  are  allowed  to  escape. 

The  boilers  of  the  Arctic  hiive  33  feet  of  heating  surface  for 
1  foot  of  grate  aurfece;  this  allowance  ia  scarcely  enoogb  for  hard 
coal — ^40  to  1  will  not  prove  an  exceas.  But  this  proportion 
depends  in  a  great  measure  ii|)on  the  Telocity  of  the  dmitght 
through  the  area  which  oontaiaa  the  tube  or  heating  surfacje. 
The  larger  this  spaoe»  or  the  longer  ita  extent^  the  slower  the 
iioiion  of  the  gaaea  will  be,  or  the  more  extended  their  travel, 
eoHieqnently  tne  longer  they  will  remain  in  contjict  with  the 
tiibeB.  It  ia  a  very  general  defuct  in  marine  boilera  that  the 
draught  from  the  fiimace  to  the  chimney  through  the  tube  area, 
or  throngh  the  llues^  ia  nearly  uniform,  and  too  rapid.  The 
''faanging-eheets"  in  the  boilers  of  the  Collins'  steamera  were 
designed  to  furcat  this  rapid  flow,  but  they  are  not  sufficient 
The  &ct  is,  that  the  common  plan  of  flue  or  tube  boilers  does  not 
admit  of  a  thorough  application  of  the  important  principle  in 
question,  hence  the  iieceaaity  of  a  radical  change. 

Other  questions  of  importance  have  to  be  considered  in  the 
planning  of  a  marine  boiler.  Strength,  &cility  of  construction, 
and  repairs,  proviaiona  againat  unequal  contraction  and  ex  pan- 
■km,  againat  incrostation,  facility  of  blowing  out«  and  of  cleaning, 
miJhty  againet  expoeore  of  heating  surftLce  when  the  ship  ia 
rolling  or  careeiiiiag;  all  these  are  important  points^  but  more  or 
leaa  nndetstood.  By  the  above  remarks,  I  have  only  attempted 
to  direct  attention  to  such  points  as  are  not  generally  understood, 
and  consequently  neglectea.  In  a  new  plan  of  binlers  which  I 
httve  invented,  all  the  essential  cfjnditiona  of  perfect  combustion, 
ndiatAOD,  and  absorption  are  fulllled,  and  is  calculated  to  produce 
mnoh  higher  reeuita  than  have  been  obtained  heretofore. 

In  ooncluaion,  I  will  yet  remark,  that  Uie  subject  of  artificial 
dfBOght  ia  in  a  great  meaaure  an  open  question  yet.  The  common 
&tt-blast  will  answer  very  weU  under  certain  oondiUona,  but  in 
■Utfine  boilen),  I  am  aatiafied,  exhaugtion  by  ptx>per  mechanical 
MMJui  will  work  better.  The  control  of  large  and  connected  hi^es 
can  be  better  maintained  by  ejchauHian  than  by  bUuL  and  aiao 
ly. 


LOCKING    STONES    IN    FOUNDATIONS   OF    UGHT- 

HOUSES,* 

Joan  P.  AvKBT,  Paimiee^  U.&,  April  25,  1864 

Kio.  1. 
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Pm.  1  is  a  perspective  view  of  this  system  of  locking  i 
showing  one  stone  placed  upon  two  others,  and  the  whole  J 
together — ^the  dotted  lines  showing  the  form  of  tbe  dovettilil'' 
Fig  2  is  a  perspective  view  showing  the  dovetails  or  loGk%  i 
the  manner  in  which  they  are  forced  apart»  when  it  is  ch    ' 
lock  the  stones  together;  and  tig.  3  is  a  verticai  ^actioiL 
three  stones  locked  together — two  below  and  one  abo^e,^ 
same  letters  refer  to  like  parta. 

a,  a,  a,  represent  the  bottom  atones  of  a  foundation,  for  instance, 
in  which  dovetail  slots  £,  G,  E,  of  a  suitable  depth  are  cut^  or 
half  that  of  the  dovetails;  the  said  slots  being  open  on  the  aHlea 
which  are  placed  opposite  each  other,  and  made  wider  at  their 
bottom  than  at  tlieir  top,  thereby  fonuing  an  inclinefl  projecting 
lip  L,  under  which  the  flanges  6, 6,  of  the  dovetails  X>,  D,  fit 
snugly  when  the  key  G,  is  driven  between  the  dovetails.  In  fi^ 
1  and  3  a  atone  jp,  is  represented  placed  on  top  of  the  foundation 
stonea  a,  a,  and  the  whole  secured  toother;  this  stone  hae  a 
slot  £,  aimilar  to  tho{»e  in  A,  A,  cut  in  its  bottom  surface,  and  r* 
the  same  de[)th  as  half  the  height  of  the  dovetails.  Thus  it  i 
be  seen  that  when  these  atones  are  put  together,  the  dove 
will  hold  ecjually  ou  each  as  they  fit  the  same  depth  in  one  i 
the  other.  Ailer  these  dovetaila  have  been  placed  in  the  bot^ 
slots,  the  t«>p  stone  is  placed  over  them  and  caoaed  to  fit  in  j 
slot  £.  After  tliis  ia  done,  the  key  c,  or  its  equivalent, ' 
passes  through  the  hole  B,  in  tlie  top  atone,  ia  driven 
them,  and  they  are  forced  apart,  which  cauaea  their  fian|^ 
snugly  and  securely  under  the  incline<l  projecting  lip  L,  J 
this  arrangement  ^i  the  double- wedge  flanged  dovetai 
stmcted  as  described,  and  uniting  the  two  adjoining  stonea  i 
lower  course  with  the  stone  which  breaks  joint  with  them  i 
upper  amrse,  the  stonea  in  the  two  ooursee  are  neatl^p 
expeditiously  fitted  together,  the  specified  fiange-f/rm 
dovetails,  when  the  key  is  driven  home,  serving  moat  elT 
to  draw  the  Htones  in  the  two  courses  together,  ftboe  to  f 
making  tight  the  hori zonal  joint  between  the  oo 
simultaneously  making  tight  the  vertical  or  end  joiu^  i 
so  that  the  two  courses  are  mode  expeditiously  to  1 
solid  mass,  as  it  were,  the  flanged  dovetails  acting  at  4 
keep  the  two  ooursea  together. 
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r^lf  Crystal  Palace:  IlhuftraM  D    •    '       ^  of  (fte  Build- 

Architects.    New  York:  RLker,  Tburiie,  :um  i  o,  1854, 

The  excitemt^nt  caused  by  the  Hyile-park  Exhibition  of  1851 
coinmiinicated  its^slf  to  aU  parts  of  the  world,  uml  among  other 
iinitnh  »ra  of  crystal  architecture,  more  or  less  sracceBafitl,  were  ottr 
A  brethren.      As  neither  the   Fedeml   nor  the   S<r 

K  ^  *  could  be  induced  to  join  in  auch  an  ent-erpi*i!lc,  it 

H'  a  joint  stock  company  ia  New  York.    The  State  ga\  e 

it  r  of  incorporation,  and  the  city  gave  it  an  area  in 

E«irj  ♦v.M-;,t|uare,  near  the  reser^'oir  of  that  weU-known  work, 
the  Croton  Aqueduct,  whicli  suppiliea  the  city  of  New  York  with 

which  waa  omjiised,  on  account  of  the  politi<^d 

r- i tipnsed  party  ol>jects  of  some  of  it«  f  *ii  i  nK^t-*  ^  ,  r1  v 

'^'  oppiaition^  which  material  1 
_   4imtal,aa  it  did  afterwards  in  i 
The  hust-ory  of  the  uiidertaking  is  a  curious  iliiis- 
tration  of  the  way  in  which  affairs  are  tntULi;;,  d  in  the  Uuiteil 
States,  and  whi  ^  contribute  to  satiaiiit^tMjry  result'*,  bo 

fiir  M  architectuj  rne*i.     Vast  desi^is  i-eadilj  meet  with 

favour  in  the  United  btat^irt,  bat  their  execution  id  not  aiu^  tc»  be 
atWrrltjd  with  elficiency.  The  history  of  railways,  although  it 
incluil  '  '  many  aucceisuful  undertakingH,  ye fc  includes  that 
of  sc^i  bs  and  virtual  robl>enea*     The  building  of  the 

ei.teuaunu'f  ut  uiB  Capitol  at  WiLshington  waa  attended  with  the 
groaseat  peculation,  for  piirty  and  indidtlual  purposed;  wages  were 
paid  to  men  who  were  never  on  the  spot*  and  even  what  waa  done 
was  ao  baAlly  executed  that  a  conaiderable  portion  ha^l  to  be  done 
twice  over.  The  scheme  of  the  Crjatal  Palace  at  New  York  ia 
auother  uuCavourable  page  in  the  annals  of  American  construc- 
tion, though  the  scantiilia  of  fieculation  do  not  attach  to  it.  The 
bmldinff  was  not  completed  in  time^  the  plan  was  max-retl,  the 
undertajcing  failed  commercially,  got  intt»  the  handa  of  Bariiunt, 
the  notorious  showman,  and  is  at  length  sold  up.  It  did 
however,  want  for  the  encouragement  and  supj^x^rt  of  thos. 
authority,  The  President  opeii^  it  in  state,  thongh  he  and  his 
^mite  got  a  ducking  for  their  paina,  and  the  Englinh  go\'emment 
•eat  one  of  the  moat  ]>reteutioU8  missiona  which  has  yet  reached 
tlM  ahores  of  the  Atlantic  Many  of  the  local  and  colonial  authij- 
Htles  gavd  their  coimteuance,  and  the  contrihuiious  were  of  a 
l<iOi&i'lUible  character  Upon  these,  reports  have  been  tlra^Ti  up 
by  the  English  commi^isionera,  and  which  have  lieeii  duly  pub- 
lished. In  fact,  all  that  the  co-opemtion  of  Prince  Albert  (xmld 
do  fc»r  the  Exhibition  waa  done,  with  the  view  of  inducing  ^^ 
public  oil  bijth  sidefl  of  the  water  to  look  upon  him  as  the  oi 
iUi.u>r  I  if  these  exhibitions,  and  a  |»atrciu  of  the  useful  arts. 

jTi  for  tile  New  York  Palace  was  obtainetl  from  Messrs. 
*  and  Oildemeister,  foreigners,  and  a  gi'eat  part  of  the 

■  '1  iu  the  coiiatruction  were  foreigners.     Althouj:,di  the 

i\>-  be  two  architects  was  adopted,  and  they  superintended 

witii  a  large  foreign  statF  under  them,  the  chief  conti-ol  waa  in 
whni  was  calle<l  the  building  dejiartmeot,  under  Mr.  C.  E, 
iJetmold,  a  Hambargher,  but  several  of  whose  aasistanta  were 
native  citizens.  The  surveyors  were  of  foreign  origin,  Th^  rpfrrdt. 
of  the  inii^  ^>rgaidsation,  and  of  the  und* 

iiitruate<l  t  r^,  waa  that,  as  usual  among  < :  . 

qitarrelled  among  tticmselves,  and  Messrs,  Carstenseu  and  Glide- 
H&eiflter,  the  authors  of  the  chronicle  of  the  Palac«^  lay  ^e  blame 
Oil  Herr  I>etmold,  while  Herr  X>etmold  and  hie  party  ehai'fre  it 
upon  the  architects,  and  the  committee  Lay  it  upon  botli.  It  m 
clear  enough,  from  tHiat  we  have  in  the  book,  thai  the  construot- 
ing  department  and  the  engineering  depsrlmeut  did  not  agrf«e, 
war!  there  was  no  want  of  occasions  on  which  they  could  express 
their  dissatisfiiction  with  each  other.  As  to  the  amoimt  of  per- 
i*m:i\  bl'inje  tn  Tw?  appfjrtioned  to  either  party,  we  do  not  think  it 
V  ier;  the  fault  lay  in  the  orifinnal  rice  of  the 

"■  which  such  dissension  and  disagreement  was 

aituuTit  inevitable,  as  few  men  could  have  worked  harmoniously 
togtther  under  such  circumstances,  particularly  Gerniaiis,  And 
ftirther,  the  committee  harl  not  matured  their  scheme  in  the  fii-sl 
instance,  Tlxey  had  not  measured  their  reaouroes;  and  they  went 
on,  from  liand  to  mouth — Yankt^e  fitshion^ — cutting,  scheming, 
and  contrivifljj,  what  is  called  going-ft-heod,  but  really  going 
through  a  vanetj^  of  shifts;  under  which  all  unity  of  diign,  all 
grandeur  of  design,  all  completeneaa  of  effect,  wei-e  sure  to  be 


while  again,  at  a  future  nei 

whii^h  they  cx>u]d  only  no 

the  ct>ntmcts  were  let 

of  irou  rose  m  th*>  n§ 

p!ete  their  ^  nid  tijL'   . 

of  material  R  mrv  of  tfi' 


III  ■  Mi  1  nriT  v^-^ 

iju  1   uf  the  t 

raii>-i>  U1.1IVMS-  »*  ii.vr  I, ..ifj.  d  *>methiii-,       . 

apply  it  nsefiiily  in  India,  for  it  is  an  tu]^  Uit  -*    i 

BiiKtll'  ^.'.-d.v  .^..1  U-1H-V  ,.1.   Mj  ilin  traffic  increii.-iOi>;  bu.-  .- 

nv  as  we  have  taid,  a  great  tan 


ind 


r  have  settle^l  m  arddtecta 

hf^  desijiTi  ohieflv   Tritli    the 
and  obt-rr  *M*y 

ht 
to 

,  for  the 

^•are  iu 

[■^t^,  nil  theplat-^ 

n.     It  is  another 

he  Vnite<l  States. 

"urd  men  for  the 

^t  a  moderate  coat 


'^,  *  !arstejiKen 

A    York.      Til. 
jiui  pude  of  si  I 
worlced  for  i  i,  receivin;^ 

id  dolluiJ^;  iUid  they  have  published  tl 

.  their  w^rk.  titid  partly  to   \TnHi^tf^ 
Tlie  technieril  •  :"   '  ,   '      -    -  ^,-  .  .     - 

design  is  m- 
the  com  pie  tin  !i  ni  tiie 
of  details  which  are  n 
of  those  works  which  ;uv  ni<iNi   '.oil 
The  work  will  rereive  thi^  iii»tine  of  t 
further  reason  that  the  building  waa  i 
UJidor  coufliderable  ditBcultiea* 

With  regard  to  the  origin  of  the  wodt,  the  authors  give  the 

following  account: —  ^    ' 

'^A  charter  ha^^"^''  btrtu  nTr--intetl  hv  th«  Legislature  of  New  Ybi'lf, 

iiicorponitiiig  an  A  n  of  the  Industry  of  all 

Nntii^n^^,  ^  comini*'  nid  a  lease  of  Reaerttvir- 

J  Pud  from  the  oiiy  gDVAriimcrnt, 
:\  design  for  the  (Kintemplatod 
ninjstiiti^  vva**  ^>jK?n  to  coinpHiujuri  i  f»e  ciromziitanoe  of  our  becoming 
compeftiiare  was  |^iirel^  aocidental.  Wa  did  not  know  of  the  lisU  being 
opeu  until  about  tbvee  woeks  befpro  the  Biial  arrangetnent,  whcoj  at 
tlie  Buggegtlon  of  our  frienckj  we  undertook  the  task  -^^  ^ — :~i-:__ 
Ihe  deaiga  worthy  of  Urn  oocaHioa,  Previous  to  thr 
our  plan  by  tho  Board  of  Dirttctora,  the  latter  eutti' 
rtifttiicted   ideiu»  re^Jrtwr^lin^   tbo   HroitH   of  the.  futm 


of  funujhiiig 
acctptaace  of 
'^odinij 


lilt? 


e<iifice  to  the  sum  of  17-- 
one  Htory  building,   wbi' 
ground  allotted  to  tliem  on  lU 
carroKpondeaace  with  the  Boar ! 


&iresftw  and  i^t:^'-^'  *^- 
onginaUy  ooii 
viewa  raay  be  r 
contained  (in  tim  nbape 
tnifiirTned  would  be  r**ri 

An  illu 

.1! 
1 

1                  in  order  til 
if  much  L 

f.vi.i.n..-uy  of  tl--  •  ■ 
which  we  fum 
to  Huit  the  n*.^'  i 

1  aiuoi.i  A  reeling  of 
•d  to  be  a  privtttc 

:  ■  ■  ■■  the 
,  !%iit\  to  oouteot  theuLsoLvaii  wiih  a 
iiiKrftoc  »m  mnob  as  poaaible  of  ibe 
T  [  the  reader  refers  to  oor 
'  tt  will  be  aeau  that  ws 
.T...r-  "prtce  than  tiiMrt 
tncBB  of  our 
^  iejgigneKl  by  us 
•t  tHjuar^  feet  more  than  tWy 
1  n^^*»mry  to  erect  an  e^rtra 
.rallery,  at  the 
tTiiury  to  the 
i  1  >  i  hl;  lUu^trnttofMi 
iiriuiJ  deMign  !iiadfi 
i  that  we  at  finrt 
propoaod  a  boftemont  atory,  whioh,  it  cturied  oat,  would  have  givcm  an 
»iilitional  surface  of  150,000  square  feet,  for  altout  tho  aame  »um  a»  vraa 
afterwaids  expended  on  tbe  ereotion  of  the  somewhat  unsigUtly  xnaohiAe 
arcade*    The  prudence  of  ibo  Btt&nl  of  Diretitora  want  ev^on  to  far  in 

foint  of  €MXiTiiomy  aa  to  8ugg*;rit  the  aboV^-  -:     ''    -  T    ^       ;!..*!'    - 
udependuntly  of  the  artifitic  incumpleten* 
an  entirely  aaktfd  ahed,  euch  as  th«  PalavL 

Bu<rf>;;gtioa  bceti  atlopted,    those  who  ngit«d  the  Kxhibitioa  after  its 
ijptjuing,  and  oh8ervc«l  the  cnnvripd  effect  of  niatiy  of  h«?  rTf'ptirtmfmt^p, 

^  t  II 

M,a 

'  ity,  S'nm:'  ^^enfju.^  a».'ifcw  uiai.  noi,v  >'i:iat 
lied*    The  presem^  of  a  basement  irtory 

iiing  about  six  f«dl,  ilms  decreating  the 
unfavourable  eUhci  which  ihe  heavy  maseufy  of  the  Jieeerroir  now 
now  produces  upon  lU  But  bo  depreasefl  waa  the  feolLng  of  some 
meniliers  of  the  Exacutive,  that  it  was  at  two  dilfereat  periods  suggested 
to  have,  instead  of  a  Lofty  and  aoriaMome  which  should  give  dignity  and 

4& 


will  at  once  perceive  how 
to  meet  its  pTactlcsiil  puri 
plan  been  ad-f '    ^ 
would  have  1 

would  have  ti   .„;.:.   .;., 
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eli#aiic«  to  th^  wholo  stnieturOi  jm  open  GOtxrt  in  ihe  oetitre,  roofiBd  in 
witJi  CHDTaa.  Even  the  lUiprofi^flsioiml  reader  caoi  eaDilj  roalifle  the  eSedt 
fif  »o  flat  and  ungainly  an  edifice,  when  »o  clowlj  oontnuted  with  tba 
hujje  proportions  of  the  K^en*oir. 

Our  plan  h&vtng  met  with  the  approb«bti<m  of  the  Board  of  Directory 

atid  ihoM  idt«rstioM  having  been  carrkd  out  which  the  •nuUnBift  of 

oikpitAl  of  the  oompAoj  rendered  unAvoidjibb,  our  contnvct  wm  dtgaed 

on  iJ»<^>  2«tJi  AiiQ^fft,  1852,  after  which  the  mechjuiioU  departmentv  were 

caU*  p!.    T\\e  contracts  for  the  imwonry  were  given  out  on  the 

4tli    I       i  tj",  and  on  the  25th  of  the  same  month  the  iron  work  was 

eonU>t:U;d  lor.     It  was  stipulated  that  the  foundation  should  be  ready, 

and  the  first  necessary  castings  delivered  on  the  21st  of  October.     A 

!ir»p  was  est4ibli9hefl  in  this  dty»  under  the  superintendence  of 

\  J.  Sheparri  and  John  Purvis,  and  the  contracts  for  iron  were 

i  nmongst  various  manufacturers ,  some  in  New  York  City  and 

1  New  Jersey,  Pennsylvania,  Delaware,  and  Connecticut. 

!  '  u  of  the  iron  contracts,  owing-  to  the  failure  in  making 

4hrmu|ftiiiidtitii  for  the  whole  supply  from  any  one  or  two  houses  in  the 

€sty,  was  the  occan«»n  afterwaros  of  much  inconveniGnoe  and  disappoint- 

ment*  9a  wiE  be  ahown  in  the  course  of  our  statement,^ 

The  writers  agiiin  refer  io  the  pnttera  shop,  Tliej  say  * 
"  With  regard  to  those  duties  which  were  strictly  ours,  we  do  not 
hesitate  to  assert  tlmt  they  were  punctually  performed.  If  anybody  baa 
a  right  to  complain  it  ifl  ourselves,  who  on  almost  every  occasion 
experienced  considerable  rlifficulties  in  getting  our  designs  practically 
carried  out  with  quicknesa. 

I ,  fmnifidiately  after  the  idea  of  tfte  Crystal  Palaoe  wae  matured^  a 
liattem  shop  wi^s  established  expressly  for  making  the  necessary 
patterns  for  the  iron  ca^^tings  to  be  used  in  the  building.  Thiii  establish- 
ment was  abundaiitiy  provided  AAith  mechanics,  and  it  became  of  courfte 
a  matter  of  econoniiciu  necessity  io  keep  tUem  continually  supplied  with 
design*  from  which  to  construct  tlielr  patterns  for  the  cast-iron  work. 
In  obedience  to  this  necessity  we  furnished  these  drawings  so  rapidly 
tliat  numbers  of  them  remained  undiaposed  of  for  some  weeks  and 
months,  either  becnnae  tb«  woi^m^n  were  over  supplied,  or  from  somie 
dflfect  in  the  system  on  which  the  establishment  was  conducted.  Tlie 
liSiot  of  this  anung^ement  was,  however,  soon  seriously  felt.  The  undi- 
tidfid  atl6&tion  which  was  given  to  the  cast' iron  work  interfered  mo 
mtioh  with  the  pmgreAs  of  the  wrou^htriron  work^  that  it  was  almoe^ 
tmtirely  Ul '     ;'  '  .    ■   '    ''''.'  / '  - '  •  ^ :  •  ■  > !'  1 1  ie 

building,  ^  s, 

galleries,  t^,..„^-,  ,  .^u.,  .^  —  .-...;  ,...../,  .,i^:,_..J  ...  „  ^iiud 
when  it  ahould  have  commanded  the  principal  attention  of  the  Buperin' 
tending  engineer. 

One  of  the  chief  causes  of  the  ddays  so  frequently  comphiined  of  was 
the  diiatorines^  with  which  the  iron  materiala  for  tlie  buiLling  were 
delivered.     Shortly  after  the  contracts  1  :  the  pricea  uf  iron  were 

tnereased,   and   the  contractors   app  Iting   to   purchase   and 

deliver  at  a  higher  rate  than  they  the;..-,  !>%.>-  ,Ture  to  receive  acconiing 
t4;  the  terms  of  their  contract.  Not  having  l>een  entrusted  by  the  Board 
of  Directors  with  tlje  contracting  deiJartment,  we  t*>fjk  no  pivrt  in  the 
giving  out  of  contracts,  and  hacl  no  power  to  enforce  their  fulfilment. 
Sy  the  short- coining  of  oontraetoni  and  failure  of  the  Executive  to  hold 
tbsin  to  their  obli|^tioni<i,  we  were  reduced  to  the  most  lamentable 
expedients  to  get  materiids  together ;  we  had  to  search  from  ftOTQ  to 
store  for  ntf  •'  *  -^^  making  wliat  use,we  beat  could  of  such  |»eceaaswe 
wsd«  able  u  thia  dcst4ii|[t4>n.*  manner,  completely  n;v«;;rsing  tb^ 

usuid  ordt  r  1 1  altera,  and  con««tructing  our  building  with  reference! 

W  the  maieriidtf,  iiuitead  of  getting  those  whidi  woulil  suit  our  construc- 
tion. Aa  a  signal  and  eloquent  insta^jce  of  the  want  of  system  which 
pervaded  the  entire  working  corps,  we  may  state  tiiat  the  coMtings  for 
Ihe  second  story  of  the  builrilng  were  delivered  on  the  ground  a  conai- 
der»ble  time  before  those  requiiW  for  the  first  story  were  even  ready.*' 

The  result  of  all  tht^se  abortct>ming3  h,  that  the  building  has 
lieeu  left  in  a  most  incomplete  atate.  The  leakage  of  the  roof  is 
que  defect,  ami  tlie  oonditiuu  of  tbe  paueling  is  auother: 

*'  ^  '  palace  heoktnc  roofed,  the  leaJkage  which  oceurred 

iV|l«  >»s  inoonvenienoo  and  aimojitoce.    If  the  reader  will 

rtfci  t..  uiau  p.*xt  .-i  our  technical  de^ripti^-t  -  '  '-  p-ganis  the  gutters 
and  louvics,  he  ynll  find  that  we  fumiahe<i  ■  :  ma^k  au^estions 

for  those  narta  of  the  building,  which,  has  ji  adnpteu/  would 

undoubtedly  have  precluded  such  a  result  as  leakage.     Another  plan  for 

Sttcfa^  mw  how&wer,  put  into  execution,  suggested  by  otiiar  ptotiefl^ 
m  end  obtddnad  by  this  alteration  from  the  original  pliun  did  not  prove 
to  be  quite  so  sAtisfactory  as  the  directors  had  a^iticipated. 

In  regard  to  the  awnings  plaoed  over  the  louvres  to  prevent  the 
leqikkage  tlirough  them,  we  obje>ct  to  them  for  the  following  reasons; — 1, 
That  tbey  spoil  the  appearance  of  the  buiLling,  and  prevent  proper 
v«>ntilation.  *,  Tliat  they  have  cost  too  inuoh  in  time  arid  expense.  3. 
That  they  did  not  fulfil  tlieir  fmq>oae,  which  waa  proved  by  the  firat 
beavy  shower.  Besidas,  we  feel  oonviiiDed  thai  alt«r  becoming  deiSLyed, 
tbcy  will  be  torn  into  shreds,  and  thus  ii^ure  the  appasnwce  of  the 
buildtl^g. 

idoet  of  tUo  vuMide  paoelt  axe  made  of  sheet  instead  of  oaBt-ijro%  £or 


which  latter  material  we  bad  fiiruabcd  the  Dftcosssiy  d»winj:«.   and 

several  patterns  as  well  a*  castings  had  beeen  eoLecuteidaooordin  - 

they  were  ootisidered  too  heavy  ar^d  expen*«ve  by  the  sup* 

engineer,  we  ooneaated  to  tb-  '  '     'jc  eacpress  lujiie' 

ing  that  the  omaniecital  mou  li  to  tbeiu^  wh 

not  been  donej  giving  thoee  p«.ii.  ^z,  ...,.^i   „ut^  ..*.wfent  roola,  and 

the  oomiee  of  the  donie^  a  rather  plain,   and^  in  some  imtanoei^  %| 

deformed  appeanuQoe/ 

FpoB  the  interegting  aubject  of  tli6  deoomtion  of  the  intCTiori 
the  same  want  of  co-operation  waa  manifested;  and  the  archii    ' 
have  strong  ground  for  complaint  tliat  their  orit^lnal  detifl""^ 
abiintb  )ned,  and  that  they  wei^  not  consulted  on  the  plnn  tta 
On  thia  herid  they  stiiengtheii  themselved  by  an 
views  of  Mi*.  W.  J.  Hayt^jr  Lewis,  tlie  architect 
ticon,  aa  expressed  by  him  before  the  Royal  T 
Architecta.    Measra,  Carstenjseii  and  Gilaem^ 

'*We  cannot  omit  hens  to  remark  that  the  ur 
the  stovea,  with  their  pipes  earned  through  the 
building,  which  are  employed  by  tbe  Executive  t 
would  nave  been  avoided  if  neceseary  provisionf  ^ 
gosdons  had  been  made  in  proper  timie*     Nor  lui^.- 
whateVOT  in  the  distribution  of  space,  or  in  the  de*. 
diSerent  departments  with  their  contents.     We  have  <>: 
exhibition  of  Thorwtddscm'B  statues  of  Our  Savwur  auU 
Ajmttl^,  with  the  baptismal  font,  which  was  one  of  the  few  d 
entirely  completed  at  the  opening  of  the  axhibitiocL 

¥uT  the  decoratfon  of  the  dome  we  had  devised  two  designs^ 
the  one  describe*!  in  the  letter  in  the  Appendix.     The  first  waa  fort 
ground,  a  rich  blue  with  gilt  or  silver  Ktar**  in  relief.     The  second  w*s  i 
followB  r— From  the  apex  of  the  dome  a  cluster  of  silver  ny^  vterr  ^ 
radiate  down  to  about  a  tiiird  of  its  depth,  giving  the  effect  of  bg! 
bursting  in  through  an  aperture  above.     The  remaining  two-thinda  ( 
the  dome  were  to  have  been  coloured  in  alternate  Subdued  red  and  wh 
stripes,  over  which  a  network  was  stretched,  giving  the,  effihrt  of  a  hu 
American  ensign  having  bee©  cast  over  the  dome,  and  sup 
place  by  the  ribs  and  tkb  network  whioli  would  »©em  to  bd^ 
beneath  the  superinoumbent  weight.     Without  wishing  to  itvsistl 
the  Bujieriority  of  either  of  these  designs  over  the  one  adoplK«l« 
executeil  by  Mr.  Monte  Lilla,  under  the  superintendence  of  Mr*  Gp 
ougli,  we  ciiiinot  refi*ain  from   adverting  to    the  ilefects  of  the  *"" 
where  the  apex  or  receding  point  of  the  dome  was  painted 
which  is  the  most  advancing  colour  in  the  speotrum,   and  the 
nearest  point  a  light  blue,  which  is  the  colour  always  used  to  1 
effect  of  a  receding  object*     Hie  oonseiiavnoe  was  that  tbe  d 
third  of  its  apparent  siao  by  this  distribution  of  colours.    The 
brings  the  top  nearer  to  the  apeotators,  while  the  bhie  gives  to  tlie  b 
the  effect  of  distance,   and  the  vault  which  should  have  looked  Hghl^ 
aerial,  and  expansive,  has  now  been  flattened  down.     We  at  one  tiOM 
understoo<l  th.'it  a  gentleman  from  England,    Mr.  Mouk^  a  pupil  el 
Mr.  Owen  Jonen,  ofl^red  some  meritorious  designs  !br  the  deooratioo  vi 
the  building,  which  were  not  :u*'Hi.tiiHl      We  had  not  the  fklvitfiire  to  &m 
theee  designs  until  seven  moi  !  le  Crystal  Paboe  was  opened,  bsi 

we  think  ttuit  in  a  matter  s  <  aft  the  deooraiian  of  a  biitlUtBf  _ 

which  we  designed,  it  was  tho  duty  of  the  Executive  to  permit  vs  to  hi 
a  voice  in  the  aff»ir:  a  just  courtsey  which  was  never  granic<i.     On  \ 
whole  V         I       '        '  ^  r,  after  a  f>cniiial  of  thia  statement,  i 

aoconi;  t\  wiU  see  that  whatever  ndfTalfte  ma^  bsntf  I 

oecurti! ...... i.^  .  ;..^    j  ^.  ^.i.,  and  in  tbe  eumpleiion  of  the  OrysUl  BaU(%*1 

they  are  not  attributable  to  os.** 

The  detaOa  of  their  desi^  for  the  decoration  are  glTcn  in 
address  to  the  Board  : 

■'Outside  tho  building  a  lively  oUTobroojBe  colour,  for  panels.  i^.i1iLTni 
arches,  girders,  cornices,   towers,   &c»      The  projucting   i>.i: 
moiddingt}  to  be  kept  with  a  lighter  shade,  and  on  ftume  of  tb 
part«;  with  a  darker  shade  of  the  same  stttodard  colour. 

The  heads  and  brackets   on    the  window  arches,   omatnentr 
com  ice,    tower   railings,   &c.,    to  be  gilt;  or  painted  with 
substituted  for  gilding. 

The  window-frames  and  bars  to  be  painted  with  a  v.  i-%'  l.rV  | 
brauEe  colour,  so  as  to  relieve  the  shade  of  the  glass, 
this  mode  of  decoration  has  been  executed  under  our 
saotion  towards  the  north-west  part  of  the  building. 

Tba  roof  of  the  lean-tos,  aisles,  nave,  and  dome,  to  be  painted  wid 
copper^green,  or  learl  colour.  The  projecting  ribs  >  i  '  ^  to  be  gillj 
or  receive  a  colour  oaptkble  of  being  suostituted  f(jr 

All  the  louvrea  with  a  warm  straw  colour.     Tii<j   ■«--.  .^  i**Ltingf  witk^ 
a  greenish  bronze  colour.     Lamp  posts  and  lamps  relie^'ed  with  »Hghl 
gilding,  or  a  substitute  fur  the  same. 

Inside  of  the  builfling. — Columns,  ginleta,  arche«,  k 
yellow  colour,  relieved  with  stripes  of  a  rich  deep  bl 
white.     Base  pieces,  ca]utals,  hnvokets,  mouldings,  and  licnl 

painted  with  positive  ooloura,  xuid  gildU^  according  to  pj 
for  moresque  decorations.     The  coustrucdon  of  the  rooie, 
braces,  rafters,  purlins,   ribs,  tie- rods,  trusses,  &C.J  with  a  d««p « 
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crtlnnr  npU^f^d,  wK«i  neoeiwiy,  Willi  ft  da«p  red  colour.    TTic  callnjp 

f'^  'ti,  fua!«aj  nav«f  and  damfi  to  be  painted  with  white,  red, 

u.}  Jiirs,  on  canvaii,  forming  paoelt  between  the  itit^ntections  of 

the  ^\*X  purhnft,  mftetfi,  fto.  This  part  of  the  decoratioQ  iboold  be  luR>i 
very  li7<^lY  and  lury,  principally  on  the  dome^  a«  the  ligtltiNSV  of  ta« 
OoiUitruction  will  not  fluffer  any  heavy  looking  eorering.  The  borders  of 
tfioae  panels  nhould  not  be  too  broad^  or  loo  oomplioat«id  in  their  danj^s, 
first  will  nut  look  well,  and  the  la»t  will  occupy  too  loQg  a  time  in 
ing;  a  tatto^md  noble  eimpliotty  ilKiuld  be  the  gen«i«l  cbonio- 
»  di  the  deooralkm.  For  this  reaMa,  we  ihould  object  to  tfaa 
nudetr  part  of  the  gallecr  doon  being  Yanushed,  aa  they  will  appear 
ebtirdy  too  heavy  wid  dftrk»  in  the  lmme<Hate  vicinity  of  the  lively 
©til  '   '  ■  '  ':  j^'s — a  white  Qolour  wiUi  %  ilight 

tiJ!  >ic  or  red  stripea  on  the  clxamfer- 

ill  ^^,,,  ,.,..»..  ^...-^iu-.^,  .».,., v-(  ding  to  our  ideas,  a  much  more 

\v:-  Lincl  finiMhe*!  effieot.     Tlje  railings  of  galleriei,  «taira,  &o,^ 

U'        I  I  wliite  and  varnished;  the  Btjuidards,  eagles,  and  ronettes 

lo  be  relicrred  by  gilding.  Also,  for  a  part  of  this  inside  deoocatlon  a 
■pedimeti  has  been  exeeuted,  mnder  our  direction,  in  a  part  of  (be  north- 
i»«flt  lean-to.  In  oondnsioni  we  beg  leave  to  add,  that  the  abov« 
mentioned  style  of  deoeraitioD  is  kept  in  aooordanoe  with  the  lanled 
dengns  of  the  outside  and  insidA  perspeotive  views  of  the  building,  which 
ife  had  the  honour  to  preaent  to  Xkut  Board,  when  we  submitted  our 
pJto  In  competition  with  others;  the  only  modification  made  being  the 
bronse  colour  fbr  the  outside,  which  we  found  the  necessity  of,  in  per- 
ceiving tlie  dark  gr«eo  shade  thrown  by  the  gUisa  on  the  whole  buiklingi 
■nd  which  materially  doteriorfttes  its  gtmeral  effect*" 

,  The  obj€cti<m8  to  M,  Monte  Idlla's  treatment  of  the  dome,  we 
believe  to  be  wall  fotmded;  but  the  adoption  of  bronze  colotir  for 
(ottenuil  details  ia  open  to  controversy,  for  a  correapcimient  of  the 
iiM«n<iPttii»--^Pobably  one  of  the  Great  Exhibition  officuib— in 
flpettking  of  the  Bavarian  Oijstal  Palaoe,  just  opened  at  Munich, 
's  the  bionjEe  on  the  exterior  is  a  complete  failure,  inasniuch  aa 
it,  and  niaterijUly  diminiahes  the  othftrwiae  light  elfeot 
gteai  and  iron.  It  i«  to  \m  ol>8erved,  however,  that  the  New 
York  architects  advo<5ftte  a  light  bronze  colour, — what  they  call  a 
KT«ly  olive  bronze;  but  it  ia  questionable  whether  this  would  not 
be  too  decidetl^  though  in  that  buildinff  le^  gla^  has  been  nserL 
It  La  strange?  that  a  sculptor — Mr.  Greenongh — was  the  chief 
director  of  the  colouring. 

The  general  description  of  the  building  at  New  Tork  is  as 
foil  owd : — 

"The  matenab  used  in  the  construction  are  mainly  iron  and  glass, — 
wood  only  being  employed  in  the  floors,  doors,  and  sashes.  The  central 
part  ii  surmounted  by  the  dome  7 1  feet  from  the  floor  to  the  spring  gf 
the  archf  which  resta  on  24  columns,  16  of  which  form  two  conoentrio 
regular  octagoiiM,  the  one  inscribed  within,  the  other  circumscribed 
witside  a  oirde  of  100  diameter;  the  distance  of  the  coLunms  in  the 
ktler^  41  ft.  b  in.,  thus  determines  the  width  of  four  nave«,  radiating  from 
iiie  osotray  and  camod  up  to  a  height  of  67  ft^t  from  the  ground  floor 
to  the  ridge  of  the  roof.  On  each  side  of  the  naves  the  aisles  extend  to 
Iha  same  length,  each  hi  feet  from  the  first  floor  to  the  highest  point  of 
tbe  o^Hog.  The  naves  with  the  aisles  form  in  tills  manner  a  Greek 
cross^  over  the  centre  of  which  the  dome  nses^  and  the  spaoes  in  the 
esterior  snglea  of  the  oroes  are  fitted  up  with  tnanguior  lean-tos,  one 
■toty  24  feet  hl^  giving  to  the  ground  plan  on  the  ilrst  floor  tlie  form 
of  a  nearly  regular  octagon^  at  each  angle  of  which  on  ootagonal  tower 
of  B  feet  diameter  rises  to  a  height  of  7 1  feet. 

The  whole  space  thus  inclosed,  with  the  exception  of  the  central  part 
under  the  dome,  and  the  4  naves,  is  dividofl*  by  columns  27  &et  apart 
from  their  centres,  into  square  and  triangular  oomptutments  or  bays. 
On  three  sides  of  the  building  project  entrance  halls  corresponding  in 
width  with  the  naves,  and  27  feet  deep,  with  offices  attadied  to  eadi 
•ide,  27  feet  wide  by  18  feet  deep,  and  are  subdivided  into  two  stories, 
the  upper  ones  behi^  accessible  from  the  platform  of  the  adjoining  stair- 
cases m  the  main  building.  The  fourth  side,  situated  towards  the 
Croton  Reservoir,  \a  left  without  an  entrance. 

The  second  story  extends  over  the  aisles,  and  over  two  bays  of  each 
nave,  thus  forming  an  uninterrupted  gallety  of  54  feet  width  around  the 
whole  building,  and  accessible  from  all  parts  of  the  structure  l>y  12  large 
Staircases,  4  of  which  are  placed  under  tlie  dome,  and  S  at  the  ends  of 
the  sisles  near  the  entrance  hidls;  S  winding  stairs  in  the  to  were  fadlitate 
the  oommunication  between  both  stories  for  the  officers  of  the  aafloda- 
tion. 

Three  larce  baloomes  over  the  entrance  hsJIs  and  oflices  are  approached 
from  the  galleries.  The  building  presents  three pricipal  fronts  to  th e  three 
■treets  which  inclose  it,  the  architecture  of  which  is  sufficiently  shown  in 
the  accompanying  pktes. 

After  the  ori^^'nal  plan  had  been  adopted,  and  the  stmoture  com* 
foenced,  it  was  found  necessary  to  furnish  additional  space,  for  which 
nmpose  the  machine  arcade  w^vs  attached  to  the  eastern  side  of  the 
nullding.  Tlie  npace  between  tlje  latter  and  the  Croton  Reservoir  was 
thereby  neariy  filled  up,  a  natTow  passage  of  5  feet  width  only  being  left 
aocormng  to  the  i^msition  of  the  Croton  department.    The  length  of 


this  arcade  is  451  fL  5  in.,  its  greatest  width  ?S  £»ei^  &nd  thai  of  the 

two  Bt<»ry  building  21  feet;  the  first  stoiy  is  partly  of  the  Same  height  as 
in  tlie  main  builiUng,  the  lower  partis  or  ibeda  are  from  13  ft.  4  iu.  to 
1 6  ft.  4  in.  high,  and  the  second  Ktory  which  connects  with  the  gaUeries 
of  the  main  building,  anil  forms  a  picture  galltsy,  with  a  skylight  exten<l* 
ing  almost  its  entire  lengthy  is  IS  ft  0  in.  high  without  the  skylight* 
which  rises  5  ft.  tl  in.  higher/* 

With  regard  to  the  wrought-lroa  ginler?*,  it  is  observed : 
"Some  of  theae  girders,  after  being  put  into  their  places,  Bhowe'l  sonu^ 
defects  in  their  lower  flange  sud  the  diAL^onalB,  afler  ili 
teste<l  with  a  weight  of  35  lb.  to  the  square  foot.     In  const  ; 
tie- rods  extending  from  the   top   of  tlie  second   story   i 
employed  to  relieve  the  standards  nearest  to  the  columns,  v  iic# 

a  very  Viail  effect  to  the  eye,  although  the  same  securiij  1  tve 

been  attained  by  ordinary  inverted  trusses  under  the  floor,  such  as  were 
placed  aoconling  to  our  advice  under  four  of  these  girders  by  Mr.  Kroehlp 
the  assistant  eiigiueer." 
The  rataing  of  the  dome  was  thus  acoomplbhed : 
*'The  lantern  was  completed  on  the  ground,  and  rained  between  two 
poles,  about  10  feet  higher  than  the  required  height  of  the  donin.  Four 
derricks  were  then  plaobd  on   the  be^l-plate  of  the  'T  '         "  '  '    the 

ribs,  brought  to  the  Bpot,  on  account  of  their  length  nt 

pieces  each,  wenjjH  after  having  been  riveted  togetiici  -..  ..*.  ;,v  ,^xid, 
rioirited  to  their  plkceSj  bolted  and  keyed  to  the  bed-plate,  and  boltoil  to 
their  Bhotss  in  the  upper  ring,  supporting  tlie  lantern.  When  this  wsa 
done,  and  the  braces  adjuate<l,  the  knteni  was  disconnected  from  the 
poleH,  which  were  then  rtJmoved.  The  contractors  for  raising  the  builii* 
ing'  ^  r.  at  credit  for  their  skill  in  raisLng  the  dome,  which  was 

aci  11  four  and  a  half  working  Jays;  much  b  al«'>  duo  to  the 

coii'n.t  L.n  1  lur  the  ironwork,  the  a'^flistan*  •  -—  -"  "■"  -"-♦  nding  the 
whole  construction  and  erection  of  it,   ai  to  the 

efficient  l>ody  of  mochauics  who,  in  sunsii  ,     ^^  i  d  them- 

selves  steadily  to  their  labours." 

Although  the  details  of  the  Hyd«  Park  Palace  wore  cloaely 
attidied^  aod  fiiU  achaiitn^,'^  wii.s  taJken  of  the  exjierieiice  and  the 
labours  of  Measra,  Fox  aiid  Henderson,  aa  \a  didy  acknowledged, 
the  New  York  architects  introduced  many  modiiicatioiiB.  One 
was  aa  to  the  arran gem  eats  for  sweeping : 

"All  the  floors  are  calculated  to  be  laid  with  tongued  and  grooved 
boards,  and  to  receive  a  number  of  small  moveable  reservoirs,  or  caiseons, 
2  or  8  f<^et  in  diameter,  covered  by  cast-iron  perforated  rosettes^  to 
answer  the  pur;>Q»e8  of  cleanlineBS,  In  the  London  Crystal  Palace^  the 
planks  of  the  floors  were  laid  half  an  inch  apart,  with  a  view  to  a  more 
ready  mode  of  cleaning  the  place  by  sweeping  tlie  dust,  &c.,  between 
the  boardfl.  Very  serious  inconveniences  arose  from  this  metho^l  of 
laying  the  floors,  among  which ^  the  almost  certain  loss  of  any  small 
article  or  trinket  that  was  dropped,  was  not  the  least.  The  proposed 
system  of  introfluclng  a  numt«jr  of  moveable  receptacles  of  the  dust,  i*i 
odculated  to  obviate  the  inconveniences  experience  in  London,  whilst 
it  will  retain  all  tlie  advantages  of  speedy  and  thorough  sweeping.'* 

Upon  the  use  of  ghiaa  for  the  roof^  the  following  observatioija 
were  made,  which  are  applicable  to  auch  structurefl  in  dtmateR 
waimer  than  onni : 

"The  diflerent  roofs  are  Intended  to  be  covered  with  lead  and  tin. 
The  character  of  a  'Crystal  Palace*  will  be  amply  preserved  by  the  ft«e 
use  of  glass  on  all  aides  of  the  octegon,  cross,  and  dome;  but  it  is 
believed  that  a  glass- roof,  like  that  ub<5  in  London,  would  be  pernicious 
to  the  interior  of  the  building,  as  the  brightness  of  our  sky  would  b^ 
much  too  glaring  for  endurance,  if  reoeived  through  the  medium  which 
was  so  appropriate  in  England.  Moreover,  a  glas»-roof  would  be  found 
the  source  of  serious  annoyanoeSj  chiefly  in  winter  tima  for  instance,  in 
eaaa  of  heavy  snow/' 

Some  amusing  correspondence  will  be  found  in  the  Appendix^ 
on  the  mo<le  01  piivitig  the  tu'cdiitectjs'  rt^miineirition, — Brother 
Jonathan  having  Atill  a  very  strong  objijction  to  i>ay  hard  cash, 
or  even  paper*  when  anything  can  be  done  in  the  ^^-ay  of  swa^ 
pingf  so  that  the  poor  architects  had  to  take  great  part  of  their 
small  remuneration  in  shares. 

MlGdrQ-Magneiie  Tde^mpk^  with  an  Huborical  Aecount  of  Hit 
Riife,  PrtiffreWj  and  Presmi  Conditum^  J^c,  Bf  IiAtJEENCC 
TuRXBULL,  M.l>.    Phila<lelphia.  1853. 

[second   KOTICE.] 

Before  resuming  our  hiat(jrical  notice  of  the  various  steps  by 
which  the  art  of  electro-mfiguetic  tele^uphing  attained  its  pifisent 
perfection,  we  will  notice  the  interesting  experiments  conducted 
by  Mr.  A.  Bain,  in  wliich  the  earth  was  made  the  source  of  per- 
manent voltaic  electricity. 

In  1841,  it  was  found,  during  some  experiments  witli  nn 
electro-magnetic  soundxng-appanttua,  that  in  conseqiieDoe  of  the 
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imperfect  inaulaticm  of  the  conducting- wire  from  the  water,  the 
attractive  powtjr  of  the  magnet  oiutinueJ,  iiotwitlidti.n<lkig  that 
the  circuit  wiis  bmken.  Thia  phenomenon  was  further  uiveati- 
gated  at  the  Poljrteelinic  Institution  with  great  lengths  of  wire, 
when  the  aame  results  were  ohtained,  which  afterwarda  induced 
Mr.  Bftin  to  conclude  that  a  |>ennanent  hattery  mijfht  lie  made 
by  burying  iu  moisit  earth  or  water  a  surface  of  positive  metal  and 
one  of  negative  metal,  and  establishing  a  metallic  connection 
betwieen  the  two  by  means  of  a  wire.  Thin  proposition  waa 
accordingly  acted  upon  in  Hyde-park,  where  a  copper  and  a  zinc 
plai^^  were  deposited  in  the  earth,  and  connected  by  a  wire  sus- 
pended on  the  railing.  On  placing  a  galvanometer  to  the  wire, 
an  electric  current  WfUi  pei-ceived,  with  which  an  electrotype 
proct53  was  conductetl^  and  seveml  aucceasfol  electro-mao:netic 
experimenta  performed.  Mr,  BaJB  patented  the  application  of 
this  m^nle  of  producing  electiic  currents  to  his  printing  telegraph 
in  1841;  bat  as  this  natural  battery  rt^quires  for  long  distance  a 
gl^eat  increase  in  the  n  umber  of  platea,  ?uid  is  caimble  of  jirodudng 
only  very"  feeble  ciin-eate,  it  has  beea  abandoned  as  a  generative 
aotirce  of  electricity. 

In  the  year  184<-\  Mr.  W.  Sturgeon  pnblbhed  in  the  'Annals 
of  Electricity,'  descriptions  of  his  ingemous  and  simple  systems  of 
in<Hcatinff  telegraphic  messages,  in  which  numerals  or  a  combi- 
nation of  numerals  are  made  to  represent  certain  preconcerted 
sisals.  In  one  system  the  apparjitus  consists  of  six  soft  iron 
bars,  bent  into  the  form  of  horae-slioe  magnets,  and  covered  with 
copper  wire  in  the  usual  way.  Immediately  above  CAoh  magnet 
is  anspemled  a  lever^  having  at  its  short  end  a  cross-pi eoe  or 
keeper,  which,  when  the  mamiet  is  excited,  is  attracted  towards 
the  magnet,  and  raises  the  long  arm  of  the  lever,  to  the  end  of 
which  is  affixed  a  circulai*  piece  of  card  bcaiing  a  numeral,  which 
becomes  apparent  to  the  obsei*ver  through  a  circular  opening  in 
the  dial-]>laie  of  the  apparatus.  Tliese  six  magnets  and  levers 
are  bo  arranged  that  their  re.gpective  numl>ered  c\rds  shall  appear 
tli rough  opeuiufT-^  ranging  in  a  horiaoiital  line  in  the  face  or  dial- 
plat^,  so  that  the  nnmerala  may  appear  in  proper  consecutive 
order.  The  transmitting  inati-ument  assisted  of  an  ai  mngement 
of  keys,  numbered  in  a  corresponding  manner  to  the  receiving- 
magnets,  the  depression  of  any  or  all  of  which  consequently  indi- 
cated the  like  numerals  at  the  opposite  station.  In  a  modification 
of  his  telegraph,  Sturgeon  employed  magnetic  needles  in  place  of 
the  levers  and  maffnets.  These  needles  were  arrangt?d  in  a  row, 
tad  when  deflected  by  the  electric  current  they  pointed  to  a  series 
of  numerals  mArke<l  on  the  ^tal-plate,  or  they  might  be  made  to 
point  lo  letters  alphabetically  aiTiuiged  in  three  horizontal  rows. 
It  does  not  appear  that  Sturg^eon's  instruments,  although  simple 
and  capable  of  being  rjipidly  worked,  have  been  practically 
eniployed. 

In  1846,  a  printing  telegraph  was  trie*!  on  the  Paris  an<l  Bnuen 
liue.  *^"^  '"^'-ntiou  of  Dr.  Dnjardin,  of  Lille,  which  consisted  of 
a  tt;  J  and  a  receiving  inatruraent,  actuated  by  magneto- 

eleci  ,_,;>'.  The  receiving  instrument  was  composed  of  a 
pernninent  magnet^  ev'tch  of  the  two  poles  of  which  were  enclosed 
by  a  coil  of  wire  in  connection  with  one  another.  Opposit-e  to 
the  two  polea  wiis  supporter!  a  revolving  armature^  cjipable  of 
being  moved  by  driving  an«l  multiplviug  wheels,  one-sixteenth 
part  of  a  revolution  of  tbe  driving-uheel  causing  the  armature  ti> 
make  a  quarter-reviilationj  when  a  current  of  electricity  was 
genemt<Kl  and  transmitted  to  the  receiving  instrument,  and 
returned  by  the  e^trth.  The  recording  apparatus  consisted  of  a 
hollow  drum  of  metal,  t«  which  a  slow  rotary  motion  wfxs 
Imparted  by  a  crank  actuated  by  clockwoi-k;  and  at  the  same 
time  the  drum  receive* I  a  lateral  motion  from  a  screw  tume<l  on 
tUB  axle,  ill  a  manner  similar  U}  that  of  Mr.  Bain.  On  this  drum 
Wte  stretched  the  paper  to  he  acted  upon.  An  electi-o-magnet 
nvfts  tixed  under  the  druiu,  which  was  in  connection  with  the 
geneniting  magnet  at  tlie  transmitting-station.  In  front  of  this 
clectn>-nKLguet  was  a  jx^n,  consisting  of  a  bent  silver  wire,  dipping 
in  a  trough  of  ink^  and  soldered  to  a  piece  of  iitm  wij'e,  mounted 
and  bfdanced  on  a  pivot,  from  which  depended  a  piece  of  watcb- 
spnng,  having  at  its  lower  end  a  jjennanent  uLignet,  which  hung 
immediately  in  front  of  the  poles  of  the  electro-magnet  beneath 
the  drum.  On  the  transmission  of  a  current  of  electricity,  the 
electro-magnet  became  magnetiseil,  and  in  consequence  of  its 
north  an* I  south  poles  being  op|x)3ite  to  the  north  and  stmth 
jK*les  of  the  jiennaneut  magnet  atttiched  to  the  pen,  the  latt«r 
was  stM^ngly  rii-pelled,  which  caused  the  pen  to  rise  fi-om  the 
trough  of  ink,  and  U?  mark  the  paj»er  aurroun«ling  the  drum. 
With  Bttjardin's  telegraph  about  ninety  words  were  printed  per 


minute,  at  a  distance  of  400  miks  from  the  transmittiiig  uii«aiv»1 
ment.  ] 

We  next  come  to  the  printing  telegraph  of  ^fT-   V  V  TToom^ 
which  is  worked  in  the  United  Stat<»s  to  a  conn^  Mr 

House  was  occupied  six  years  in  developing  hi     i  vliioh.., 

was  patented  in  Ajnerica  in  1848,  to  date  from  April  l^M,  th| 
interim  between  these  liates  being  occupied  by  the  ExaminerB  '^ 
ooniiidering  whether  House's  system  clashed  with  that  of  " 

The  chief  apparatus  connected  with  this  telegraph  oomauils  aft 

printing  machine,  a  compound  axial  magnet,  uie  motive  power  wi 
the  letter  wheel  by  which  the  messages  can  be  read  in  case  of  f  " 
of  the  printing  machine.  At  every  station  a  composing  msidi 
printing  instrument  are  required,  which  last  is  distinct  from 
eircuit^,  whilst  the  former  is  included  in  it.  The 
instrument  consists  of  an  insulated  iron  fitune  placed 
ately  below  a  set  of  keys,  markcHi  with  the  letters  of  the  atphahet 
a  dot  and  dash.  Withio  this  fz^ame  is  a  revolving^ait,  mdoeed 
the  greater  portion  of  its  length  within  an  iron  CTUnder,  the 
slmft  being  made  to  i-evolva  by  a  band  and  pulley.  The  cjUader 
is  detiiched  from  the  shaft,  but  made  to  revolve  with  it  by  a  btaii 
flange  fajstened  to  the  revolving-shaft,  and  acting  against  the 
inner  surface  of  the  circuit-wheel.  This  friction  contrif 
admit*  of  the  revolution  of  the  shafts  whilst  the  movement  ( 
cylinder  can  be  arrestod.  Tlie  circuit  wheel  or  break  U  ^t 
one  end  of  the  cylinder,  and  is  divided  into  twei' 
spices,  each  alteraate  space  being  cut  away,  thus  In 
teeth  and  fourteen  spaces.  The  revo!ving-«httfl  aiid  cyiiii49 
form  jmrt.  of  the  electric  circuit,  one  point  of  connection  being 
where  the  shaft  rests  on  the  frame,  the  other  through  a  spiriug, 
which  presses  on  the  circumference  of  the  circnit^wbeel;  so  tlial 
as  this  wheel,  the  shaft,  and  the  cylinder  revolve,  the  cmreDt  is 
altemntely  closed  and  broken.  The  depression  of  any  one  of  the 
keys  above  the  iiv>n  frame  causes  the  cylinder  to  stop,  by  tlie  key 
coming  in  contact  with  one  of  a  corresponding  series  of  stom 
arranged  around  the  cylindc^r,  which  has  the  etfect  of  keeping  the 
circuit  either  broken  or  chieed,  according  as  either  a  tooth  or  a 
space  of  the  circuit-wheel  may  happen  to  be  presented  to  the 
spring.  From  one  to  twenty-eight  openings  and  closings  of  the 
circuit  take  place  between  the  depression  of  the  two  ditfere&t 
keys  or  the  re-el epression  of  the  same  one.  The  rapid  el<«ctrical 
pulsations  thus  produced  are  tnmsmitted  by  the  circuit  of  con- 
ductors to  tlie  magnet  and  printing  machine  at  another  station 
through  a  conducting- wire.  The  helix  of  the  magnet  ta  an 
intensity  coil  contained  within  a  steel  cjdinder,  hatong  its  alii 
vertical.  Within  the  helix  are  arranged  six  or  eight  soft  iron 
tubes,  soldered  to  the  interior  of  a  short  brass  tube.  A  braaa  rod 
is  suspended  from  an  elastic  wire  or  spring  above  the  magnet, 
and  passes  down  within  the  soft  iron  tubes.  Upon  this  rod  is 
strung  six  or  eight  small  iron  tubes  with  bell-like  flanges.  On 
the  transmission  of  an  electric  current  through  the  Iv''-^  *^  - 
tubes  within  the  bi*ass  tube  and  those  att^iched  to  the  i^ 
magnetic;  and  such  is  the  arrangem^ent  of  their  polaru  ^  ^, 
they  act  by  attraction  and  repulsion,  overcome  the  ehustioir 
the  spring,  and  bring  the  moveable  magnets  down  t*>  the  i 
ones,  which  breiiks  the  cun^nt,  when  again  the  spring  sepamtj 
them.  Above  these  magnets  is  a  valve,  having  on  ita  outer  das  ' 
cumference  several  grooves,  which  open  into  an  air-chamber  in 
which  a  piston  moves;  the  action  of  the  magnets  already  deKribed 
allows  the  air  alternately  to  pass  through  t1ie  grooves  to  the  back 
and  h\mi  of  the  piston  within  the  air-cliamber,  thtia  imparting 
a  reciprocating  movement  to  a  lever  of  an  escapement  connected 
with  the  piston.  The  pallets  of  this  escapement  act  on  the  teeth 
of  an  escapement-wheel  of  the  printing  machine,  and  catiae  tt  to 
revolve  to  the  extent  to  which  the  ciixTuil^wheel  of  the  com  posing 
machine  lias  been  made  to  move,  A  steel  t'  --^  -^  -1^  marked 
with  the  alphabet.,  a  dot  and  dash,  is  fixed  ah  volvet  on 

the  same  shaft  as  the  eseapement-wheeL  A  i;.^.:. ...;  :,d  contriv* 
ance  causes  the  paper  to  be  presented  to  the  lype-wlieel,  which  ia 
inke^l  by  a  band  passing  between  it  and  a  eecond  toothed  ' 
When  the  ty|>e-wheel  stops  n  detent  arm  revolves,  carmng  : 
it  an  eccentric,  which,  by  means  of  a  connecting-rod^  dra^ 
toothed  wheel  having  the  paper  and  eolonring-band  before  *!t 
agfdnst  the  ty]'>e,  and  an  impression  is  made  on  the  paper.  A 
letter  is  printed  if  the  cii*cuit  remains  cloHed  or  brok 
thfin  tme-tiinth  of  a  second;  three  hundred  letters,  in  th  f  , 

Roman  Ccipit^ils,  can  be  pnnted  in  one  minute.    Tli  r^t 

tmnsmitting  a  communication,  sets  the  machine  in 
gives  a  signal  to  the  receiving-station,   and   thetj^    wirn 
mewage  before  him,  commenoee  to  play  like  a  pianist  on  hii  hej^] 


■*  tu  rapktl  ^T- > -:  n  those  key«  m&rked  with  the 

t  v^  uf  tlh  ion  to  be  tranflmitted.     The 

Ik:  ...    «ipix>site  *it.L.. iug  Bet  hb  tnachine  ui  uiotkm, 

BtT-  111  ,  fie  at  the  dvush,  semia  hivck  a  sipial  that  he  is  ready, 
aad  i'l'j  otimmnni cation  is  prot-oede*!  with-  He  can  leave  his 
machine,  m  it  will  print  in  his  absence;  and  when  the  meaaage 
ia  oompJeted,  he  tears  off  the  atrip  of  paJ^er  on  which  it  ia  printeil, 
and  foi-warda  it  to  its  deeti nation,  Aa  Dr.  Tnmhnll  aaye,  "the 
fancti<  »n  of  the  electric  current  m  this  machine,  together  with  the 
compreeaed  air,  h  to  preserve  equal  time  in  the  printinc^  and 
composing  machines,  that  the  letters  in  one  may  correspond  with 
the  other.  The  electrical  pulaationa  determine  the  numher  of 
wftuoe»  or  letters  which  the  type- wheel  ia  permitted  to  advance; 
tney  muat  be  at  leaat  twenty-five  per  m?oc>nd  to  prevent  the 
priutiug  machine  from  acting.  The  intervals  of  time  the  electric 
p,-_^  .  .  ...  H  .,.  ^  ^^  flow  unbroken  are  equal,  and  the  number 
«  <i^  necessary  to  indicate  a  different  auccession 

<  ■  r  augly  uueq^ml;  from  A  to  B  will  i-equire  one- 

t  fa  revolution  of  the  type- wheel  and  one  magnetic 

T  V  in  A  will  i*-niitr0  one  entire  i-evolution  of  the 

T  ric  nuLsations."   The  firdt  line 

•  I  I  'vea  waa  completed  in  March 

Ib-k'J,  fp>m  PliU;uielphm  U)  New  York,  since  which  period  it  haj*, 
we  btflieve,  oome  int^:)  almost  nniveraal  opemtiou  in  the  United 
States). 

Froin  1847  tn  the  preaent  time  the  number  of  improveraenta  in 
and  mnditioationti  of  existing  foi-ma  of  elect n>magnetic  telegnipha 
hflA  been  very  greats  many  of  them  exhibiting  much  ingenuity 
and  nkill,  althotigli  it  i^  not  necessary  to  desciibe  them  to  com* 
plete  our  hiHtory  *jf  the  science. 

1    though   imperfect  metho<i  of  recording  telegraphic 

,  patenk^d  in  Amenea  by  C*  R  Johnson  in  l^l4^i,  eon- 

■  arming  signa  by  the  dropping  of  balls  upon  an  endless 

It  moving  with  a  uniform  velocity,  which imfumed  impreii^ions 

moving  paper. 
Im  G.  CurtiB,  in  1849,  proposed  an  indicating  telegraph,  con- 
ng  of  a  dis^ '  or  dial-pkte,  marked  with  nmnerals  or  letters, 
id  made  U>  i-wviflve  to  the  desired  extent  by  the  alternate  bi^eak- 
wad  closinj^  of  the  electric  current. 

e  of  the  mofit  imjiortant  recent  improvements  in  electro- 
tic  apparatus  are  tlioae  of  Measra.  Henley  and  Foster, 
hich  conaittt  in— first,  an  armngement  by  which  a  visible  index 
hand  is  directly  fR':ted  upon  by  a  single  magnet,  suspended  within 
the  iMjihere  '>f  tufineDce  of  iin  electro  or  other  nm^uet,  having 
esich  of  its  ext  remitie.s  conveii^  int<:»  two  or  more  poles;  secondly, 
the  keepinLT  '»f  the  magnetic  pointer  in  one  position  for  any  length 
ot  time,  or  im[iiirting  to  it  any  number  of  distinct  deflections  by 
inwos  i.f  the  inthu^l  ctirrentj  and  as  rapidly  bringing  it  to  its 
stuionjiry  j»sition  by  the  residual  magnetism  or  the  reversed 
j..j,,  liv.,  ,.1M1.MT.^  thiw  rendering  the  movements  of  the  needle 
li  ]ict  tlian  heretofore;  thintly,  an  arrangement 

,1  currents  of  equal  intensity  may  be  derived 
|liie  same  magnet,  and  aingle  or  doubhs  currents  may  be  sent 
f  h  any  niunlier  of  instruments*  at  different  stations;  fourthly, 
improv<?d  iip[>in'tionment  of  the  !jign«  or  symbola,  whereby  the 
Biiiber  of  u»i>vement8  i*e<jnisite  for  their  production  is  consider- 
»tb>ce<l;  lifthly,  a  cuiTeut  revei^ser  of  peculiar  construction, 
L  di8|>euHes  with  the  use  of  niagDeto  apparatuses  for  deriving 
«?iirrents  of  electricity,  subeititnting  in  lieu  thereof  A^oltaic  bat- 
teri<-*t*,  such  revei"»er  completing  the  circuit  twice  during  its 
motion*  This  jxttent,  which  way  obtained  in  1849,  also  included 
a  new  compoimd  for  c<jvering  conducting- wires,  and  a  method  of 
'ftting  timekeepers  from  one  primary  or  standard  clock, 
k  need  not  hv  allude<i  to  her«, 

iley*a  telegntph  was  experimented  with  by  the  French 
't»vemm*rrit  on  the  line  r>f  railway  from  Pari^  t*)  Valenciennes,  a 
ace  of  18<I  miles.  The  wires  were  amufcted  ao  as  to  treble 
I  langth  of  wire,  making  54()  miles  to  and  from  Paris  and  back; 
y  ma^etic  messages  beiu^  commiinicii.ted  through  the  tirnt 
wire^  back  by  ihu  sec«»nd,  through  the  third,  and  back  again 
by  tlje  cit^h.  In  this  exr»eriment  no  batteries  wei-e  employeil, 
the  apparatus  being  worKed  tirst  with  full  power  and  after- 
wards with  one-twentieth  of  the  power,  when  the  signals  were 
ma*le  witli  remarkable  rapidity  and  distinctness,  although  the 
ortlinary  t'-lfyniph  tjf  the  line,  with  battery  power,  was  not  able 
to  jinxluce  the  slightest  effect- 
in  iHoO,  \\\  S.  Thomas  proposed  the  making  of  signals  by  tlie 
Agency  of  heat^  generated  or  controlled  by  a  current  of  electricity 
pasaed  along  wires,  the  eignale  being  flajshes  of  light  emitted  by 


p>inta  or  conductoTs,  marks  being  produced  upon  paper  by  the 
neAteil  point. 

In  the  sjime  year,  J.  L.  Pulvermacher,  of  Vienna,  jjatented  a 
metliod  of  varying  the  intensity  of  the  electric  current,  either  by 
incresusing  or  diimnishing  the  number  of  elements  employed,  or  by 
interpKwing  more  or  le^a  powerful  resistance  to  the  current;  also 
the  substitution  of  a  letter-cylinder  for  the  letter- wheel  ordinarily 
employed.  The  applityition  of  a  double  escapement,  each  capable 
of  assimiiug  four  directions,  and  each  producing  effects  di^rent 
from  those  of  the  others,  t«:igether  with  other  modifications  in  the 
detail  of  electro-magnetic  apparatus. 

Ernst  W.  Siemens  effected  some  important  improvements  in 
the  construction  of  magnets,  and  the  methods  for  obtaining 
motion  for  telegraphic  purposes  by  means  of  one  or  two  electro- 
magnets revoivinK  on  tneir  axes  within  fixed  ooila;  and  alao  by 
employing  metallic  apira!  coils  or  bands,  traversed  by  electric 
currents,  and  attracting  or  repeUing  each  other;  or  again,  by 
the  proximity  of  such  spinds  to  permanent  magneta,  which  at 
the  same  time  serve  t^j  pro*iuce  electric  etirrenta  by  induction  for 
working  telHgraphic  apfuvratus.  He  further  propose^l  the  combi- 
natittn  of  elecric  printing  bistruments  in  the  same  circuit  with 
indicfiting  apparatiw,  when  the  magnets,  which  work  the  step-by- 
step  motion  of  either  or  both  inatrunients  break  and  restore  the 
circuit  by  the  t3SGillatiiiU  of  the  armatures  or  magnets  themselves, 
together  with  other  valuable  auggestions  relating  to  telegraphic 
mechanism.  Siemen's  telegrapn  waa  submitted  to  the  Academy 
of  Science,  Pfiris,  who  re]x>rte*l  it  to  possess  "  incontestable  supe- 
riority over  all  other  like  ap[>aratus,*'  and  to  surp^-vas  in  speed  all 
other  alphabetic  telegrapha* 

In  June  1850,  G.  H.  Horn  propoeed  an  electric  telegraph, 
similar  in  principle  to  that  of  W,  S.  Thomas,  in  which  the 
igniting  effect  of  electricity  was  made»  through  the  medium  of  a 
fine  platinum  jx>int,  to  hum  a  hole  or  holes  in  a  moving  fillet 
of  paper.  The  instrument  consisted  chiefly  in  clockwork  and 
spool,  recpiiivil  for  giving  the  prt:»per  movement  ttj  the  paper. 
This  register  re*iuired  a  qufuitity  current  to  effect  the  ignitioEi 
of  the  point,  and  therefore  a  receiving  inetrinneut  and  local 
batteiy  were  neceaaary  to  the  efficient  working  of  the  receiving 
apparatus. 

Batch  elder  and  Farmer  also  proposed  a  similar  pyrographic 
t4?legraph  register,  employing  a  spirit-lamp  to  heat  the  marking 
wire,  and  recording  the  signal  upon  various  kindn  of  paper,  such 
as  pink  tissue  made  from  linen  stock,  in  the  form  f\f  a  hllet  or  a 
large  sheet^  the  slightest  contact  of  the  heated  wire  with  which 
was  sufficient  to  produce  a  atraw-ooloured  niai'k. 

In  the  same  year  was  patented,  by  Thomas  AUan,  of  Edin- 
burgh, an  arrangement  by  which  the  letters,  words,  and  sen- 
tences compt>8ing  messages  were  divided  into  sectiuns  or  divisions, 
so  that  they  might  be  signalled,  by  means  of  their  number  and 

{)OBition,  in  any  given  section,  thus  Tuaterially  decreasing  the 
abour  and  expenae  of  telegraphic  conveyance.  Also,  a  combina- 
tion of  magnets,  arranged  m  pail's,  of  convenient  shape  for  per- 
mitting the  entls  or  poles  of  electro-magnets  to  be  introduced 
between  them,  thus  producing  a  large  accumulation  of  magnetic 
power  within  a  small  coinpaaa.  These  iraprovementa  seem  likely 
to  lejid  to  gi-eat  simplification  and  economy  in  working  existing 
needle  telegraphs. 

We  have  now  traced  the  progress  of  the  science  of  electric  tele- 
graphing from  the  earliest  discoveries  of  OErst^d,  and  the  experi- 
ments of  Winckler,  Lemon  nier,  and  others,  down  to  the  pi-eaeut 
systems  of  Wheatstone,  Morse,  Henry,  Brett.,  and  many  others^ 
whose  ingenious  instruments,  actuated  bv  the  dynamic  force  of 
the  electro-magnet,  ti-ansmit  and  reooro,  at  fldmost  fabulous 
distances,  the  various  languages  of  civilised  nations.  It  has  not 
been  our  province  to  pronounce  aa  to  whom  the  merit  of  origi- 
nating the  idea  of  rendering  the  electric  fluid  subservient  tt»  tne 
pnq^ost^s  of  man,  belongs;  nor  even  lo  decide  between  the  rival 
claims  of  Morse,  WheAt^one,  House,  or  Davis,  to  be  considered 
the  first  to  recortl  or  print  messages  by  electro-magnetic  agency; 
or  those  of  Brett,  Bakeweli,  or  Bagga,  as  regards  the  employment 
of  the  electric  current  to  decompose  or  form  new  cheraic^  combi- 
nations* These  we  have  left  an  open  question,  and  have  merely 
detailed,  with  the  assistance  of  Dr.  Tumbul],  the  gradual 
development  of  this  extraordinary  science.  At  the  same  time, 
we  must  observe,  that  our  limited  space  has  prevented  us  from 
doing  ju.stice  or  even  alluding  to  the  improvements  of  many  who 
have  done  much  to  promote  electro-magnetic  telegraphing. 

it  now  remains  to  be  shown  to  what  extent  these  nuuierons 
systems  have  beeu  practically  adopted,  both  in  the  New  and  Old 
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Wgrlck^  onioin<tticiiig  with  Amaricik,  which,  from  th»  Tastiifiad  of 
its  territories  and  the  rtiuiarkiible  ebeapneas  with  which  tele- 
graphs are  countructed  in  that  coiiDtry,  poaaessea  the  greatest 
number  of  miles  of  telegmph.  The  moderation  of  the  charges 
|]ia^it^  for  the  trausmiaaiou  uf  tiiettHagea  in  America  has  aUo  iia« 
^  parted  a  atimulua  to  tAxeir  MxteiuiioQ  aad  general  emplojTDent^ 
►  whiiih  ia  wauUng  in  this  country,  on  account  of  our  exorbitant 
t-     '    ''  '  " "     '   Id  spirit  of  enterprise  which  characteriaea 

t  II  an  much  in.  scientific  as  in  commercial 

I  ijiiitu.'iii,   1  1  me  telegraphic  wiro  to  link  the  i*emotJB»t 

|Tergp  of  *  I  t,n  tlm  vftsieru  fnjntieri  beyond  the  Rucky 

iiooatfun^,  iviil*  ihe  uorth-eaiit^rii  extremity  of  the  United 
^tate^i  and  the  tinit!  in  not  far  distant  when  the  Missi^ippi  will 
nuuM'teil  with  San  Fraudsoo,  a  distance  in  one  unbrnteu  line 
I  ilea.  The  route  selected  by  the  committee  for  this  line, 
u>  tlie  survey  of  Oapt.  W.  W.  Chapman,  will  conunenoe 
liez,  in  the  St*tte  of  MiwDiasipi/i,  ptiss  through 
n  of  northern  Texas  to  the  town  of  M  Paso^ 
'  hence  t*)  the  jimt^tion  of  the  Gihi  and  Colorado 
•  n.e  head  of  the  Gulf  of  Ciilifomia  to  San  Diego 
Ltic,  tlicuee  aLm^  the  coast  to  Monterey  and  Sim  Pran- 
tliia  route,  the  whole  line  will  besonth  of  latitude  33% 
[  |tn*J  c< juacquently  be  almost  entu'eJy  free  from  the  great  difh- 
l^ulties  to  be  ouoountei'ed,  owing  Uj  tiie  buow  and  ice  on  the 
laortlieni  route  by  the  way  of  the  isouth  paas,  crossing  the  Sierra 
[Nevada  niotintaina  in  latitude  3lP.  Thin  Parilic  Telegraph  Com- 
rpany  is  nov  i  i"-  r^rtmiaed,  with  Mr,  H.  O'Beiily,  tlie  projector 
of  tho  Bc]v  eaiden^  and  Mr.  T.  P.  Shatfner  qb  secretaiT, 

I  with  a  ci]  u M>,0DO  dollars. 

Many  *  •  iug  telegraph  1  iues  in  America  are  of  a  length 

f  whivh^  fr*  Hi-  -uited  extent  of  our  inland,  are  nnkjiown  in  thia 

|< count  17  J  »Af  for  instance,  the  two  aouthem  lines,  one  from  Cievi?- 

rlaiid  to  New  Orleans  by  Cincinnati,  12«)0  miles  long,  the  otlier 

ftxim  Washington  t<>  New  Orleans,  by  Fredrickabui*g,  Cliarlea- 

town,  Savannah,  and  Mobile^  which  is  1700  miles  in  length;  thijj 

line  haa  been  extendeil  west  to  Independence,  Missouri,      The 

entire  length  of  telegraphic  line  from  New  York  to  New  Orleans, 

via  Ciiarlestown,  is  1966  miles,  which  distance  is  not  worked  in 

one  eontinuouB  circuit,  nor  can  it  be  so,  on  account  of  the  imi>er- 

fectiona  of  known  meana  of  insulation.     Direct  eommunication 

can  only  be  effected  by  tlie  em]>!oyment  of  an  instrument  tei-med 

I  a  connector,  first  invented  and  applied  by  E.  t,^>meO,  of  New^ 

York,  in  the  year  1846.    Tho  elFeotof  tlxis  instrument  ia  to  cause 

one  of  the  circuits  into  which  the  line  ia  divided  to  i^^rk  the 

liext»  and  so  on  through  the  entire  awies  of  short  circuita.     This 

f  iiist!  imu^nt  haa  also  been  used  on  the  New  York  and  Erie,  Erie 

ij?an>  New  York  to  Milwimkie,  and  New  Orleans  line^, 

^     hi'it  SUCCQS8.    The  tfital  ntunber  of  miles  of  telegraplk 

[  wires  in  the  United  Statea  amount'ed,  up  to  the  returns  of  hiat 

i[e»tf  t0  24,37 o  miles,  of  which  K*,963  miles  are  worked  with 

lorso  inatrimiente;  2400  miles  with  those  of  House;  and  2012 

\  miles  with  Bain's  apparatus. 

After  Amerieaj  England  poeaesaes  the  greatest  length  of  telcf- 

fraph  lines,  which  are  estimated  by  Dr.  Tunibuli  at  2225  milea, 
Hi  aa  this  number  repreaenta  the  length  of  raUway  lines,  and 
jaot  the  ttital  length  of  telegmph  wire,  m  in  the  case  of  the 
1  American  Lines,  where  Dr.  TumbuU  (whether  for  the  sake  of 
[  more  favourable  conUtiat  of  those  of  his  own  country  with  the 
i£uglieb,   or  whether  such  calculation  hapfiens  to  be  the  one 
bisually  adopted  in  America,  ia  of  little  c<jnaequence)  has  multi- 
lj>lied  the  miles  of  country  over  which  tlie  telegraph  extends  by 
■  we  number  of  wires  employed  in  working  them.      But  when 
jAuch  course  of  proceeding  is'  applied  to  the  telegraphic  lines  of 
I  England,  the  nacesaary  length  of  ^are  amounts  to  9939  mileOi 
which,  considering  the  relative  proportions  of  the  two  countries, 
would  doubUefls  strike  the  btJauoe  rather  in  our  &your  than 
otherwiae. 

SiDoe  18S0|  when  the  estimato  above  given  was  made,  the 
electric  telegraj;^  haa  made  conaiderable  progress^  but  to  what 
extent  no  returns  have  been  given.  The  instrnmentg  uaualiy 
employed  are  those  of  Cooke  and  Wheatstone,  Jacob  Brett,  and 
I  Brett  and  Little.  Bain's  electro-chemical  telegraph  ia  worked 
I  from  London  to  ALmch eater,  and  from  thence  io  Liverpool,  and 
&1j^  froTU  Edinburgh  to  Glasgow. 

In  Prussia,  the  electric  tSegraph  11  worked  in  a  very  simple 
jin,j  f.- ,,,...,.;  ',1  manner,  the  wirea  being  generally  burietl,  and 
nuui'  in  the  track  of  railwaya;  but  one  wire  is  employed, 

and  li. amenta  by  which  the  signals  are  tj-anamitted  and 

recorded  arv  thoee  of  Siemena  and  Halake,  Kramer  and  Morne, 


together  with  Daniell'i  battery.     The  total  length  of  wwm 
radiating  from  Berlin  is  estimated  at  1 493  mile«. 

The  Austrian  telegraphs  extend  over  a  length  of  1053  mile* 
principally  employing  the  ap^^aratua  of  Morse,  modified  by 
Bobinsou;  of  Bain,  modihed  by  Eklingj  and  thoee  of  Storer  and 
Slochrias. 

Owing  chiefly  to  the  govBmment  mirveillAnoe  over  the  tel^ 
graphs  m  Prance,  and  the  high  tfu-itf  charged,  France  ie  oonii^ 
derably  behind  moet  European  nations  in  telegraphic  «interpri«a/ 
The  latest  returns  give  no  more  than  7*10  mdes  of^ electric  B<300m-' 
modation,  on  which  the  instrimients  of  Brequet  and  Foy  ar# 
gene  rally  empl  oy  ed,  togethe  r  with  those  of  Wli  ^^  •. '  -  ^  « "^  1 1 . . .  *.  r.  1  i  n , 
and  Ganiiner.  Brett^a  apparatus  ia  used  on  t 
England  and  France  between  Dover  and  t; — u-^,  .^^  _-^:,^ 
ch^nical  telegi'aith  has  been  lately  introduced. 

&utony  and  Bavaria  have  government  lines,  wbidi  eonn^ct 
with  the  Prussian  and  Austrian  linea,  and  establish  a  ootnmimi'* 
cation  with  Berlin,  Dresden,  Munich,  and  Vienna,  In  8axoiiT,[ 
the  telegniph  wires  extend  over  265  miles,  and  in  Bavaria  over 
about  455  miles,  and  are  principally  worked  by  Stochriss's  needl# 
instrument  and  his  bell  apparatus.  The  Tuscan  lim^a  of  wire 
amount  to  about  3f»3  miles  in  length,  the  telegraphic  appaiatna 
being  furnished  liy  Breouet  and  Fiemcci* 

In  Holland,  Italy,  tmi  Hjmn^  the  railroads  are  genej^ly  pin>* 
vided  with  telegraphs,  which,  with  those  of  Prussia,  AtMri% 
France,  Russia,  and  other  countries,  are  being  raoidly  broujfhl^  | 
into  connection  with  each  other,  and  are  RraduaJly  oonwi^gin^ 
towards  our  own  island,  with  which,  before  long,  they  will  be  in 
direct  communication. 

In  the  East  Indies,  a  line  of  telegraph  has  been  constrneted 
between  Calcutta  and  Kedgeree,  a  distance  of  seventy-two  miles*' 
On  this  line  thick  rods  at^e  employed  in  place  of  wires,  which  ans 
laid  part  of  the  way  undergronndj  the  remainder  being  supported 
upon  bamboo  poles*  No  insulating  apparatus  is  nsed,  aa  the 
thickness  of  the  conducting  materialB  insures  the  passage  of  llw 
electric  cuii-ent,  and  at  the  same  time  prevents  danger  of  breakage | 
by  wild  beasts,  or  the  8i;^7irmtt  of  kites  and  crows  that  perch  upoo* 
it  in  the  swampa  A  proposition  to  connect  all  im^iortant  plaoefli 
in  the  British  possession  is  now  being  rapidly  put  into  exeeutioii,  • 
and  will  require  alnjut  88CK}  miles  of  telegmph  wire. 

When  we  reflect  that  the  above  and  numerous  otht»r  electrie 
lines  Imve  been  constructed  within  the  last  eight  or  ten  years, 
and  that  at  Uie  present  moment  telegraphic  prrgecta  are  aflo^t^'  | 
anil  many  of  them  in  construction,  in  w^hich  hr  r'^^-f-^  -i;^*,.*.^.., 
are  embrace<l,  and  more  gigantic  difficulties  arr 
in  any  telegraph  lines  already  accomplished,  ^^  .... 

forwud  to  the  not  distant  period  when  the  ta  '  will  be 

covered  with  a  network  of  electric  comis,  annilj  v.    l^ioe,  and 

linking  in  a  bond  of  intelligence  the  moat  remote  nations. 

Appended  to  the  work  of  Dr.  Tumbull  are  chapters  on  electric 
inaolation  and  wire  protectors  from  lightning;  accomfkanied  by 
several  important  telegraph  decisions  of  American  courla  respect-*^ 
ing  the  claims  of  Morse  and  Bain;  the  Electrie  Telegraph  Com- 
pany t>.  Br-ett  imd  Little;  and  Morse  tmd  Vail  r.  F.  O.  Smith. 

In  these  days  of  more  practical  acquaintance  ^ith  the  pheno- 
mena and  laws  of  electricid  science,  we  may  rea»oua.bly  expect 
greater  results  &om  such    knowledge    find,   though  it  wGuld 
scarcely  appear  possible,    still    more    perfect   electro^magneliot 
instruments;  or  probably,  the  new  system  termed  mngneto-eleo-^ 
tricity,  in  which  the  inverse  or  secondary  ciuTent  induced  by 
magnetic  action  is  maile  use  of,  may  become  more  practically  • 
developed.    These  considerations  induce  us  to  hope  that  similar 
works  to  that  of  Dr.  TurnbuH  may  appear  from  time  to  time, 
recording  the  progress  of  this  most  serviceable  and  interesting 
science. 


STATE   AND    CONDITION   OF  THE  BPJDGES    OVER-I 
THE   THAMES. 

Report  qftke  Select  Cmtmittee  of  the  Home  0/ CmtimoM  appoinM^. 
t*i  inquire  into  (he  Siute  and  Coiidithn  of  the  Britfgea  ovwr  lA^"' 
Tetanies,  in  the  Afetro^*olis;  to  report  whether  thct/  are  ad^pmU  (aj 
the  present  vastly  inereaMng  traffic;  whetJitr  it  be  d^rnbtitQ^ 
construct  one  ar  more  Bridgtit  over  (he  River^  and,  if  so^at  \  " 
point  or  points, 
YoiTR  committee  have  examined  witnesses  with  a  view  to  dl^.  | 

charging  the  duty  entrusted  to  tlieui,  and  have^  in  the  first  place, 

directed  their  attention  to  the  Bt»t©  and  condition  of  the  sercml 


THE  CIVIL  ENGINEER  AND  AECHITEOTS  JOURNAL 


est 


BiflfeB»politaii  briilgea.  With  %««fpect  U>  thMe^  they  have  to 
Import  that,  with  two  exoeptioiis^  namely,  BlAokfriara  and 
We^tmmstiJT,  the  whole  of  th<j  raetropolitiiD  bridiifea  lure,  in  a 
aatiisfkctory  and  durable  conditioo^  BoiithwsLrk,  WaterlcK>»  and 
Tauxhall  Briiigea,  aod  Clmrmg-^rpuBs  Foot  Briiige  are  toU-bridgea 
in  the  haDds  of  private  com|r»anies.  As  to  Bmckfiiars  Bridge, 
the  e\ideaoe  brought  before  your  committee  leaves  no  doubt  aa  to 
its  being  in  an  unsatisfactory  atate;  and  tha  Court  of  Common 
Council  haa  approved  of  a  proposal  for  removing  the  pre^^nt 
Ki  '       V    lug  it  by  a  uew  bridge.    Your  committee  do 

li  II  their  pr<3vinoe  to  report  on  the  condition  of 

"Wr-iLiiiJii^u  r  r.rjiii;t%  as  a  ooutract  for  pulling  it  do^ii  and 
rebuilding  it  has  aetuully  been  entered  into. 

With  regard  to  the  adequacy  of  the  pre^^*"^-^  \.,^iA^^^  \r\  the 
inetrtiix*lis  to  aceommo^late  the  eatistiag  traii  ttee 

have  examined  numerous  witneaaea,  whose  o]ii,..„  u^.  i  ,  .voider 
vmluable  a«  connected  with  the  brtdgen;  and  they  report  Umt  the 
preeent  aocommodation  is  inauffident;  that  there  is  every  proba^ 
liility  of  thi«  de^ciency  being  atill  further  felt,  anil  that  it  ia 
necesaATy  to  arlopt  meaaures  to  mitigate  the  evU.  To  meet  this 
endf  several  schemed  have  been  submitted  to  your  csonutxittee: 
leU  It  ia  propoaed  to  open  free  of  toll  thono  bridges  which  are  at 
present  private  property.  2nd.  To  increaae  the  width,  and  oon- 
i#(|Q6ntly  the  ooavenienoe  of  some  of  Uie  extating  btidgea.  3ti1. 
To  enlarge  and  improve  the  approaches  to  them*  4th«  To  make 
the  Th/mies  Tunnel  available  for  traffic  5th.  To  conatruct  a 
tubular  iron  «uper?raY,  ao  ae  to  connect  the  moat  important 
p>oiutA  in  the  meti-xipoha;  and,  laatlyt  to  bulid  u4^lilItipTjal  bni^es. 

After  a  cfii*efal  consideration  of  the  evidence  ^^'  '  t>een 
brought  befoi*©  them,  your  committee  consider  that  1 1  ncy 

of  removing  tlie  preaeut  toUa,  on  the  different  lir:  :^.  ,  .ween 
Staiuea  and  London  Bridge,  ia  ostaUiahed.  They  tind  ihnU  by 
tlie  present  system,  the  traffie  is  diverted  fixitm  th^  direut  n.nite; 
}ifld,  in  consequence,  the  open  thoruoj^'hfhrea  are  elioked,  and 
^JNtodered  at  times  idmoat  impassable,  by  the  ctiUection  of  mer- 
chiodise  and  passenger  tintftc,  which  would  di«(Jtii*ae  and  spread 
itmM  if  tbei'e  were  more  channels  of  escape  provided  This 
ineonvenienoe  ia  especially  felt  at  Ijondon  Bridg*'^  where  not  only 
delay t  but  even  danger  ia  incmTetl  by  the  concenti-ation  of  ti-aiiic 
on  one  spot,  owing  not  only  to  the  oidinary  London  traffic^  but  to 
the  additional  tratBc  px-oduced  by  the  neighbouring  railway 
termini.  Similar  inconvenience  is  felt  at  Westminster;  and 
your  oonnuittee  are  of  ontnion,  that  in  both  inatanoea  it  would 
be  materially  diminished  if  the  intermediate  toll  bridges  were 
thrown  open  to  the  iiubiic.  The  evidence  with  reapect  to  the 
bridges  from  Vauxhall  Uj  Staines  e«tabli«hea  the  lact  tliat,  by  tlie 
present  tolls,  not  only  is  the  public  iiicnnvenienced,  local  traile 
impciled,  and  the  aocommodation  dimiuished,  but  that  the 
burvieu  of  the  tax  falls  most  heavily  on  thoee  who  are  least  able 
to  bear  it. 

Your  committee  ai-e  of  opinion  that,  although  it  may  become 
neoeiaary,  owing  to  the  ever-increasing  traffic:  of  the  metropolis, 
to  baiJd  additional  bridges,  it  will  he  hietter*  in  the  tirst  instance, 
to  ascertain  the  effect  of  throwing  the  present  toll  bridges  open 
the  public,  provided  they  can  be  obtained  on  reaaonaMe 


^ft  th< 
V^«nna 


Upon  the  question  aa  to  whether  ad<htional  bridges  are 
requtreil,  your  committee  have  examined  Mr.  Brennoch,  Mr.  Trte, 
Mr«  Page,  Mr.  McLean,  and  other  competent  witnesaes.  These 
witnesses  a^ree  in  the  neee^ity  for  providing  further  means  of 
communication  across  the  river* 
The  sites  proposed  by  them  are-^ 

l8t.  Tower  Hill,  below  London  Bridge. 

2nii.  St.  Faults. 

3nl  Charing  Cross. 

4th.  Horaeferry  Boad* 
Without  entering  into  the  comparative  merite  of  these  sevend 
propositions,  your  committee  are  of  opini^jn,  tiiat  the  bridges 
opposite   Charing  Cross  and   St     P'i>r?^   -will   become  speedily 
neceasary,  especialiy  should  thr  ion  with  the  proprietors 

of  the  toll-paying  bridges  pro vr 

With  regard  to  the  oeat  mode  of  providing  for  the  purchase, 
and  the  future  maintenance,  aud  increase  of  the  bridge  accommo- 
dation^ your  committee  are  decidedly  of  opinion  that  a  rate  to 
be  leviM  over  the  whole  di*?trict  to  be  benefited  by  the  pnnxised 
a  I  is  at  once  the  most  jnat  and  the  moat  simple  plan  to 

b'-  1 


SEPTOCHHAL  MONTT^IENTS  OF  THE  CEMETERY 
OF  BONN. 

Makt  of  the  aephulchres  of  the  famous  Rhine  University 
poasees  not  only  a  historical,  but  al?*o  nn  nrtificia.1  imJ>ortance. 
Mere  the  very  praiseworthy  custom  _'  faithful  counter- 

parts on  tiie  graves  of  the  good  and  ;i  has  been  much 

resorted  to,  as,  for  the  acute  observer,  the  pliVHio^noniy  of  man 
is  perhaps  his  best  biography.  The  busts  of  Niebuhf  and  his 
spouse  placed  on  his  inausoleuin  t'<linglj  well  executed, 

the  monument  being  erected  b  n^deric  William  IV.  to 

his  former  tutor  and  teacher.  Amnjugu  the  memorial  tablet  of 
A-  W,  Bcldegiel  is  much  more  simple,  the  bronze  bust  is  one  of 
great  resemblanoe,  exhibiting  a  noble  cut  of  head,  with  a  brow 
mrrf*wed  by  many  a  deep  thouglit.  A  head  of  equal  importance 
is  that  of  M.  de  Behfues,  late  Curator  of  th-^  Tinivfr^itv:  (]»♦>  fine 
lineaments  of  which  bespeak  the  spirited  m* 

Attached  to  a  lateral  wall  is  a  monument-  i  ide, 

Lilienhnm,  who  concluded  in  Bonn  a  hie  of  deep  entfering. 
Equally  melancholy  stands  a  high  cross  of  grauite  amongst 
weeping  willowB — ^the  gloomy  memorial  of  a  youth  of  eighteen, 
distinguished  by  stately  form,  poetry,  and  love;  it  is  that  of  the 
suicide,  Karl  von  Hohenhnttaen,  one  of  a  family  of  poets.  Mo»*e 
cheerful,  because  of  eternal  renown,  is  the  mortuary  hillock 
which  omceals  the  ashes  of  Melchior  Boisaerde,  the  elder  of  a 
pair  of  great  men.  His  fine  dwelling,  replete  with  master-- 
paintings  of  every  school,  b'  ■     ''         r  -  v^^v,f^^ 

Snlpiz  Boiaseree,  but  beitig  I  >es 

not  receive  thoee  numerous  i^'i'.i-n  ^,*h-^k^  *>  h"  k^tm^-ny  liii^riiged 
aroimd  these  works  of  genius.  Melchior  Bcdsseree  reposes  now, 
of^r  much  labour  and  renown  in  c»ther  Hvilw  an  Hu^  T>M>Arna1 
Bhtne,  while  the  Dome-work  in  the  **Holy  '  ^ — 

an  etei-nal  memorial  of  the  sure  stieeej*^  <i:  -11- 

grounded  endeavour. 


THE  RESTOHATION  OF  THE  SOUTH  GABLE  OV 

THE  CATHEDRAL  OF  VIENNA. 

The  Cathedral  of  St  Stephen,  at  Vienna,  fbrms,  with  thone  of 
Cologne,  Stmsburg,  and  Freibui^,  a  complex  of  the  finest, 
examples  of  Pointetl  architecture.  It  vrm  as  early  as  1144, 
that  Henry  H,  of  Babenberg  (called  Jasnmirgott,  Bnke  of 
All      '  ted,  on  the  ruind  of  an  old  chapel,  a  buikllng  which, 

by  ig  additions    and    enlargements,   grew  up  to    the 

prvri*-:n  iinj;H  structure.  According  to  some  lately-dbcovei'ed 
documents,  it  ^*hA  Octavius  Falkner,  a  master  mason  of  Cracow, 
who  built  this  primeval  church,  of  which,  however,  nothing  but 
the  main  walls  of  the  great  nave  and  the  west  front  with  the 
giant*3  door  remain.  The  whole  of  the  lower  part  of  the  western 
facade  betrays  the  exclusively  Romanic  Htyle,  while  the  pyi^amids 
of  the  two  exterior  steeples  exhibit  already  traces  of  the  stylo  of 
the  Pointed  architectun*.  Duke  Albert  IL  first  commenced  to 
enlArge  the  Cathedral,  The  west  side  wn*  considei-ably  raised, 
and  it  was  only  under  his  successors  that  it  was  planned  accord* 
ing  to  its  present  form.  In  13/>9,  the  foundations  of  the  lofly 
steeples  were  laid,  which  great  work  waa  effected  by  a  oompam- 
tively  humble  indivtduiil,  Master  Wezla,  of  Klostemeuburg,  He 
place*l  the  new  steeples  above  the  projections  of  the  nave,  fis  the 
princifxil  frtmt,  which  had  to  remain  intact,  ha«l  alre4uiy  two 
similar  sti"ucture«.  The  uumeroua  statues  and  ornaments  which 
were  place»l  in  the  interi^^r  and  exterior  of  the  vast  building, 
were  made  by  U.  Helbling,  H.  Kumph,  and  G.  Horn.  The  main 
steeple  was  nut  complet#,<l  until  1413,  so  that  its  construction 
occupied  a  period  of  seventy-four  years.  Here,  it  seems,  the 
ligour  of  the  mi^ldle  ar^s  bad  been  expended,  as  the  second 
steeple  was  never  completiHi,  and  only  somewhat  built  over  and 
coveiN^d  with  a  copper  rooting  in  1579.  The  whole  length  of  the 
completed  at-eeple  is  435  ft,  6  in.;  the  whole  length  of  the 
Cathedral  342  leet;  the  width  of  the  middle  nave  Injtween  the 
pillars  (of  8  feet  thickness),  is  334  feet;  that  of  the  lateral  nave, 
2B  feeti  the  height  of  the  middle  vaults,  86  feet. 

Ab  tne  completed  steeple  lays  on  the  southern  facade,  it  is  this 
which  presents  the  fine««t  view  of  the  builf  '    '       *  '   u.^^^ 

of  onuiment  I*  most  apfnirent,  the  which  I  of 

Gothic  ai-chitecture  when  8t  Stephen*a,  m  V  jt  iUKi,  wiv^  nuilt. 
Very  richly  ornamented  are  the  flying  buttresses  with  the  double 
windows  between  them;  archeii' vaults,  with  all  the  finery  of 
mediaeval  art,  extend  before  tlie  doom;  and  the  steeple,  reaching 
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fnt  into  the  ikieit,  |]ilr«ieiit0  numVrless  fiQuda,  like  stone  carving. 
It  lA  to  he  regretted,  tbat  f>f  the  four  ateep  gablea,  which  project 
over  the  hei|i;ht  of  the  WfUK  only  that  ou  the  west  side  wjts  com- 
plet«4l — prL>bably  by  Piichsbamn,  in  1430,  This  haa  a  perforated 
ijediment,  which,  beginning  abctve  a  straight  gallery,  preaenti 
below  three  collateral  gfthles,  above  which  rises  the  chief  gable, 
mirmomitofJ  by  a  cr«>wn.  The  three  other  gabiea  have  only  the 
ftCpeanince  of  aimnle  walla,  and  amtraat  very  much  with  that  so 
lu^iljr  Cdrnamented.  The  mimicijiality  of  Vienna  prt>poses,  there- 
foff%  to  restore  or  rather  rebuild  these  three  gables,  wldch  would 
fiilly  complete  the  ensemble  of  this  tine  old  Cathedral  The 
estimat^^  >♦'  "^^ >t  of  the  gables  have  Ijeen  laid  down  at  I8,0€0 
florius. 


Bufjjomier.    In  this  bridge  the  pf^rmanent  and  sofprniaii 
and  the  anchoring  ia  port  of  t'  end  fwhe 

intended  for  a  baUuic^  swiii.  derably  I.Tngw 

from  the  pier  to  the  tibutment  Uuui  t^j  me  centre  b^tweea  Ui« 


CHAMFIOIfS  TAPERING  DOUBLE  LEVEH  BRIDGE* 

Thjb  aoooni|muyiiig  engraving  is  a  perapeotive  view  of  an 
iaiprovemeut  in  bridgeii,  by  Samuel  and  ThomM  Champion^ 
of  Waahin^n,  U.S. 

Thia  brlllge  is  a  tapering  double  lever,  skeletonised  and 
baJanoed  upon  a  pier,  reaching,  in  modt^rate  iapans  from  tl*e  pier 
to  either  shore,  and  may  be  swung  round  sua  a  draw,  opening  the 
whole  stream  by  rollers  underueatli  on  the  top  of  the  pier. 

In  wide  streams,  where  several  spana  are  it^quined,  each  section 
of  the  length  of  the  bridge  will  rtiach  from  eaeh  pier  to  midway 
between  tlie  piers.  Where  no  di*aw  ia  required  eaeh  section  may 
continue  in  one  unbn>ken  ctjunectiou  from  the  centre  of  the  pier 
to  the  foot  of  the  side  piers  each  way  beyond.  By  this  plan  of 
bridge,  the  principal  weight  luid  crushing  foroe  ia  thrown  to  the 
under  aide  of  the  bridge,  the  lighter  being  above  the  heavier, 
giving  an  opportunity  for  croaa  and  other  bracinga,  where  they 
ire  most  requited. 

The  commencement  of  this  bridge  is  in  a  hub  on  the  pier,  in 
which  are  recessea  for  the  reception  of  a  series  of  upward  diverg* 
ing,  tapering  wrt»ught-iron  tubes,  radiating  like  the  rays  of  the 
half- risen  sun,  for  the  purpose  of  throwing  ail  compression  to  tlie 
fiiot  of  the  centre  column,  as  all  suspension  is  centered  utk»ii  the 
cap  on  the  ton  of  the  centre  or  vertical  column,  over  which,  in 
leoeaaes  at  the  proper  angles,  all  ilie  su^{)enders  pass,  and 
Irotn  which  ihvy  ili verge  downwardn^  n,'^  the  tubes  do  upwErda, 
sach  in  straight  lines — ^nothing  curvilinear  in  the  compression  or 
suspension.  These  being  equal  to  each  other,  the  expe-nsion  is 
equal;  what  one  gives  upward  the  other  does  do^-nwam,  so  that 
the  whole  remains  com  para  tivelv  stationaiy. 

At  proi>er  intervals,  througliout  the  length  of  tlie  bridge, 
clamp  posts  are  attached  reach  iiig  finom  the  upper  terminus  of 
the  tubes  to  the  lower  teinnini  of  tne  suspenders,  embiacing  each 
tube  and  suspender  as  they  pass  the  posts,  damping  by  bolts 
through  said  posts,  all  tubes^  suspendera,  and  posts,  and  holding 
all  in  a  state  of  rigidity  and  tension,  which  is  regulated  by  gib- 
and'key  connections  In  the  Huspenders. 

By  this  aystem,  in  which  the  prindplea  of  the  lever  ai-e 
afialysed,  and  skeletouised'—'iui  by  placing  the  crush  I'esistaut^  on 
tiie  under  side,  and  the  stretch  or  tension  resistants  on  the  upper 
side,  with  the  correct  prludple  of  taper  properly  maintained  and 
proportiouedy  any  desired  length  and  strength  of  spin  may  be 
obtained^  there  being  (as  the  inventors  conceive),  no  limit  in  the 
prindple,  except  in  cost  and  expediency,  it  being  cheaper  to 
erect  additional  piei^  where  it  is  practicable  to  do  ao,  tnan  to 
increase  the  siie  of  all  parts  from  the  centre  between  the  piers, 
to  the  piers  at  their  greatly  increased  distance  apai"t  It  T^ill  be 
perceived  that  this  bridge  is  never  loaded  in  the  centre  with 
burdensome  weight,  however  lengthy  the  span  may  be,  bat 
remains  ai  rest  and  equipoise  when  no  train  ia  passing  over  it. 
Iron  bridges^  which  are  as  heavy  in  the  middle  as  at  the  piers, 
are  always  loaded,  and  sometimes  very  heavily,  too,  by  their  uwn 
weight  aJone,  and  are  often  breaking  down^  and  would  do  so  in  a 
fiew  years  if  no  weight  were  placed  upon  them. 

Believing  this  pruiciple  to  be  true  and  demonstrable,  as  capa- 
ble of  indehnite  extension — that  any  desired  length  of  span  may 
be  obtained  for  the  support  of  any  desired  weight,  the  Messrs. 
Champion  present  the  same  to  the  consideration  and  criticism  of 
a  disoeming  and  impartial  public  They  also  call  parti cnlar 
attention  to  the  cajvacity  of  the  tapering  suspenders  for  great 
length  of  span,  fjau  beyond  the  one  sixe  wire  suspension,  to  say 
nothing  of  the  advauts^ee  of  the  straight  suspendera  in  their 
permanency  and  rigidity  over  the  oscillating  inverted  curve 
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piers  beyond,  forming  by  such  additional  length,  an  anchor  and 
counterbalance  to  the  i^'eight  of  a  train  between  the  piers  bevond: 
thereby  pbcing  everything  in  sight  above  the  choiger  of  mat 
l»elow. 
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^vTHE  CATHEDRAL  OF  NIK08TA,  IN  THE  ISLAND 

^f  OF  CYPRUS. 

W  Bt  a  Recent  Thatkllbe  in  vbz  East.* 

AooORDiNO  to  old  chronicles,  tlie  «]iinvh  nf  Sta,  Sophia,  of 
Nikosi&y  was  begun  under  the  i  Luaig:tiiin,  by 

Ardibiahop  Albert,  and  fiuishf'^  I  ,     '  \<Qryll.^Kmg 

of  Cypma.  The  plan  of  the  buiidiiig,  the  ensemble  of  ita  arcbi- 
tecture,  and  omameutation,  are  in  perfect  keeping  with  it<s  style 
of  alender  pointed  arches;  and  the  portat^  ^nndowv,  and  itA 
foliage  and  finiala,  bear  that  sUmp  of  stem  symmetry  which 
appertainB  to  the  njonuments  of  the  13th  century.  The  Cathedra] 
<a  Cyprnfl  does  not  resemble  either  the  Basilica  of  Constantine 
nor  any  church  of  Greek  origin;  it  poesesaea  no  element  of  the 
Byzantine  style;  it  is  strictly  a  Frank  or  Gothic  church. 
According  to  the  plan  of  that  style  wid  the  oenturj^  in  which  it 
was  built,  it  fonns  a  handsome  nave  in  the  form  of  a  par:dlelognuji, 
which  euik  in  a  aemieircular  form,  and  obtains  by  the  trunaversal 
luiTes,  which  are  one-third  the  size  of  the  principal  nave^  the 
form  of  a  Latin  croea.  The  front  h  forty  metres  broad,  its 
exterior  length  is  seyenty  metre& 

Before  the  church  extends  a  courts  the  Gothic  entrance  of  which 
U  ornamented  in  accordance  with  that  of  the  main  bnililing,  but 
must  have  been  built  somewhat  later  than  tlie  13th  century,  and 
leveral  heraldic  escuteheons  have  been  removed  by  either  the 
Turks  or  Venetians.  The  middle  of  the  court  is  now  occupieil  by 
a  fountain,  where  the  Muasulmen  perform  their  ablutions  before 
entering  the  Mosque.  The  end  of  the  court  is  formed  by  a  hall, 
pOiseaBing  its  o^^i  fagade  and  entrance^  and  which  fronts  the 
poftAl  of  the  church.  Tlie  Acts  of  the  Council  of  Nikoaia  will 
probably  alford  some  clue  to  the  ormnal  destination  of  this  hall, 
which,  however,  is  met  with  in  aU  Frank  dbnrohes  of  the  island* 
It  may  be,  that  in  those  primfle\'al  times  it  was  de^n:  '  '  «nve 
tike  penitenta  and  keep  them  apart  from  the  other  ion. 

Still,  the  absence  of  such  an  arrangement  in  other  eh,.,, ... ..  ^i  the 
same  epoch  claims  attention.  Its  fl(x*r  is  divided  int<j  three 
compartments  of  dissimilar  height,  as  the  lateral  parts  i-iae  above 
that  of  the  middle,  which  leads  directly  to  the  church.  Tills  dis- 
UnctioQ  of  the  Hooring  extends  also  to  the  church  itself^  and  with 
thie  three  disainiilar  noors  eorrespoud  three  alx^he8,  whose  pillars 
Are  aL«o  separate.  Two  large,  square  towers  are  at  the  north  and 
sooth  ex^^mities  of  the  entran^^  hall.  In  the  middle  of  the 
latter  opens  a  portal,  which  corresponds  with  the  eutranoe  of  the 
church. 

The  facade  is  one  of  great  limplidty,  and  aU  the  lines  of  the 
towers  and  baao  are  so  cle.irly  defined,  the  rich  foliage  which 
adorns  them  so  sharpljr  sculptured,  that  the  scantiness  of  orna- 
ment is  hardly  perceptible.  The  portals  and  lateral  doom  of  the 
entrance  are  formed  by  columns  standing  behind  each  other, 
which  are  surmounted  by  a  very  slender  capital,  which  is  only 
iuat  broad  enough  to  receive  the  sculptured  roBm  and  fem- 
Jeaves  with  which  it  ia  aiionied  The  towers  have  at  their 
aniflesi  little  square  turrets,  which  are  furuiahed  in  their  whrile 
length  by  a  prismatic  rib.  Above  the  archivolt  runs  a  gabitf> 
whoee  »iae«  are  adorned  ui»  to  the  top  with  knobs,  which  pri?scnt 
ft  fine  relief  The  top  of  the  southern  tower  and  the  point  of  the 
middle  gable,  &c.,  exist  no  more;  that[>art  of  the  builaing  having 
been  ruined  by  an  earthquake  in  1491. 

At  a  distance  of  about  six  metres  &om  the  portal  is  the  inner 
&Qttde  of  the  church,  entirely  of  white  marble,  and  of  richer 
ornamentation  than  the  outer  one.  Its  three  doors  open  oppo- 
site to  those  of  the  outer  portal,  and  lead  to  the  main  and  the 
lateral  naves.  The  middle  di>or,  which  is  double  the  ai;se  of  the 
others,  has  been  much  injured,  but  the  description  tjf  one  of  the 
lateral  doors  supplies  ail  the  information  re^iuired.  The  upper 
arcades  of  the  doors  are  all  of  the  Pomted  style;  the  mi<idie, 
however,  is  vaulted  in  flat,  round  arches,  and  iu  one  of  the  up|)er 
apertoree  a  et^tuu^  is  visible.  A  garland  of  roses  in  alto-relievo 
tmrounds  this  square.  The  innei*  surface  of  the  vaults  repre- 
aente  some  leaves  of  ti'efoil,  which  seem  to  have  fonued  a  (a.nopy, 
under  which  probably  some  statues  of  saints  wore  once  placed. 
Above  thw  drst  story  rests  the  tympanum  hmi  the  ftrchiv<.(lt.  The 
archivolt^  which  sunnounta  the  whole,  is  *hvided  into  four  circles. 
Each  of  the.se  secondary  archi volts  rept>sed  uu  u  broad  leaf,  which 
much  resembles  a  species  of  arum,  a  plant  to  be  met  with  in 
Cyvitvm.  The  inner  portion  of  the  arcades  is  ornamented  with 
gprlande  in  basso-relievo.    But  the  architectural  works  of  the 
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13th  centuxy  were  of  a  stem  character,  and  did  not  permit  of  that 
faooiful  variation  which  led  in  sabnequent  centuries  to  a  confusion 
of  taste  and  tlie  rules  of  arL  There,  yet,  everything  seems  to 
have  been  deeply  calculated,  everything  had  its  well-ordained 
plan,  and  the  aspe^it  of  those  structures  was  most  cheerful  and 
pleasing,  notwithaUuiding  the  sternness  of  character  which  per- 
vaded them. 

In  its  ensemble  the  C^tliedral  of  Sta.  Soohia  of  Ntkosia  fomu 
a  long  nave,  whi^ae  parts  are  thus  ai^i-anged.  The  entrance  halL 
has  on  its  anterior  end  a  square,  imd  on  its  posterior  part  a  round 
tower;  and  the  central  portion,  which  is  divided  by  the  height  of 
the  walla  of  the  midiile  naves  into  two  stories.  The  apsis,  which 
him  buttresses  like  the  nave,  is  pierced  by  long  windows.  Over 
the  bt>ml  naves  runs  a  terrace  of  10  feet  breadth  ail  around  the 
church;  further  above,  a  second  platform  reaches  over  tlie  whole 
middle  nave,  and  condudee  the  whole  structure. 

Tlie  round  tower  is  furnished  with  a  winding  staircajse  through* 
out  its  height,  and  has  five  stories,  which  are  marked  outward 
by  thick  mouldings.  It  formed  part  of  the  old  building,  but  then 
it  re^iched  only  to  the  height  of  the  square  t*iwer»  and  the  terrace. 
On  the  top  of  the  rf^uuii  tower,  tne  Turks  have  raised  two 
minarets  of  ftjrty  to  fifty  metres  in  heiglit,  which  orertop  all 
others,  and  command  a  mat  view  of  the  whole  plaise. 

The  transverse  nave^  end  at  thus  inferior  angle  in  a  hexagonal 
tower,  and  on  their  upper  oorner  in  a  square  one,  which  is  less 
ornament*^  than  that  of  the  pL»rtal.  The  hexagiinal  towef 
contains  also  a  winding  staircase,  and  is  surmounted  by  a  kntem, 
at  the  base  of  which  begins  one  of  those  graduated  buttresses, 
which  ascend  to  the  upper  platform.  The  middle  of  the  lateral 
naves  wna  formerly  cx^cupied  by  a  large  rose  window,  of  which 
merely  the  circumference  is  disoemible,  as  the  church  has  since 
become  a  miT«que,  and  the  Turks  hare  built  it  nu  by  maaonry 
work.  The  choir  towards  the  east  forms  a  semicircle,  the  ends  of 
which  rest  on  two  thick  semicircular  buttresses.  Between  these 
two  semicircles,  the  apsis  is  supported  by  six  other  buttressoi^ 
which  jire  divided  by  mouldings. 

The  interior  of  th*e  Cathedral  of  Kikoeia  afibrds  less  interest 
thuu  the  exterior.  It  is  divided  into  three  naves  by  two  rows  of 
cylindiical  columns,  the  main  nave  in  the  middle  being  nearly 
twenty  meti-es  broad;  the  lateral  naves  ten  metres  broad,  surround 
the  choir.  The  number  of  columns  is  sixteen;  twelve  of  stone^ 
opfxjsite  to  the  buttresses  and  the  lateral  uaTes,  and  four  of 
granite  Around  the  choir.  In  the  njives  there  is  no  trace  of  woq^- 
car\-ing,  neither  is  thei«  in  tlie  altar,  tiulnit,  baptistery,  &c. 
Under  the  mats  and  carpets  —  with  which  the  Turks  have 
coveretl  the  whole  area — ^parts  of  the  old  stone  floor,  with  numo* 
rolls  Frendi  inscriptions  and  sepulchral  tablets  are  vet  to  be  seen. 

The  granite  columns  around  the  choir  have  cylindrical  capitals. 
Large  leaves,  resembling  the  ancient  lotus,  ex^nd  into  scrolls, 
out  of  which  ivy  and  vine  are  projecting.  Their  ornamentation 
reminds  us  of  the  Corinthian  oiiler,  as  also  in  the  whole  combi- 
nation a  tendency  towanls  the  antique  is  unmistakeable.  The 
capitals  of  the  other  columns  approach  the  Tuscan  and  Doric 
ortiers.  Thu.%  Sta.  Sophia  exhibits  a  strong  tulmixture  of  clasHie 
style,  while  our  capitals  of  the  buildings  of  the  13th  century  have 
already  considerably  abandoned  that  character. 

Around  the  central  nave  nins  a  small  terrace  at  the  height  of 
the  coluiua%  which,  from  distance  to  diistance,  is  interrupted  by 
ataii^cases.  While  in  most  other  churches  of  tlmt  date  the  fiifade 
is  ormfcmented  by  a  great  rr>se  win^low,  the  whole  front  of  the 
central  nave  of  Sta,  Sophia  is  comp»>8ed  of  one  large  window, 
which  is  divided  into  three  compartments,  extending  from  the 
vault  to  the  top  of  the  door.  Six  painted  windows,  covered  by  an 
archivolt,  occupy  the  lower  story. 

Such  are  the  main  features  of  the  CatFiedral  of  Cvprus.  But 
if  we  wish  to  have  an  itlea  how  it  appeared  under  the  Lusignan 
Kings,  or  even  under  the  sway  ot  the  Venetian  Republic,  we 
must  abstnict  the  wrKwlf^n  ht»ardinj^  and  walled-np  windows 
of  the  Turk.s,  and  rephit^e  them  by  stained  glass  windows*  It 
oannot  be  supposed,  th  it  .at  an  eprich  when  this  brilliant  kind  of 
ornamentation  piu'\'u«hMl  sli  grwit  works  of  church  architecture, 
the  Cathedral  of  this  kint^dom  shovdd  hare  been  without  it;  and 
there  are  remmiuts  of  green  and  blue  glafis  to  1)6  found  in  the 
large  wiijdi>wn  of  the  second  story.  The  columns  of  the  Cathedral 
are  painted  with  a  white  oil-colour  up  to  their  capitals,  which  are 
relieved  by  tf-  -..-^k  ...*:..  f  -reen,  yellow,  arjd  blue.  It  is, 
howt?ver,  eviil  i:is  been  either  put  on  recently, 

or  at  least  rtu.  ,  ..,  ^^^  .w,.L..cr  under  their  present  oovering 
another  ooat  of  point  exists,   could  not  be  ascertained. 
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LIGHTNING    CONDUCTORS   FOE  SHIPS^ 
By  R  B.  Forbes, 

I  HAV12  long  eou«i(ler©ci  a  gocxl  lightniug  conductor  for  shipe  a 
great  desideratTun,  jinJ  have  employed  a  gocxl  deal  of  my  spare 
tune  aind  moEiey  in  eadeitv«>iiring  to  mtroduce  into  our  navy,  and 
into  onr  merciiiitde  marine,  the  eonductor  of  Sir  William  Snow 
Hfirris,  which,  in  the  British  navy,  in  the  Honourable  East  India 
Company**  service,  and  Iti  some  of  the  other  navies  of  Europe, 
Hbs  been  adopted;  every  ahip  in  the  British  navy  has  Harris's 
conductor,  and  not  a  pjiind  sterling  nor  a  single  life  has  been 
lost  by  lightning  since  it  has  been  fully  atlopt€<l.  Tins  ia  &  fact 
#hich  speaks  to  the  hitmane  as  well  as  to  that  no  amidler  class 
who  looK  solely  to  Uxeir  own  intemat. 

The  Harrifl  conductor  has  notlieen  used  in  ournav}*  prmcipally 
because  "there  is  no  appreciation  in  the  navy  depai-tment  for  the 
pmchaaa  of  a  patent  ric^htj'*  and  it  has  not  been  introduoe<l  into 
cpur  mercantile  marine  because  it  ia  too  coatly. 

With  a  view  of  briiigiiig  into  use  the  same  principles  at  a 
smaller  ooiit,  I  turned  m}'  attention  to  a  modification  of  Hands'a 
conductor,  and  have  obtained  a  patent  for  it  It  constats  simply 
in  leaving  the  masts  at  or  near  to  the  eyes  of  tlie  lower  Hg^ng, 
and  coming  down  by  one  of  the  shrouds  on  each  sideroy  a 
system  of  tubes  and  sockets  in  connection  with  a  conductor  fixed 
t^  the  aide  of  tlie  ship.  By  this  process  the  interior  of  the  ship 
is  avoided,  and  a  simple  yet  fixed  conductor  is  applied  by  which 
the  electric  fluid  is  carried  off;  a  ahip  can  be  fitted  as  well  afloat 
as  on  the  stocks,  and  as  wel!  loaded  as  when  empty,  and  the 
moderate  cost  biings  it  within  the  range  of  the  general  ideas  of 
rihipowners. 

The  usual  chain  or  link  conductor  used  in  the  navy,  and  in 
some  merchant  ships,  is  good  asjitr  at  it  g<n»f  but  being  very 
liable  t^>  il*  nmgemeiit,  by  reason  of  the  strains  and  jerks  to  which 
it  s  it  is  not  generally  a<lopt^d,  and  does  not  meet  the 

ret]'  s  of  a  pemianent  conductor.      A  copper  wire   of 

-^inuh  in  diameter,  is  good  as  far  as  It  goes  too,  and  the  same 
may  be  said  of  a  wire  no  larger  thtin  a  piece  of  twine,  or  not 
larger  than  sewing  silk.  A  small  wire  will  carry  off  a  small 
diadiaige  of  electricity  hariulessly  to  the  mast  and  ship,  but  it 
will  ftise  in  the  operation,  leaving  the  mast  nnprotected  Now, 
it  is  desirable  to  have  a  conductor  permanently  fixed  to,  and 
incorporated  with,  the  masts  anil  hull  of  a  ship,  so  that  a  heavy 
d!»charge  will  be  tus  easily  carried  off  as  a  small  one  by  a  small 
wire.  The  conductor  which  I  have  patented  will  do  this  if  it  has 
mjfficient  surfiice,  and  is  thoroughly  fitted. 

I  am  now  only  waiting  until  T  can  make  suitable  arrangements 
with  some  well -known  concern  engaged  in  the  manufacture  of 
copper,  for  tlie  purpose  of  simplying  ships  with  t^xed  and  reliable 
conductors,  which,  if  generally  a»iopteti,  will  save  many  lives  and 
mtich  property. 

The  nnderwiitera  of  New  York  have  agreed  to  make  a  return 
of  twr>  p^r  oent.  of  the  premium  on  all  ships  furnished  with 
^v  rning  conductors;  they  show  a  regard  for  the  caiise 

of  I  ,  a.nd  for  their  own  interests  by  making  this  return; 

and  ii  iii  to  l>e  honied  that  all  underwriters  uill  follow  thin  gootl 
example.  Not  that  it  is  the  duty  of  underwriters  to  encouiTige 
tbeee  means  more  than  shipowner^  but  the  concession  will  have 
the  effect  to  wake  up  the  owners  of  ships  to  a  sense  of  their  duty 
lathis  respect 


Thi  Ordimnm  Survey,  Ireland,— Colonel  Hall,  RE.,  the  bead  cf 
the  Ordnance  Survey,  liaa  heesi  suooeeded  by  Major  James  at 
Southampton.  Colonel  Tucker,  late  commanding  in  I>uhiin, 
having  retired,  Captain  Leach,  now  stationed  in  the  Belfiurt, 
succeeds  him,  Captain  Barlow,  from  Enniskillen,  aucoeeds 
Captain  Le^ich  in  Belfast.  Lieutenant  Parsons^  from  Glasgow^ 
succeeds  Capt-un  Barlow  at  Eniiiskillen,  Captain  Ijeach  is  now 
accordingly  the  senior  otficer  of  the  Ordnance  Sorvcvp  Lreland. 

Merthyr  Local  Board  of  Meafth,— Mr,  Henry  hm  be^n  ^UdM 

Surveyor  to  the  Bcnard,  and  is  to  have  a  salary  of  25(W.  a  yisar. 
There  were  thirty-two  applicants. 

Rh  de  Janeiro. — Mr.  W.  G.  Ginty,  formerly   th* 
and  Manager' of  the  Hydro-Carbon  Gas  Company » in  ^- 
has  since  his  arrival  in  Rio  de  Janeiro  (to  which  city  he  \ 
Engineer  to  the  Rio  de  Janeiro  Gas  Company)^  rc^^ived  tw 
appointments.    The  firat  is  that  of  Engineer  to  the   New  i/]rv 
Canal,  and  the  other  that  of  Engineer  to  the  Praia  Grande  Gaa 
Company. 

Quicklime  in  Scotland. — A  lai^ge  mountain,  Zore-More,  near 
Applecross,  on  the  west  coast,  on  being  accidentally  excavated, 
presented  a  substratum  of  pure  quicklime,  within  five  feet  of  the 
surface;  and  hy  a  further  excavation,  it  was  ascertained  that  ths 
whole  mountain,  except  an  average  surface  of  20  feet,  constats  of 
lime  fit  for  building  and  agricultural  purposes.  On  the  sumtoit 
volcanic  renmins  have  been  found. 

A  WUlmn  Dock. — Such  a  dock  is  now  being  built  at  La  GroSM^ 
Michigan.  Jt  is  constructed  entirely  of  i^illow  twigs.^  about  li 
feet  long,  bound  in  bundles  one  foot  thick,  which  are  so  ingeniously 
arranged  and  woven  together  that  it  is  impossible  for  sand  to 
yroik  out  or  the  water  to  work  in.  Each  bundle  cotitiiiiis  aliout 
100  smaD  trees,  and  it  will  take  50,(X>0  of  tbe^ie  buadltss  to  cr»m- 
plete  the  work.  It  is  said  that  the  willows  will  sprout  aad  grov, 
rooting  firmly  together,  therehy  forming  a  living  supsrstxiwtiifs 
which  ^ill  last  for  ages  without  the  least  tenaeocy  to  decsiy. 
Docks  like  these  oocur  very  frequently  on  the  banks  of  the  BliiiM 
in  Germany. 

Labourers'  CoUagei.—The  Bath  and  West  of  England  Agrml- 
tura!  Society  has  awarded  the  prenuum  for  the  best  pliras  sad 
specifications  of  labourers'  cottages  to  Mr.  Leversedge,  of  TauntuiL 

The  Electric  Gas. — ^The  works  at  Paris  are  progressing  most 
favourably  under  the  personal  inspection  of  Mr,  Shepiird,  and  IE 
a  short  time  this  valuable  invention  will  be  fiiirly  tested  on  a  larp 
scale  at  the  Hotel  des  Iiivalides.  The  fittings-up  are  said  to  be 
on  a  most  extensive  and  magnificent  scale.  Its  reoomme^dalio& 
for  cheapness  has  been  proved  at  the  Napoleon  Docks,  the  works 
being  carried  on  night  and  day,  and  the  cost  being  undjer  one 
halfpenny  per  man. 


KOTBS  OF  THE  MOITTB. 

The  General  Board  of  Health,— Mr.  Tom  Taylor,  barrister-at- 
law,  has  been  appointed  Secretary  to  the  Board,  with  a  salary  of 
WM.  per  annum;  and  Mr.  J.  F.  Campbell,  barrister-at-kw, 
Assistant-Secretary,  at  GOO/.  ;  Mr.  H.  Austin,  C.E.,  Consulting 
Engineer,  at  10(Xj/,;  Mr.  Ranger,  0>E.,  Superintending  Inspector, 
at  80Uf-  Mr.  RammeU  and  Mr.  R.  RawlLnson,  late  Su|>eiintend* 
Ing  Inspectors,  were  offered  anr»ointments;  and  have  declined. 
There  are  to  be  two  Superintenaing  inspectors.  One  appointment 
remains  to  be  made. 

District  Surveyor  to  Pariek  of  Hammersmith, — Mr,  Robert  Gar- 
laud,  of  Thames  Chambera,  Adelphi,  has  been  elected  by  the 
Magistrates  of  the  County  of  Middlesex  to  this  office,  rendered 
%Ticant  by  the  death  of  his  late  partner,  Mr.  Jamea  Charles 
Christopher. 

•Yum  tb«  *<kj«illilc  Aatfkui.' 


ITSW  f  ATEHTS, 


PROVISIONAL  PROTECTIONS   GRANTED   UNDER  THE  PATKNT   L4W 
AMCNUICENT   ACT. 

Dal«d  Jlby  10. 

1046.  J.  61it!>pbord,  MaoctuBteF — ImpnnreaMttiifl  in  octapmuid  alMBi-eBfliicw 

Da*€A  Mag  22. 
lUS.  B.  W.  Fojie.  Charl«»^tr«ct«  SoboHMiVMi^— Imprtnml  coutrurUoa  of  tiiKnj  fm 

DaUd  May  £4. 
IITT.  J.  Lord,  Farnworth,  Lucaaleir— Imprarwaenta  ia  die  maaataxitan  tt  ankta  <i 
ladtfiif  muter  datlua^ 

118^.  W.  KortlMni,  Ttnlmn-wAHi;,  Laiabetb— Imimwvtifitte  in  Urn  mmmhmmm  tf 

uuicen  sod  boiisltf  fin-  fkRtilei 

DaM  Map  »0. 
1199,  R.  ToiiiUa»oii,  Sale,  Chestei^AppUcailati  cf  a  neir  niSteri&l  ir  Mirie  to  Us 

uuuiufJKt  ore  of  pluten  Ibr  medicid  or  fmrgical  fiarpoiM 

12S8,  J.  Rmtoa,  Bond^tnMit,  VatubAU,  and  H.  Altvood.  HtiUandcintti,  BbckfriaM 
— iMffrorenmi  i&  tbe  manuCaotare  of  ctAick,  applic»bl«  itt  pxn  to  tli«  Mlidif)1z^  df 
ooloan  and  olhsr  nitMkaiusn  held  lu  tohickia  or  wspewiaa 
Dat$d  Jum  i. 
12£0.  L,  Brockfrlbaak,  WLUeideD— Imprawsmcoy  in  auumfactivii^  ^■**»«-'-*^  rt i***"* 

Dta«d  Jume  10. 
1481.  J.  Bralthwaitc,  GoW(!r-Kti«et— Itti|ir»fed  nietliod  of  pooSng  or  c 
namTRiiin,  and  oiker  upacea  requiriug  moti  or  amdagi 
Dated  JttTU  U. 
1328.  T.  M.  Fell,  King  Wmiain-itte«t,  and  W,  CouIcr.  CartrntUrm^  1 
ImproTQEmcQtR  in  tottlcs  snd  ttottliMitoppen^  and  In  srtofiplctg  «ad  afiiplgrUif  Ite  ■ 

IS&B,  H.  DsBib&Bild,  Btte  Juabeii,  I'ari»— Impniveiiwata  Id  hmtii^  appSMM 
li:i>i.  J.  M'OalSii,  Urerpool— iBprvfCBMSti  In  ib9  uafkctsrs  Ht  Inn  < 
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nr«iiii;ent«  in  the  inanafikctniv  >  i"  r>n,rJc]m, 

I  In  ifaiB  modi  oti^piAyiag  ihtm  to  injutuf&' !  .    -t* 

Dtxted  M/  S. 
UI9.  JL  Vwiabto^  Mad  A.  Mjum,  Bu^ttt<:Q^  3U0ord->PniitiQg  fielf  wad  otber  i*doacv  ia 

bJoekv,  iUai,  quAiriM,  lurdwdure,  japui,  *ad  p^pia-tiukeh^  ware 

FfoMi  JUlw  9 
,  HTfl.  B.  HATTUtl  and  J,  Wom^nlejr,  fttoko  Hajr  Croiw,  KarfoUt^HtAtiJv^  cruihod 
Mod  fi)r  BiaMug  cnkc,  for  dryii^  leodii,  iorB,  «oa  oUm^t  grain,  and  fur  foediiig  miU- 
fltfOMA  or  otber  erindbiff  appantiw 
14tt.  J.  Arrowvoiyt,  fidaUio,  tkafbrd— Kr«r  or  Lnpinired  mflihiod  of  fHHWMainj  or 

rapprvtiftijig  filiu>lc&  ODd  obtalulDj?  motive  power  UifTofrooi 
Itas.  r.   A.  Lecoaito  d£  FontAioemotwii,  Soatli'ffferedt,  FtatbniT— ImproTvnonU  in 
A  iMtcviiw  ftir  hcottkiiu  ia  Juum*.    {A  ODumiiiiiic&tujii^ 

^48T.  J.  H.  Jofaoitm,  QoimlQ's-iim'fteliU— ImproveoiniU  In  mmcMoBrf  or  ApfmrAtas 
flir  «€«iliiig  agriindtimil  opetatkma;  parta  of  the  aid  impnmeaiQota  tieiDg  npiilicable 
igjr  Iha  obtciaBieiit  of  uuAiw  iMiror  for  KOMniJl  purponM.     (A  oaaiat[0iical4oai) 
%iSB.  J,  R.  M*CoiuipII^  WoIvLTtoii,  Biick»— Iiupn>vemeuti  In  wkeda,  mxle>-baui,  aj»d 

lsred»  ftr  niJlwaf-caniag«i 
1191.  W.  PoK  aton-T'Hrkte,  W«at&iiiat«r -^  laprvr^iDeiile  in  tbe  ooQ«tnifilk»  of 
cailwara 

Dtt<«rf  J^  T. 
[  149S.  W.  Laoej,  Laadira-taiie,  AjitaO'J\irU'HinuiJigham--Ncw  or  improTied  mctbod  of 
iklBg  ooptM^  loUen,  CTUadenL  and  tutM^i 
■M«<Bw  A.  Monflaiiit  Ipaluiudiaflt,  Feftik— Improved  tnode  of  proiecting  or  pmerring 
^    Acricoltuimi  xad  hortJaiJtural  produeo  team  diaeiM  or  bUglit 
f -tta.  G.  Beaid  and  W.  B««rd,  Caaooorfltraet— Impnmxi  ii«edk<depoiitor 


^ I  ia  madtiaerr  or  ajvpaTatoi  ftjr 

r  frator,  and  atao  the  preifftrt  of  ■!««&  In 


|li»«. 


J.  Rum,  Kcigbkj^  York — Ijn{irDT«smeut«  iii  nuiJditt  oonpoQud*  of  dlootdate^ 


oibor  ]iutjiiyuii3«i« 


<i]o«^  aud o«li<r ingroQtoota for br«&ld!a«t,  and oofawnaJt , 

)  &I9T.  A.  V.  N«wtoOk  <]liaDoar7-laii«y-4apiinr«d  conitrttciiiMi  of  poaip  fiv  nlaij^g  and 

lorcltkg  fluids.     ;  A  ocimniunkiitiMO.! 
^4»$,  J.  L.  Ncftoo,  HolLuid street,  filackMtrs— I]it|lf««eBelllB  In  tunutUe  cottntiiie 

app&ratiLa 
li9i,  J.  J£Uiiiduii«  LiTurpool— ImpmvtbjQuiitB  applkalde  to  readJQg*  louogiag,  and  other 

dkair« 
UQO.  H,  VL  Coltaan,  Argyle  iqtiaiie,  King^c^croia^luipivrfliiiQat*  in  borM-matigpan 

felted  July  8. 
IKU.  T.  Wall«r,  Batdiir— ImprovtiiiiiGiitiJi  iu  tW  coajtmctiou  of  itcrrei  and  oUier 

f  ^OS,  W.  BobhiAiD  ftod  B.  OkigttUia   M4]U!lhast«r--IJ8pciireiacnU  in  madiiuay  or 
apparatiM  lur  ruUin^  meul  into  «nutaU«  Abanea  or  fonna 
|{)S.  h.  TludaSXf  ScarbMroqgfa^ImproremoQtit  m  brnkicg  or  rodadng  gnin  uid  other 

«iilMUacai 
W.  Btn.  J.  aindair  rmmmunly  c^iUod  Lord  BtuTi«4Jjite\  HiU-rtivei— ImpfuroiKnto 
iu  ilie  iu^nu£a04U^  mmpet^  aud  Ixi  tbe  prodaertkni  of  textUa  matcriAlH 
l^uirenA,  PfmQcD--IiDproTcmfmt8  fn  tibe  loannfbcCiEiv  ^ 
.Mtitworth*  SaUord,  LaucasUir— ImfiiifeoMila  in  BuMkiaerr  or  af>pamtti« 
,_'  or  flJaaping  wo<kI;  parti  of  which  are  pailioiilarly  applicable  in  1^  con- 
1  of  vpjjimng  maduoery 
.  Lonl,  Todtnotilon,  York^ImproTemenla  fa  audhJoajflbr  oloaaingaQdeardiiig 
IDQ  And  oU^r  llUrua«  matemli 

Dated  Julg  10. 

D.  BoA,  Duibtm  Hooie,  Soothampton— IniproTemoiila  in  bnnria^  nod  dlMfUlng 

jiOw  A,  }L  &uiij,  BouUi  Lamb«th--liii{iirovtimiml  or  Unpromeiuuiy  in  ipftking  &tft  and 
lettuig  g»  Uie  oordii  of  windoir  bUndit;  whidb  said  inipmveDieiit  or  improveaeote  nuy 
atoo  1>e  appttod  to  tbui  fjutdotiig  and  UUiag  gu  of  nvpea^  oorda,  Uuw,  wi»a,  and  gliamd 

r.ir  xni3iiij>i  ikther  [jiiriMiMtia 

i  rA«uu-— LaiprovcmenU  in  the  tTeata«mt  of  wood  and  vegflt^ 

:hj],  rjf  TegeUble  fibre 

acU-4iuproviiai«&la  to  machiani  tor  cutting  regetabie  and 

Datid  July  11. 

ISIL  IB.  Wolvvnon,  AaloD'|oxtn<Bimungtuui— Ni*w  or  improvcid  IocJe 
1516.  M.  Walker,  Horshatn,  Suwaex— Imprared  ocmiitmctum  of  oooltin^Hitova 
lil7,  T.  H.  HATdinc,  Leedd — Improirod  mode  uf  doftiug  fibroun  matenala  from  hficJdu 

cyliudcrB,  and  gmor  ponroplQu  or  preparing  niUera 
151 K,  C\  F.  Moore,  FnTCfwoud-park,  apiirthainptnn    TrnprrTTrnirtitn  in  tbn  eooitnMtioo 
and  OM  of  an  nppumtiu,  doaet  or  roospUde,  to  bo  uaod  in«t«ad  of  a  w«lorelflaal  or 
tiUua  necttMarr,  and  uliich  may  be  eitW  fij^  or  portable 
Luif .  T.  O.  A.  Cavier»  Belaaetnit,  iFmate-^fwrnowed  apparatna,  bavlng  Cor  Ita  ol^oct 
I      the  oombttxtioo  of  fuel  and  thu  DtiUaiMiao  of  the  gaaMiaa  prodACta  lor  beating  and 
Otber  QMsfnl  metallurgic  purpoiw 

ihtted  jva/  If. 

1521.  W.  Hooffhton  and  E.  Hojie,  Laa<?ait«r— ImprafeBieirtfl  in  madilnflry  for  apio* 
rand  doubling  ci/ticMi  aad  oCbor  fibrcnit  mbcitanoea 

r.  A.  <Mj,  Aocringtoit,  lAncaat<r— Irapfofaaaat  in  the  nanuikctarv  of  printed 
receipt  stampi 
[  IMty  IL  TomueiMl,  LHieeator— Inimv>Teai«ata  in  Ihc  masufactun*  of  knjited  fawia 
I  lisi.  0.  Iklaogi,  Bourtoo,  Borwt — iBpnmnieiita  In  ttuvataing-uiadiijieti 
*{ftt.  L.  (>»li^.  ^werbybridgi,  ¥oct-lmimen«nta  in  laaddncj-jr  or  afpfiBHtuj  tor 
nnparing  outtuii,  wool,  ot  other  llbroiu  cobstances  to  be  iipun 
15il.  J.  Knowddcn,  Church-mad,  Bal!tenea^Ini[roTtoB(9nt»  in  atoam- boiler  and  other 
^niaioefl 
.  T.  £.  Uooro,  9t.  Marylebonfr^Improvenumta  in  apparataa  to  bo  naod  for  estin- 
ialunf  flroa 

^  R.  Amutroog,  HaU-alfvot,  City-road,  and  J.  B.  Dev,  r^ntoaTHle— laprorod 

I      apOAfatiu  fior  oow'^^^ig  amoke 

f  ^tiS!  A.  J.  LcdMatt,  Parli— lApromnflulii  b^  namifbrtartiig  Mngea  and  other  phdtod 
^      IkbriGA 
1&$0.  J.  T.  M^ivhall,  New  York— ImpitrTnanrnte  in  r«oflng»  and  furling  the  sails  of 

ihip«  or  othtf  Toaselii 
^iSt.  J.  Aobenoon,  K«ntiAh4owD— ImproreflMuta  In  the  ccnumnpCloa  or  ptvrentloa  of 
yoke 
G.  D.  Oardi«s:a,  Boukrard  84^  Maitin,  Paris-^tamp-aafe 

A.  B.  L.  Bell&u-d,  Caat]o^ctreet,  Holbam— ImpirOTenMaiti  In  prtterrhig  udaml 

mbalonoeB.    (A  connnnnicatiooj 

fXttod  Jidf  n. 
\  Iggft.  W.  Flitcmft,  Boitoii,  Luioait«r«  and  T,  Ev^wji,  Man€^«Bt«r— IJDpnmunHnta  in 
prtii**y^g  wad  fliii*^ifig  floor-ciotlia,  or  any  oth^r  fabrics  or  materiala  printed  In  oil 
•Bftnwm    (A  eomiannicatioa) 
I  Mil   A.  S*  hatt.  Sorbitoo,  Surrey —Iniprcrrameiiti  in  farBecb4Qaauig  nro'anna 
'li^T'  T.  B.  FoulkeA,  Chester— tmpruvementa  iu  the  manufacture  of  leH-a^jiuting 
giovea 
UitiS.  J.  Or««nwoiMX,  IrweU  Surin^H,  near  Ba«aD,  and  B.  Smitli,  Bacnp*  Lancaater— 

liqpiuvauenta  in  aiMiOtf ,  wUtfecu:^  and  ftnlglung  textile  aateriaU  or  tabriu* 
ISg9.  L  Ijflttoiit  Pkria—IxntiroveaiA&ti  lo  piiatlQg 


im,  K  ttmwk.  CMdhao.  La _ 

IndimtinB  ana  nsgltttylng  die  height  < 

ateam-bouera  or  genoratrfm 
1541.  J.  Hadcett,  Derb;^— New  nu't!iod  i>f  Owt^ning  the  ends  of  iuiiiambber eliatic* 

cord.  .>nd  india-rubtMir  ehi 
Ui%  Ik  Bodver,   Ttaavi'-  tt— Ap[»ticatioQ   <d  glaaa,   ayital,   or  other 

TitreoiLH  uaieriaJ^  or  of  t  u  cmiui«iue)  to  certAia  parte  of  n»acbiait»7<     [A 


n) 
ifi4S.  J.  B.  Chauiret,  )un.. 


Alt,  Protisftoe— N  ew  eyvtein  of  andwr 


1546.  A.  3  Btorker*  Ftoaltvr^4nipnmunoDta  tik  i 

"  [hop,  Boeton,  ui>ryilnAirx>— Imprc , 

ti^Hc^^tiritf  or  labellinjEr  irponki,  parcels  of  the  aanb0>,  or  olli«r  iinilar  pafoali 


UU.  W.  Biahop,  Boeton,  J 


Lir0— ImpTOTeaunta  in  machinaiy  or  appacattia  fbr 


IMT.  C.  ifkiWL'U,  Ijuu^n  lodgo^  ItrngPom-grvir^  Syvtenham^Inpr^vei 
luD^<*«  for  d^njfrt  tuid  yiiitfM 

i»48.  Bf ,  Wibonr,  Myddlt'tmi nqiMTv— Improri'inento  in  tlw  oottslniQtlaii,  aetliiig^np, 
and  diatrtbirtioa  of  tfpw  for  printing 

1649.  J.  McQotliu.  Lirvr^)u<»(— Improvenuinu  in  the  modn  of  oorrvgatfcng  annlar  iiun 

1550.  J.  Mj^Affln,  Lircrpooi-^IniprovemeaC*  in  ^  oonitrQCtlon  of  iron  briogM 

15&L  J.  iKtrhani,  Brwlfurd,  Vork-^-Iniprored  machlMry  Air  oombtag  wool  aad  Other 
Mbitxia  Mibtbancm 

1&52.  A.  F  Prire,  Maigate— ImproTeiDiante  in  the  diatiUation  of  wood  aad  of  other 
Y^njibl«>  (ttibttanow 

U5&.  J.  B.  l>eebaaet  aad  A.  D.  filaeo,  Fada— ImpiQTnBaalB  in  the  oonatnutioB  of  mil- 
way  curiagoa 

PaUd  July  IS. 

li&y  K,  H,  BrindlBy,  LfMgtnn.  8tolE[Kd'-4mpro?BBieKta  la  priattag  or  oliiMlieiitiQg 


I'huu^  (MirtluiAvrttr«t  andghun 

J.  Taylor,  Burnley,  tAncaater^Improrod  (^oihea-p^,     (A  o 

R.  Walier,  Btanchoater— MprovoDisals  in  ym  mamnactnreaif  letiera  and  ligiree« 


(A  ooainttnication) 


1655.  J.  Taylor,  Burnley, 
165«,  R,  "Waller,  Btanchi 

and  of  ornamental  ftignboarda  add  other  hablota,  ai»d  in  aflxiag  loMan,  ignraa,  ur 

ornaineiitato  glaaa 
1S&7.  V.  V.  Gnyard,  QraTelinea,  Fmnoe— ImprotetDenta  in  this  «lectn^tel^r»phic 

comratniif'atinin.^  fur  pne<f  ^ntln^  miephaaoei  during  the  paaaage  of  traiaa  on  inOwiiyB 
l&StH.  T.  Wright,  Ckorge-yard^  Lombard^ilneCr— Impromaeota  in  the  pBnaioant  waf 

of  raliwAyii 
15d!),  J.  AMbvurtb,  Tnrton,  Laucairtec^>Impivf«nieat»  la  appamtoe  to  lit  ampbyad  in 

the  eonatfvctina  of  the  permanant  wair  of  lailwaya 
151(0,  T.  SuttuntrfieUl*  Birmingham  ^Mjmufkctare  of  chromatic  elaja  aad  gjaaa-laped 

bricka,  which  aaid  hricka  arDnppiicablo  tofiic»-woirk  or  frouta  of  ouildingt,  baaementa, 

pjlnrttara,  utrlngoMriea,  door  and  window  beada,  tnixUlUouB,  ouniioaa  in  part  or 

wliole,  or  uthef  pttrpoaea  ^here  a  uipennr  flniiiih  and  durabUity  are  ta^uired  i  a  part 

of  which  ia  alao  applicajbie  to  bncka  tnado  wtigily  of  day 
1501.  W,  Hnnt.  Tlptocw  Btaflbrd— ImpxofeiDciit*  in  atUiidng  tmifia,  wmpoouiB  pro- 

ductwi  in  th«  prooeoa  at  galvanlai^  iniu,  and  in  the  appUfBHan  ti  Ine  name  and 

rijMjijfcj'  oQoipuiuula  to  eartaia  uaaAil  pviipoaea 
1563.  O.  W.  JUitej,  Bope  TMiuk  near  FoUutooo,  Kent  —  Impxwtma^  la  air> 

anginea 
Un.  ^f  ^  vv  an..»,ffe.  Walooi^plaoft.  Lambeth*  and  /.  W.  Pertdna,  PopUr^strace, 

PopL>  '  ute  iu  obtaiuiuj^  nieialH  frum  ore«  and  ojcidoa 

1561.   f  •  land-Atroet,  £^t2ruy-»qnafc — LnprDreoiRnta  applicable  to  burta 

and  «kL,.-. . 

Oat4d  JwL}t  U. 
IJ^.  J<  B.  0eutoQ,  LandocH-tDinrotod  hiku  and  ftpudx 
1560.  T.  M.  Woodyatt,  Kinver  mlUp  Stafford:— Iinimnroawnt  or  iuprowmaatB  in  oon* 

fuming  or  mppntaaiag  the  fmotaa  or  atoam-engioo  Wkr  and  other  ftuuaoea 
156T.  O.  North,  LewiaEain-rood,  Kcnt^Iinpfoved  nppatmcua  to  be  attached  to  gar« 

menu    fur   pitit«cting   wat<^'befi,    purtoa^    and    otaer   artldea  from    being  atokn 

tnm  t2ke  peTMio 
154J4.  W.   Warcap*  Lyndhur^t'Tilla,  Ckmnnatioo-road,  Briatol— Improveoetklo  4h  the 

utoatraction  of  anrLnioi  for  carriiige«  and  aimilar  porpoaea 
lS*t9,  J.  Lmrlchart,  Paialey,  R^ofr«w— Iui|m)v«m«it»  in  th«  mannfuiiiiw  of  bubbhia 
liia,  J.  Fowler,  jnn.«  Temple^gate,  Bri«tai— ImprcvrBiBenii  in  dnising  Blongha 
15T1.  J.  Lireaey,  New  LentoiL  NottingUaai^Iinproveinenti  in  lace  auuddneiy,  and  in 

fahriCN  manufactured  by  «ucn  xnaiiikujry 

IkOad  Jvl§  m. 
ISrX  J.  Barlow,  Aocrington,  Lancadtor—ImproveTneutii  in  the  mode  or  method  of 

extracting  gluten  fruoi  whoat  or  floor,  and  preiwdttg  titia  reaidniun  tot  alaaifit 

purpotteii 
15T3.  H   Hitrh  '      ^^•—  H    1    -,i  street,  and  W.  Batley,  Deau-rtreotr-Ooaihlaatloitt  of 

materij^t  <ii> :  and  medallioa^,  and  to  be  eiuphjyed  ai  a  aubatiiuu* 

for  woinl,  ^r  r  like  znuU<dalj| 

1 '" '!    \*   *'    ^^  Mjpii,%i.ii]ejit  in  bntini^tii  and  In  bonnet-f^amaa 

1  iji,  liUL'tiLu— LmpruveuMint  iu  the  atraw-ahaJdng  apparatua 


.•\.    111.     U.    MM'UUn 


tioni 


u,  c.uftie^trvet,  tiolbom — New  kind  of  piffton.     (A  < 


15T8.  G.  Tvieg  and  A*  L.  Sylventor^  Binninglnun — Improvecneata  in  appaottua  or 

n»»diiti«ry  R?  stamping  or  preaaiag  meiata 
157 ».  P.  Otto,  Overpool^Imttraved  trough  or  mangar  toe  balding  tha  prvraadar  of 

horwa.  cattle,  and  other  animala 
15S0.  W.  B.  Jobjuton,  Manchester— Ijnpn>ven»eota  in  iiaam-«nginea 
1481.  JL  Balwty,  Fkxniuoet-road^  DeptfiMti— Iinproferaeata  in  the  rodnetton  of  IHctlon 
l^»2   P.  A.  Leoomto  do  Fontaiofiinoreaa,  Bouth-atraBt,  Fkubury— ImprovimBnia  in 

zincufrajitay.    (A  ooounouicatiou^ 
1563.  8.  Mltchdl,.  Dewabn/y,  York— Imnrornmimts  in  tbo  mannfactnro  of  uanla  Ibr 

carding  wml,  cotton^  nUk,  and  oOwr  mnaw  maiteriala 
DaUdJHi^  lit. 
15^4.  J.  C.  Brown,  CbeltfnliAm^Impnnameiitti!  in  tho  manoCacture  of  i 
1585.  J.  WhitclKy,  J.  Sl?it4?r,  and  W.  H.  Croaaiey,  HaUfax.  York— Ijj  ^ 

machiaeiy  or  anpatatua  for  praparingaad  aptoning  wool  and  other  flhrana  aoMcanoei 
15«6.  J.  LoB^iev.  Honalot-road.  Leed#--Machine  for  turaing  aad  flniihli«  «Btai^  palbi, 

caaka,  and  othtfr  wouden  vea«iU  of  an  alliplk,  otai,  or  other  ieoeutrie  ftas 
il«T.  W.  Ball,  EothwaU  £titiecinf ,  Ndrthaniptiin--IinproTeBMlto  in  driUa 
Ifiga.  M.  MttcMU,  Stoke  Newlngton— Impravonient  la  fonaeet  ImriE^  for  el#el  tha 

DQuanmntiiBa  of  amokiB 

1589,  P.  H.  Wttnluun,  Effta-Tab,  Lodgs-bridge,  BrLzta»-^lttpwvRoonla  in  atem» 
oaglaai 

Aited  «M|r  aO. 

1590.  J.  Bndbuiy,  Ealatod,  Bmbz,  aad  8.  Wright.  Ctare^  Bnaaex— Improremoito  In 
tape  and  vaivea,  awl  ia  tue  method  of  working  thorn  Ibr  tho  paipoae  «f  refttUttng 
the  PWUtre  of  ttuida 

159L  B.  Eoberta,  Kaachfliter»ImproTfiBM»ta  in  maehiaofy  iir  pnparlag  to  be  a|WD 

cotton  and  oth«r  flbrm 
1&»2.  J.  B.  OilleV  Adge  (HeranH),  Fgnpea^hnpropemMita  In  papriani,  iriachM,  and 

winrliaasee 
lft9fl.  a.  laekani,  MttDCbeiiter— ImfaonmaotB  in  Kha  eoBfltmiitkm  nf  teita 

1594.  J.  Bani«di,  Church,  Lancai^tor- Irapiroveinents  in  fanaoea  or  treplaeea 

1595.  F.  Whitahead  aad  W.  WUtobeai  Qrayftitd,  %,        ' 


JCant— Impr^rwaeiiia  in  MMy- 
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tS]M.  J.  BmHo^  D^ithf—Comring  iiitlk'nibbar  ttu«*4  whetlier  TvlcftnlMd  or  o41ier> 

WU6,  witli  flewln^fiUc^  aod  witk  oUuir  uticbM 
l»»r.  W.  pyUMT,  Gommgli^  Wftt«ifard— liiiiiro¥eia«3ite  In  pn^octilM  for  fin-^nni  And 

1$98.  T.  CbftmlNat.  jso.,  OoUdrlt,  >'orroUc— ImproTetneuia  Id  mar4llii«T  ^  fUrtributiilg 


lOoa.  T,  Deiftburre  mod  L.  Bconet.  Omiialle,  Fkru^FrflMrraikm  ol  iae«i  in  Hit  Miami 

itAle.  Aod  withoue  bdnff  oookisd 
1M1«  A.  B.  J.  Jmh  atid  A.  A.  Hiigvea,  T^xi^—lmprontamtt  In  redndiiff  the  Cricfeloa 

of  ftikft,  b«aH3igi^aro4liierrol«toi7nilitoiBccarflu»#laioicJi^ 
liOt,  A.  V.  Kowoi^  C!luuioec7'kiM^I]Bpniv«d  ooBitnictloii  of  cueUdUc  •pring.    (A 

16QI,  J.  T,  Mom,  Anuidtl-ctrMt^  itruid— Ixaptt}f«m«iit«  ftpplioblite  to  A^putiiu  for 
TOwttoe  meal  and  ofthar  «dU»to  MbMuioeii 

1404  J.  Kolgbt,  BimiiaglMmi,  and  J,  Stubba,  Oldbunr.  Woroeatcir— ImprDTQoeQt  or 
iiaprovoiaeotH  in  thm  mana^ctujie  of  hticlu,  tiJQ«,  pipe*,  and  audk  olbar  artidisa  aa 
are  «■  atay  be  made  of  cUv;  whicJi  improTCiDBiil  or  iraprortnMiita  may  alio  lie 
applied  to  tlM  maaufaotisre  of  utifldal  ftid,  aad  to  o«ber  nixing  and  tempering  pn>- 


1605,  1.  Alexandre  and  A.  SommerrOle*  BLrmlnj^bjum— Impfowoiiiil  or  impcoreBMBitB 

111  boota  and  thoe*,  and  la  aocki  or  inner  wije*  for  boot*  and  iboee 
l<t09.  J.  Sredgiridi,  Lcririaham,  Kant — Linptx>renuBnt«  in  fthJpbuHdilig 
1^10.  M.  A.  dteveuA.  W««t  D«rby-stree(,  LiTerpoo^InnpnnrameiiU  hk  bomieU 
1611,  C.  Hanatt,  Ibojal  £xcba^g^baUdlitg»— Inipro?«oienia  in  fiwteaiugs  for  abip- 

bQUding 
191S.  E,  Fnuicla,  8iif«nit— Improfvracafr  In  feedinf  foel  od  to  the  flrc-bon  of  btiOor  and 

otlber  fnmacea 

fJaUd  Jh£v  38. 
1011.  J.  lAmhf  NtnrcaBtle-ander-LTne,  fttaffbid — ImproTemeota  in  or  applicable  tu 

bUM^hlAM  for  moJcing  paper,     i  A  eucomonicaitlon) 
1614.  T  Firth,  Iluddtr^dd,  and  J.  WUioo,  Mirteid,  Wert  Ridln*— Imnrovtsrot'iit*  in 

fliiifiibinff  wriol]<Aii,   wuntod^  nilk,  aihI  iMuaf  woven  &brlce,  and  in  tim  apparaUw 

«iu|i|uyitil  tht-n^in 
ll^lfi.  J,  H.  Yonng,  C^aUege-etreei,  Gamdea-town— Impnyremeala  la  gatbeiiog  grain 

and  oCb«r  crcfpa,  nud  N*f^ring  the  iani« 
WW.  W,  S.  Loiili,  Wr^.xy  <<yko,  naar  GarUalft— Impn>T«m«iito  fa  Wiwifaiiig 
ISlT-  J>  BAinbrid^'  llalbcHTi— Imprafveai«ut«iufln^gmlee,«to?iMi,  flotittcea, 

aiMl  other  timiljir 
W16.  W.  Jobnacvi,  Ti      >  ^  rmldn— Improvtsmmts  in  tbe treaiment,  deeming,  intd 

(iralng  of  flbroos  And  u^i^tile  uukleriAlfi.     i  A  ooi]ui]iunica''lDD) 
lfl9«  J.  Bilhi,  ParlianaaMtreet,  NotUugbaro— Appiic»tioci  of  nrinted  or  paiuU'd 

llaao,  oottoQ,  or  other  texUJe  fkbrlc,  either  plain  or  omaaientaL,  for  bliullng  mort> 

eAwtaally  tluui  beretofore  packete  or  parods  of  Jaoo,  lumluarj,  or  other  articJee 
DaUd  JitTf  84. 
19M.  X.  F.  HaftcbiniL  WhitMhapel-road — CoiutnictingthecTlindenioreiigiiiea  worlced 

by  eleam,  air.  or  other  fliiid  bodjr,  in  a  drcubir  form  or  pUn,  bj  which  mciian*  man 

power  la  obialned  frum  a  giren  quuitity  of  the  mid  fluid  body  in  caaom  where  a  cir- 

enlar  amiloa  ia  roqnimi  uan  br  aor  other  known  form  of  c;  Under 
tfl^.  J.  H.  Johnaou,  Litimhi'«-inn  AHdc — Iinpnyreoieiii.ta  io  the  pn^paratlon  of  silk.     lA 

ootnmiiiiitatlon  (rocn  C,  L.  A.  WiUUM,  Hi.  guentin,  Fhmoe) 
WS4.  6.  F.  WUaon  uiid  G,  Payuu*  Belmont^  YaQihall— Lnproromenta  in  Hi,gtiiUiig 

fiUty  and  oily  matti^re 
ICSft.  A.  BE.  L,  Bcllfnrd,  Cattle  sinxtt,  Hulboro— ImpRtTeaieati  in  kneading-madiliieei. 

'A  (mnromiicatioD} 
1626.  B.  OiTte.  JTin..  0eai^daQ»d»  Hutford-^Impivnd  afrtoaltaTal  mAChinery  or  appor 

Falu  for  ploughing  and  gr^bhdag 

fJtelMf  Jttly  36. 
HUT.  F.  PMBton,  Manchisster— Improveinente  in  machineiy  for  preparing  ooHon  aad 

ether  llbmti*  tnatoriald 
1^3^.  W,  Grandv.  Bury,  Ijuicaat«r~ImpiroTemanle  in  the  manufacture  of  dnigget. 

(A  coininaQiRanoDi 
IRito.  £,  Hallnm,  Bteokport — Laproraneota  in  maiiKfaee  for  preparing,  eptoniag,  and 

doablioff  oottoo  and  oth«r  flbrona  fabatanioea 
101k3»  P»  Spenoet  PnodletoD,  Laaouter— ImproTemeata  in  elitainlqg  eolphnr  ftom  iron 

IQnitea  and  other  eitbeianoei  cvotAiniag  Mlphiir*  aad  la  appantiu  for  ederting  the 

I6ag.  T.  Bi'll  and  H,  Scboleflold^  floath  Shielda — Improvementa  Ln  the  manaCaciare  of 

borax 
ISIi.  W,  S.  Qarland  and  J.  Olaaun,  3ta(ford— Ifeaju  of  consuming  niioke  in  ftirnaoea 
1(190.  J.  C.  Hurd,  Hcdway.  Wonwetor,  V,  S.— Improved  machine  and  ptnoce«  for 

piddjigf  barring,  aad  deaiiing  cotton,  wool,  and  for  tearing  up  and  rodudagald 

laJirica  to  be  re-sptm 
IfiM.  J.  McOi^B*  liverpooi — Imprwfinenis  tn  cofntmcting  aad  applying  heada  to 

meiAl  ca«k«  aad  teaaela 

161^  J.  lamacrall,  Weetbourae-grore -« ImprofenMnl*  la  earekpea  or  aeaaia  for 
*  mewing  leUen,  notea,  and  alaiUiir  decomenta 

m$.  J.  A.  CatliDg,  Beaton,  V.  S,— Improvad  prooflae  of  taking  photognphk  pietaiw 

I  preeerrlng  the  aame 


wat. 


Catling.  Beaton,  V.  S,— Improvad  i 
BpoBglaaa,  aad  awe  of Jieautffyljig  and  proser 
WW.  W,  Omrch  and  S.  A.  Uoddard,  Birmiagbam— ImproYcment  ur  liiipcQir«iieiitB  in 


frmi»mnttmmt.f  ,BWAUHMi«ivwt — AJH|fi wmuaniia  in  ubo  maiialjictQre  of  mohair 

inhnlr  pliaih,  aad  wonted  velTei  or  wonted  plnah 

PnnwUe,  Tacdibroak-itrael,  Flmlloo — Iffiprovemente  in  obtaining  «id 


ipplytag  motlTe  power 
^.  A.  It.  I^  BclUord,  i 


W4i.  A.  K  L.  Bedford,  Ca«t)e  etreet^  Holbom— ImpnifT^d  mill  for  grinding  paint  and 

other  moiat  aabitanMa.     [A  commimication  from.  C.  W.  Btdwh,  BtMtuo,  V,  8.j 
1449.  li.  C.  Koeflv,  Rerhdato,  Lancaater^lmiiiwi'eBumta  in  *«i*Kir^  q,.  pdiahing 


1844.  IE.  A.  YimMa.  Bboe'lane,  and  C  Olaaiford*  Ajbhrnnhamgnm,  areeawieb— 
I  ia  ootaialag  aoft  lead  from  hard  leaiit  r    ^'  -  .    ■ 


,  for  the  eeparatkn  of  the  impuri- 
Um  ia  haid  laatf,  and  for  the  aepaitioa  of  antfaMay  thm  theee  impailtiee 
ItU.  T.  HuelEvale,  ClwAoe-hill,  near  Chipptag  5artoa—laiproiv«Bieata  in  machlnerr 

for  gathering  cropa 
W4A.  P.  A.  riodeAvT,  Klog'a  Mead  Ooltagea^  Mli^itoa^ImproTeinenU  In  pariMng 

«nal«  aanhlha,  and  torpentine 
1A40.  A.  S.  L.  fiellford,  Caalle  street,  Holbom — Imiirovementa  in  *>biiirii^  metala. 
iA  ooomnnlcaiiJoni 

IkiUd  Jmif  ^, 
WAl.  0.  ICitmby,  Honter-ein^et,  nninawirk  egiiaie    liiitaiifwiinBla  ia  bearing!,  and 

in  th*  }jir»T*iii.l«io  of  frictiuu 
leil  P  "  ''    '    -b,  }fortbiUBberbuid'rttwl»  Cfaarfaff-enM»-lBipcovamBli  la  gna^, 
id  Aber  projectile*  Bred  tberefirQai 

^1«*4    I  .»d  P  Martin,  Paria-Imp 

i'l  mariue  steam-i 
I,  linotdn^IfflpvofvoHBli  In  llie  ncmatraetioB  el  reaping 


■^uaiirDTei 
i-enginea 


I  fa  hMdlfigvattfforlMdfag 


f  aMab  aad  other  Obi\iua  mbataacea  for 


for  pre- 


1657.  S.  FrankhaoL,  Oreenland-plioe,  Jndd-ali»et    Inipreyi 


leta.  B.  H.  Jernkfl.  Brideaborg,  U.B.— Improving  the  art  of 

meal  ia  kKMns  for  weaving  foncy  folMtiea 
Wfi9.  H.  Wickena,  Tokenbooee-yard— ImpiivT«Benla  fa  the 

r&Uwaye,  and  for  other  pttrpoaaa 
W60.  N.  MUkr  and  K.  Onikum.  Oiild»^hridgB. 
parla  of  '* 


tofgkvfof  aigMleei 


the  petmaaeot  way  of  raUwafi, 

or  iifUng  aad  lowering 


■tmotioti  of  oertaia  parte 

croeatnga 
106L  A.  Law,  Oiu«ow— Improtnaaafafa 

DMerfJw^  SI. 
leos.  a  L.  ftoott  aad  8.  Benaelt,  Mancheater--lB] 

together  roUen  for  maurilDg  and  other  potpoaet 
106S.  A.  Galkl.  Satfofdt  aad  J.  Pendlebiiryjon.,  Maachaetflt-ImpioveMafa  fa  arvn- 

mtna  for  aooaring  or  bteachlug 
166£.  11.  JoluiaQn,  Maaeiuater— Impnyvumeabi  In  ooating  and  InanlatingvtrB 
1996.  V,  Morton,  IlTerpool— IntproremeDti  applicable  to  girdea  or  ranota  tv  be  aaad 

in  the  oonatrwtlcm  of  naob,  bndgei,  baUdlngiif  and  oUier  ereoUona 
IMT.  A,  H.  Fetlft,  Pari*— Improved  mode  uf  joining  pipea 
IMS.  8.  CUft,  Maocfaeater— Impnyramenta  fa  makmg  paper,  paateboard,  and  paylir- 


Dnrham-'AppanitQB  frir  rvgnlaUng  and  eoooca 
J,  bat  more  particul&rly  when  cinpkiyod  for  tbe 


1969.  J.  GnbertBan,  Hertford,  Herta^IrapKmmient  fa  sapplyfag  air  m 

i)««ed  Jn^  99. 
1670.  R.  J.  Keen,  Liverpool — Improvementa  m  tbe  marinor'e  oompaaa 
1673.  £.  Burki^,  Upper  Tb&nwa-itreefk,  aad  A.  9.  Stocker,  Pofdtiy 

(be  maoufjtcture  of  motatlic  tnba  aad  snoh  like  artLclea 
1A74.  W.  11.  f^mjth,  Bkmmtbtury— Improvemeata  fa  the  pennaaeat  way  of  taihraya 
1675,  O.  K,  B.  roilaMUD— Impnmnnenta  In  the  meant  of  arreatlBg  or  rlwriitng  Iba 

progreiw  of  traln4  an  raOmya.     (A  oommmikatiaa) 
167«>.  J.  Y.  Bijurland,  Manchaater— Improvoaie&te  fa  nuehlMty  for  prapaiii^  ami 

spinning  fibrmie  matniato 
167T.  J  fiweett,  Oataehead.  Bn 

ceiiinjBBtioD  of  gaa  faaflnlly, 

of  moaOiiation 
16TB.  O.  H.   In^l,   Waraford-eoort,  Throgroorton-atrtBt   ImpiuiBuieuia  fa 

!mnd;t  for  holduig  booka  and  papera 
1681,  H.  Waldurk,  Warwiok^ooart^  OrayVinn^EmprcnremeDtB  fa  pnipeOing  i 
1083.  G.  Thatcher,  Weltoa  Midaomer  Korton,  Sometaet^improvemeata  fa  the  i 

focture  of  woven  fabtka,  vama,  oordaAe,  ropaai  papVi  ami  paataboard,  by  tte  aifll^ 

cation  of  a  material  not  hitherto  need  for  fooh  purpoaeB 
Acted  Jtdy  SI. 
16S4.  H.  Adama.  Leaaidaa-torrace,  Depeford—Jtevolviag  veatlfaler 
loss,  H.  Green,  Liverpool— Im&roved  anparataa  appUoble  fa  the  hailing  efto«% 

g&teA,  and  wind(m.<«,  and  for  clo«Lng  or  nuldlng  open  the  lame  when  reimlred 
lesfi,  J.  Gretiimnd  W.  JacluMm,  Ij^da — Improvemeata  fa mottiafag-macliiaea 
lUSS.  T.  IL  Biidiujn,  Bolt^nle- Moors— Improrementa  fa  preparing  eottcia  for  maaafo^ 

tiuiog  pnrpoeea 

DaUd  AuffHM  I. 
16S9.  £,  Gillmao,  Twickenham— Improvemenu  m  the  roanafhetare  of  papler'ttadie  aad 

other  flimllar  ixtidea  fntn  c«rtaLn  vegetable  subetaDOea 
ItSiKJ,  J.  F.  Bmincao,  Pari*— ImprovementB  fa  ptrufMlUng  ahipa 
1G91.  T.  Erau«,  ]un.  Bdmont-terracfl,  Lcwisbam— Improvementafatheriggfagof  ah^ 

and  all  other  veaaela  naing  or  carnfag  taiU,  wbirtbur  propelled  by  i^  ^ 

or  on  wbatcmever  aea,  river,  or  other  water  navigated 
Ifi'^i.  C.  R.  B«ad.  Moorgate-Btreet  —  Inipruvemcntd  in  tUde-valvea  of  i 

(A  coouuunicatiDn) 
160S.  J.  M'Oaflla,  Liverpool— An  improvement  fa  the  manafii 
imL  W.  E.  NewtoiL,  Chanecr7-taae--Impcvf«mealB  fa  the  < 

flLTv-  Mm».     [A  ccnumnnifatkm) 
16^.  B.  A.  Bpoonmi,  Ffapt-atreet— Improvemenfa  fa  marhfawry  for  d 

Aud  oLbtir  likiii  Ahswu  KulM^ooea.    [k  oammaalcatkmj 
161^.  T.  K  Menitt.  Maidstaae— Improvamaata  fa  appan 

pictures  fa  the  open  air 
161*7.  J.  8.  HoUaud,  Woohricb— Improremqrte  fa  loeka 

Ikit*d  Aug*ut2, 
U9H.  J.  OrifllihjL  Wickham  markei,  Saffolk-'A  new  or  tinproted  lever  bit  for  I 
iain».  S.  I^e«,  aotford— Improvemeate  fa  machfacry  or  apparataa  to  need  fa  pntMyfag 

frn/i  fur  Ulumlnatlon 

1700.  G.  li.  FiUmer,  Adelaide-road,  ILunp^tead— tmprovenuota  fa  ginva,  gm  oarriifii^ 
and  appurteoancea,  aad  fa  the  inanipalatko  or  working  of  gona 

1701.  i\  CbevToa,  I'^ariji— Inmnmnneate  fa  loam*  for  weavfag 

1709.  J.  Bn>wn,  Stockport— Improvemeitt  fa  the  method  of  ""■""**"f  oaoikr 
170S.  P.  G.  de  Sttreaina,  Bedfora-row— Impravemeiite  fa  treating  flax  aad  haoip 

itnUd  Axiff%ut  i. 
ITOfi.  W.  Bye  and  W.  Oowtber,  Oldham— Lcuprovi^meata  fa  ataam-engfaea 
1707.  W.  Gonage^  Wldnea,  Laiicaater— Improvemetnte  fa  the  mannfartore 

kiada  of  aoap  aad  othar  detergent  eomponnda 

Dated  JufWft  4. 
1T<M».  L.  P.  MUai,  Baraaihoania'park,  LewkhaoH^mpraTeBieBfa  fa  the  < 

of  locka. 
ITIL  S.  L.  Taykr,  OottoneDd.  Bedford-^ImprovexDenls  fa  oonitraoling  aad  i 

the  beaten  aad  dnaaing  macbinery  oX  thraahiog  machfaee 
ITIS.  A.  Knrtrii^  Jamna  etreet.  Adxdphi— Impmvementa  fa 

loompaaaai 

Doled  A^atM  &. 
ITlfi.  A.  Bolaaoaneaa,  Parij^Improvementa  fa  arUJicfal  ifii, 
IT  17.  C.  F.  Stanibajy.  Oomhm— Improv^Naeafa  fa  faeoootiiw  aad  ntMai 

naoea.    i,A  oomunqnioatioa  l^m  J.  Amoiy  and  W.  Parrott,  BoalaB,  VA.) 
1719,  C.  F.  Stauabary.  ComUilt— Improved  airtight  veaaehk    (A 

R.  Arthur,  WaiiWiigtoo,  V3J 
Un,  J,  Gatberooie,  Ktthua,  Kent— Improveraeati  fa  bordering,  or  prodncfag  dtflem 

uiKm  Ibtf  edge»  of  eavefopei,  letter  paper,  or  other  artfalfa  «f  efaticmtsry 

PATENTS  APFLISD  FOR  WITH  COMFLBTB  SPECIFICATION. 
1009.  N.  Oallan,  Maynooth  OoOqge,  KOdare— A  meaaa  bj  which  iroo  of  trmj  hted 

may  be  protected  againat  ih«  action  of  the  weather  aad  of  variooa  eontdlng  Mb^ 

ataaoea,  ao  that  iron  tbiw  protected  wiB  anwar  for  roofing, 

gatton,  wfadow  fhunea,  telrgraptiic  wlrea,  for  marine  and  varkma  other 

and  by  wbiob  braaa  and  copper  may  be  almllarlf  protected— Ja|y  XI 
1607.  A.  K  L.  BaUfonl,  GaeUe-atrmft,  Hdboro— Improwmanfa  fa  breecMaadfag  tra- 

ana^,— July  21 
lUi.  W.  B.  Oaollfltd.  Oole  Harboor,  BfackwaU— The  auaiifoctare  of 

need  fa  deaaiag  the  amali  tabea  of  ateam-boltars.  aad  for  other 
1611.  P^  G.  EarrL,  Burklnzham-ativet,  Aifal]ihl— Ii 

(A  ^OTimuTii"  .1'    -         i .   V  ^^ 
167:1.  K,  Hiirk  <#-atreet— lmpc«f«BMn!fafatelferBMati  for 

cork*  uod  lu  n  v      h  i  ►  t  |«<hi.— J uly  ity 


marine  and  aiinwylng 


'Uapfweaeaii 


-nannna 
falocauoe 


-July  ft 


17fi0.  T.  Lawreace,  Htnfiirygliam— Improvemenfa  fa  tbe  n 
aad  fa  mmiMnnrj  or  appanlw  to  be  employ  for  that 


efbaram 
parpea»-nABf  .  iL 
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KIDDEBMINSTER  BATHS  AXD  WASHHOUSEa 
{With  an  Engraving,  Piate  XXXIIT.) 

Tbx  borough  of  KiJdenoinster  oontaiofl  a,  population  of  eome- 
thing  under  20|000  souls,  and  the  town  council  nave  adopted  the 
Act  for  the  Estnblbhment  of  Public  Baths  and  Wai^h-hou^a;  anci^ 
after  due  consideration,  have  resolved  to  ereet  the  building  repre- 
•etttod  in  our  engraving,  under  the  chajige  of  Meeora.  Ashpitel 
and  Whichcord,  ah  architects. 

We  have  much  pleasure  in  directing  public  attention  to  this 
bdildinff,  inaamuch  as,  while  pnmding  the  i-equimte  a43Commo- 
dation  tor  a  town  of  moderate  size^  it  ia  not  bo  large  and  coatly 
as  to  induce  any  fear  of  it  being  a  burden  upon  the  ratepayers. 
Hie  unwieldy  dlmenmona,  and  consequent  coat  entailed  upon 
many  towns^  haa  been  the  tneau«  of  paralysing  the  more  general 
adoption  of  these  valuable  inatitutiona;  and  we  have  not  friiled 
&oin  the  first  to  impress  upon  our  readers  the  adviaability  of 
'  eoniining  cctat  within  mmierate  compass. 

The  Kidderminster  plan  entirely  coincides  with  this  view,  and| 
ts  will  be  seen  in  our  iOuatnition,  the  elevation  Is  neat  and  modest; 
but  the  material  ia  good  and  substantial,  the  waihi  being  red 
brick,  and  the  dreaainga  of  the  stone  of  the  county^  whili^  the 
brackets  and  ornatueDtaJ  portion  of  the  cornice  are  of  term-cotta. 

The  interior  arrangements  are,  generally  speakings  similar  to 
the  fiaths  and  waah-nousea  already  erectal  by  these  architects. 
Aa  usuaJ^  the  centre  ia  the  pay-office,  dividing  the  entrance  for 
one  sex  from  that  of  the  other.  There  is  one  large  swimming- 
bath,  S8  feet  by  30  feet,  and  twelve  men*a  ordinary  size  baths, 
divid«?d  into  two  classei*;  also  ahower-lmths  imd  a  vapour-bath. 
The  hniies*  department  la  entirely  distinct,  and  consists  of  a 
waiting-roomi  two  batli-rooma,  and  a  plunge-bath.  The  wash- 
houiie  IS  also  distinct^  and  lm»  a  separate  entrance.  This  part  of 
the  establiiihment  is  on  a  small  acale.  The  detail  of  the  arrange* 
ments  comprise  all  those  improved  mattere  which  experience  has 
auggested.  The  Uiths  are  of  porcelain  (glazedj,  and  the  divisions 
of  the  baths  of  slab-slate;  in  abort,  all  tnose  httle  minntiee  have 
been  strictly  attended  to  which  ensure  purity  and  cleanlineaa  for 
the  bathers  rapidity  and  eoonomy  in  the  working  of  the  machinery, 
and  a  careful  attention  to  make  ©very  gallon  of  water  and  every 
ton  of  coals  do  their  duty. 

The  building  is  one  story  in  height,  and  ia,  of  eourae,  lighted 
and  ventilated  from  the  roof,  which  is  partly  of  glass.  The  centre 
buiIdLDg  over  the  office  and  waiting-rocjuw  is  an  exception,  being 
carried  up  so  that  the  first-floor  is  the  residence  of  tne  supeHn- 
lending  officer. 

The  coAt  of  this  building,  with  all  its  fittings  and  machinery, 
will  not  exi^e<i  ^GOlV. 

From  the  best  data  furnished  in  reference  to  the  working  of 
the^  institutions,  we  may  fidrly  presume  that  not  only  will  such 
an  establishment  be  self-supporting,  but,  if  workal  with  care  and 
jndgnjent,  prove  to  be  remunei'ative.  In  towns  of  similar  aixe  to 
Kidderminster,  it  ia  found  the  weekly  numlier  of  bathers  is  1 100 
in  summer,  and  450  in  the  winter  months.  This  is  a  low  averse, 
and  would  give  775  bathers  a  week  throughout  the  year.  The 
scale  of  charges  varies  from  6</.  firatHilasa  to  2<i.  for  a  second-class 
warm  bath.  Taking  the  average  at  4rf.,  gives  a  return  of 
12^.  IHf.  Ad, J  which,  with  the  smair  amount  from  tlie  wadi-houae^ 
vould  raise  the  average  weekly  returns  to  14^  The  expenaes 
woohl  be  as  follows: — 

Wages  of  liaff:  Peraunum.     Per  week 

BuperioteQdjmt  and  ma-  )  £    t.  d.       £  t.  d, 

tiva,  being  also  money  >  House,  ke.  30    0  0 
taken                               ) 

Stoker,  mechanic 85    0  0 

.  Boy  to  aaaiflt 10  10  0 

Flnt  maleatieDdant...... 41   13  0 

Fint  female  atteudatit 39     Q  0 

Totalirages 2i5    2    0      4  10    0 

Coals,  200  tons *...    80    0    0 

c^ as  0  0 

Wwhing  towels IS  12  « 

PriaUug  and  Btationary 15    0  0 

Mofps,  brushesi  and  broomi    IS    0  0 

TiKtst  and  siindnes SO    0  0 

I^a  12    6      8  16    0 

Total  eo«t  per  week... £8    6    0 

No.  247.— Vol.  XVTX-^CTOBEB,  1844. 


Which,  being  deduct^  from  the  retunUj  wotild  gire  an  exoen  of 
reoeipta  over  erpeuditure  of  6l.  weeklv,  or  aometmng  like  10  per 
cent  We  have  much  pleasure  in  being  able  to  ofler  the  above 
calculationa,  as  they  are  the  result  of  existing  facts* 

No  one  now  doubts  the  \iLlue  of  these  salutary  institutions;  and 
the  only  reason  we  can  conceive  why  they  have  not  become  more 
general^  is  the  fear  of  rates  and  consequent  opposition  of  rate- 
payers. But  experience  has  now  pro  veil,  that  where  due  economy 
IS  used  in  the  first  erection;  where  the  machinery  and  tittings  are 
durable  and  of  the  most  appropriate  kind,  and,  consequently,  the 
most  eccmomical;  where  the  buildings  are  so  contrived  that  the 
least  amount  of  attendants*  labour  is  require<^l;  and  where  careful 
attention  has  been  given  to  those  parts  of  the  establishment 
implying  the  ilaily  aiusumptioii  of  coal  and  water^  so  as  to  ensure 
the  l>eat  machineir  for  the  economical  use  of  both, — when  these 
matterti  are  attended  to,  and  done  well,  then  there  is  no  doubt  of 
entire  I 


THE   HOUSES  OF   PARLIAMENT. 
Tenth  Report  q/"  the  CummUMwnen  on  the  Fine  Art^f  (4  the  Quern* 

Ter  series  of  eight  Fresco-paintings  in  the  Upper  Waiting 
Hall  is  now  completed.  Iii  first  proposing  that  the  apartment 
should  be  decorated  with  paintings  executed  in.  that  method,  we 
oljBerved,  vi^^  in  our  report  of  the  7th  of  August  1845,  tliat  we 
were  "desirous  to  atford  opportunities  for  the  further  practice  of 
Freseo-paintinjCp  anrl  for  the  cultivation  of  the  style  of  design 
which  IS  fitteu  for  it,  ♦  ♦  ♦  provided  the  architectural  arrange- 
ment.^ and  the  light  shoulti,  on  the  completion  of  the  apartment, 
be  found  to  be  adapted  for  the  purfKJse."  The  room  wa»  ulti- 
mately found  to  be  but  scantily  lighted,  but  we  conceived  that, 
as  the  paintit^  would  admit  of  being  closely  inspected,  that 
objection  was  in  itself  leas  importtrnt;  while,  on  the  other  handj 
it  might  not  be  without  its  use  experimentally,  by  suggesting  a 
treatment  adapted  to  such  a  condition. 

We  have  now  to  add  that,  apart  from  the  important  objects, 
more  or  less  attained  in  the  designs  refeiTed  to,  of  appropriate 
conception  and  expression  in  rderence  to  the  subjects,  these 
experimental  workii,will  l»e  of  use  in  showing  what  are  the 
external  qualities  geuerally  essential  in  Fresco-painting,  and 
especially  so  under  given  local  circumstances.  It  will  oe  for 
artists  to  consider,  in  witnessing  the  effect  of  these  works,  to  what 
extent  the  great  requisite  of  distinctness,  as  resulting,  in  its  per- 
fection, {torn  intelligible  forma,  perspicuous  arrangement,  and 
the  judicious  distribution  of  light  and  dark  masses,  has  or  has 
not  Deeu  kept  in  view,  subject  t/>  the  local  conditions  of  light, 
the  size  of  the  apartment,  and  the  dimensions  of  the  paintings; 
and  subJHCt  to  the  general  technical  conditions  of  Fresco-painting, 
^-ei  methf>d  requiring,  from  its  comparatively  limited  resourcesi 
an  es^cial  attention  to  simplicity  and  significance  in  repr»> 
sentation. 

In  the  House  of  Lords,  eleven  of  the  eighteen  metal  statues 
of  Barons  and  Prelates  are  now  placed  in  the  niches  intended 
to  receive  them.  The  seven  remaining  statues  are  the  only 
works,  ct^^ming  under  our  superintendenoc,  now  to  be  completdl 
for  this  chamber.* 

In  St,  Stephen*fl  Hall,  without  as  yet  contemplating  the 
execution  of  the  Frescoes  intended  for  that  locality,  we  propose 
that  the  series  of  twelve  maible  statues  of  eminent  statesmen 
named  in  our  fourth  report,  bearing  date  the  25th  of  April  1B4JS, 
should  be  gradually  eompletetl.  Acconlingly,  in  audition  to 
the  three  already  executed  and  placed  in  tne  Hall,  we  have 
given  commissions  to  five  artists  to  execute  each  a  statue  of  one 
of  such  personages. 

With  n*ganl  to  the  Prince's  Chamber,  whidi  we  propose  to 
decorate  with  statues^  baa-rLdiefs,  and  other  works,  as  aetailed  in 
our  seventh  rejxirt,  dated  the  13th  July  1847,  we  have  commis- 
sioned John  Gibson,  liA>,  to  execute  a  statue  of  your  Majesty, 
with  figures  of  Justice  and  Clemency,  and  with  bas-reliefs  on  the 
pedestal,  to  be  placed  in  the  recess  on  the  north  side  of  the 
apartment  We  have  also  employed  Mr.  William  Tliee<Ll  to  pre- 
pare a  series  of  bj*s -reliefs,  to  oe  subsequently  cast  in  metal,  for 
the  panels  on  the  walls, 

Ol  the  Frescoes  intended  for  your  Majesty's  Robing  Room, 
undertaken  by  William  Dyoe,    JiA^   and   iJlustrative  of  the 

*  See  JounuU,  (vwte  p.  8^,  for  u  **  AocMml  of  lb«  Aioimiit  of  «U  OuBUBiMfent  Ibr 
Wfirla  of  Art  to  Tuioua  Aitbt*  for  thts  DnoanUciii  «f  tbe  Kew  ?h1»op  of  Waitmitwterp 
Ikom  its  oomioenoemfiat  to  Uie  preKni  Uxa«.*' 
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Legend  of  King  Arthur,  as  propoeed  in  our  seventh  report,  four 
hftve  been  completed.  Ah  it  ap{)ear9  that  the  artist  will  now  be 
enabled  to  devote  his  whole  time  to  tUeae  works,  they  wOl,  it  is 
hoped,  in  future  proceed  more  rapidly.  With  respect  to  the  four 
paintings  referred  to,  we  consider  them  altogether  satisfactory, 
whether  regarded  in  their  general  treatment,  or  iis  exjunplea  of 
the  method  of  Freftco-paiutiiig. 

We  have  comniidsioned  John  Rogers  Herbert,  RA.,  to  prepare 
a  seriea  of  designs  for  Frescoes  to  h6  executed  in  the  Peer's 
Robinij  Rriom,  according  to  a  scheme  also  indicjited  m  cnir 
seventh  report.  The  room  itself  is  not  yet  built,  aiitl  it  is  tliere- 
fore  expected  that  the  artist's  design^]  will  be  completed  by  the 
time  the  walla  are  in  a  fit  state  to  receive  Frescoes. 

We  have  also  given  our  attention  to  the  decoration  of  the 
principal  corridors  eonnectiDg  the  Central  Hall  with  the  two 
Houses  of  Parliament.  We  have  accordiunjly  commisaioned 
Edwai'd  Matthew  Wani»  A,RA.,  to  niideHike  the  Commoni^ 
Corridor,  and  Charles  West  Cope,  RA.,  to  undertake  the  Peers' 
Corridor.  The  subjects  intended  for  tliene  Ki^calities  are  enume- 
rated in  our  seventh  rejwrt,  in  which  it  is  also  proposed  that  the 
pictures  should  be  painted  in  oil. 

We  further  propose  to  conrniission  Daniel  MJiclise,  R.A.,  to 
paint  in  fresco,  in  the  Painted  Chamber  or  Conference  Hidl, 
the  subject  of  the  marriage  of  Stronglx)w  and  FjV%  the  subject 
being  one  of  the  seriea  selected  by  us  for  that  a|mrtnient.  The 
design  for  the  Fresco  so  proposed  to  he  executed  will  l>e  adrtpt*»d, 
according  t»>  the  nsquirementa  of  Fresco,  from  an  oil  picture  of 
the  same  subject  exeeutcii  by  tlie  artist  on  his  own  account,  and 
which  he  hua  treated  with  great  ability. 

In  our  lasit  rep>rt,  dated  the  11th  of  March  1850,  we  stated 
that  the  Lords  Commissioners  of  your  Mfijesty*«  Treasury  hml 
consented  to  propose  to  Parliament  an  annual  expenditure 
amounting  to  four  thousand  pounds  to  *lefray  the  cost  of  the 
various  works  recommended  by  us.  Since  that  periorl  we  have, 
with  the  sanction  of  their  lordships,  continued  to  submit  to  Par- 
liament an  annual  estimate  acconlingly.  The  limitution  of  the 
expenditure  as  stated  may  however  be  regai\led  as  a  cause  of 
delay  in  the  prosecution  of  some  of  the  works. 

L^nl  Palme rston  has  notified  that  her  Mii^esty  approves  of  the 
Report,  and  has  directed  the  Lords  Commission ej-s  of  the  Treasury 
to  submit  to  Parliament  estimates  in  conformity  with  the  recom- 
meDdaiions  ooutainetl  therein. 


ON  THE   EMPLOYMENT   OF  A  SOLUTION   OF 

STARCH    IN    FRESCO    PAINTINa 

By  W,  Dyck,  R  a 

TO  SIR  C.  L.  ^ASTLAKE,  P.R,A.,   BBCRBTART  FIITB  ARTS  COMMISSIOIT. 

In  some  observations  on  fresco  address^  by  me  to  the  Com- 
missioners on  the  Fine  Arts  in  1846,  and  printed  by  them  in 
their  Seventh  Report,  I  had  occasion  tt>  refer  to  the  diffiuultiea 
experienced  by  fresco  pa  Inters  in  the  use  of  ultramarine  aiid 
some  other  pigments;  iuid  I  augeestetl  that  if  a  solution  of  starch 
or  of  the  caseous  element  of  milk  were  mixed  with  the  colours, 
their  adherence  to  the  int^^naoo  might  probably  be  reckoned  upon 
with  certainty.  This  was  a  mere  suggestion  based  on  the  known 
fiict  that  both  these  substances  form,  with  quiokllme,  a  compound 
which,  when  it  is  dry,  is  insoluble  in  water. 

Since  tliat  time,  however,  I  have  had  ample  opportunity  of 
submit tinjz  one  of  the  auggeate*!  expedients  t<i  the  test  of  experi- 
ment, and  the  result  him  been  so  satisfackiry  that  I  think  it 
desirable  to  put  the  commissioners  in  possession  of  the  fact,  to  be 
recorded  for  the  benefit  of  future  painters  in  fresco. 

If  either  of  the  suggested  expedients  was  likely  to  answer,  it 
seemed  to  me  that  the  use  of  starch  would  present  fewL^Ht  diM- 
Gulties  of  manipulation;  I  accordingly  tried  it  first,  and  with  so 
successful  a  result  tlmt  I  have  thought  it  useless  to  attempt  the 
employment  of  aueinei  but  I  may  mention  that  since  my  sugges- 
tion respecting  it  was  made,  a  Bcot^sh  gentlemen  has  discovsrod 
and  obtained  a  patent  for  a  process  of  calico  printing  by  means 
of  a  veliicle  prepared  from  caseine  and  quickluue,  which  pR»babIv 
might  be  employed  in  fresco  painting  for  the  purposes  which  I 
have  attained  by  the  use  of  a  solution  of  starch.  This  vehicle  is 
prepared  by  dissolving  caseine  in  the  liquid  ammonia  of  oom- 
mertje,  and  adding  to  the  solution  a  certam  proportion  of  quick- 
lime, the  mixture  then  being  diluted  with  water  to  any  i*equired 


consistency;  and  the  inventor  of  the  prooesa  (who  entered  tnto^ 
eommunJcatioQ  with  me  partly  in  consequence  of  the  soggestiofi 
I  had  made  in  the  paper  referred  to)  thinks  if  his  vehicle  wet 
employed  in  fresco-painting  and  mixed  with  aH  the  colinirs,  it 
would  not  be  necessary  to  prep/u-e  the  intonaco  day  bv  daj,  and, 
provided  some  expedient  were  adopted  to  keep  it  in  a  damp  state, 
that  even  large  pictures  might  be  executed  without,  or  at  most 
with  very  few,  joinings  in  the  plaster. 

This,  nowever,  1  nave  not  tried;  partly  from  want  of  time^ 
but  chiefly  because  the  more  simnle  vehicle  of  a  weak  solution  of 
starch,  if  it  would  not  answer  tne  same  purpose,  at  least  aoeom- 

Iilishes  the  more  limited  object  I  had  in  view  so  perfectly,  as  to 
eave  little  to  desire. 

The  use  of  ultnimarine  in  a  nearly  pure  state,  hitherto  the 
crwp  of  fresco  pninti^rs,  presents,  when  the  pigment  is  combined 
with  a  weak  solution  of  starch,  no  difficulty  whatever.  It  may 
be  applied  with  tolerable  certainty  of  effect  even  when  the 
intonaco  has  become,  as  it  does  at  the  end  of  a  dajTi  hard  and 
partijilly  crystallised  at  the  surface. 

Tlieae  conditions,  however,  must  be  attended  to.  In  the  first 
place  the  solution  must  be  so  weak  that  when  cold  It  shall  scaroelj 
ikisume  the  fonu  of  a  jelly. 

Secondly,  it  must  be  used  on  the  day  on  which  it  is  prepared* 
On  tlie  second  day  it  undergoes  some  change  (I  do  not  know 
what),  which  has  the  effect  of  causing  the  coloui's  miied  with  it 
til  dry  ill  streaks  or  blotches.  If  the  same  tint,  therefore,  has  to 
be  used  on  consecutive  <laya,  it  must  be  prepared  before  hand 
with  water,  and  the  vehicle  added  only  to  sfj  much  of  the  pigment 
as  may  be  requii^tifl  for  the  day's  Win*k. 

Thirdly,  the  effect  of  the  vehicle  in  fixing  the  colours  cannot 
be  depeudeil  upon  with  certainty  unless  the  pigments  contain  \ 
small  portion  of  lime.  This  may  seem  to  be  an  obstacle  to  thi 
employment  of  colours  in  a  perfectly  pure  state,  but  in  practia 
this  is  of  little  *?onae<inence:  in  the  first  place  l»ecau8C  ftuch 
pigment  as  ultramarine  (with  which  I  am  chiefly  now  concerne 
can  scarcely,  except  in  minor  details,  be  used  with  good  effect  i 
a  pure  state;  and  secondly,  because  the  quantity  of  hme  sufficieu, , 
to  insure  the  combination  on  which  tne  action  of  the  vehicle 
depends,  is  so  small  as  liarjjly  to  aftect  the  purity  of  the  tint  to 
any  appreciable  extent;  «and  besides,  the  trilling  loss  of  ik*pth 
occasioned  by  the  admixture  of  white  may  be  easily  correct<rd  by 
the  addition  of  black,  which,  though  it  imparts  a  certain  gn 
nesB  to  the  tint  when  it  is  wet,  does  not  affect  its  blueneas  wh 
the  plaster  is  dry. 

In  preparing  a  tint  of  ultramarine  in  which  the  pigment  is  to 
be  used  in  as  pure  a  state  as  may  be,  I  first  make  up  tlie  retiuiredj 
tint  with  the  leAflt  possible  quantity  of  water;  it  is  then  dilutetQ 
with  the  solution  of  starch  to  the  proper  consistency,  and  a  smai ' 
portion  of  lime  aihled  to  it    The  atJdition  of  the  lime  has  th 
immediate  effect  of  curdling  or  imperfectly  solidifying  the  mil 
ture.     To  remove  this  it  must  be  tnturated  in  a  moHiir,  worke 
with  the  palette-knife  on  a  slab,  or,  which  generally  is  sufficient 
stirred  for  some  time  with  a  stiff  brush  until  the  coDsisl^ncy  of 
cream  is  atlaine<i     If  the  proper  decree  of  fluidity  should  noi  be 
restored,  a  little  water  may  be  added. 

It  is,  of  co^use,  desirable  that  the  adherence  of  pigments  wit 
which  stareh  has  been  mixed  should  in  all  cases  depend  on  i ' 
chemical  combination  of  the  staix^h  and  lime;  but  it  is  cert 

that  to  a  limited  extent  the  glutinous  quality  of  starch  is  sn 

cieut  of  itself  to  secure  the  ailherence  of  the  colour  under  circum;*] 
stances  in  which  little  or  no  chemical  action  can  take  place, 
for  instance,  at  the  end  of  a  day  when  the  intonaco  has  bee 
quite  hard  on  the  surface,  I  have  found  small  touches  and  waslta 
of  pure  colour  (such  as  ultiimmrine  or  the  tran.si>:irent  oxide  C 
chromium  unmixed  Tvith  white)  to  adhere  perfectly  if  applie 
with  the  solution  of  stJirch,  which  if  applied  with  the  water  onl^ 
would  have  dried  on  the  sur^^e  of  the  intonaco  iii  the  form  \ 
powder. 

On  the  duml>ility  of  the  process  it  is  premature  to  express  any 
opinion,  as  my  exi^erience  only  extends  over  three  or  four  ye 
but  as  yet  I  am  uniible  to  trace  in  those  poi-tious  of  th*»  trcBL 
in  the  Qiieen^s  Robing-room  paint«d  by  means  of  it,  the  le 
symptom  nf  that  whitened,   bleached,  and   inhannouious  lo  _^ 
which  makes  its  apjiearance  in  blues,  painted  in  the  old  waT^' 
almost  before  the  jwiint  has  become  dry.* 

The  Oakjf,  Norttmd,  November  21,  1853,  W.  Dtcbu 


*  AooomiMU&jrti 


%  the  «brnre  Twpcr  in  th9  CioimintMt<meni'  Report  b  mmaliim;  b««r» 
l^b{ii{Mir  will  tMfbtiQd  Alp.  SdScif  oar  pnwBlKiiatw.  4 
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OPENING   OF  ST    GE0RGF3-HALL,    LIVERPOOL,* 

This  majestic  stractUTej  which  may  fearleaalj  ch&Ilenge  oom- 
pftiiaoQ  with  the  old  glory  of  the  classic  temples  of  Greece  or 
Kome,  waa  inaugurated  on  the  1 8th  ulL  with  a  ceremony  befitticg 
tlie  interest  of  the  occasion.  While  we  regret  the  absence  of  royalty, 
M  unfortunate  in  ita  immediate  eifbcta  on  the  proceedio^  we 
congratulate  the  town  on  the  fact  that  the  great  hfdl  has  in  itself 
elements  which  will  make  it^  iniiuguration  more  memomhle  than 
if  it  relied  ordy  on  the  more  trau/jient  advantages  of  her  Majeaty^s 
presence.  To  the  vnung  architect,  Mr.  Elmes,  whose  delicate 
oonstitutiou  broke  ciown  under  the  gigantic  undertaking  to  which 
lie  had  given  birth;  to  Mr,  Cockerell,  his  adviser  and  friend, 
who  has  since  that  event  directed  and  superintended  the  oon- 
■tmction  of  the  building,  preparing  designs  when  they  were 
required,  and  perfecting  in  some  instances  the  crude  plans  of 
Mr.  Elmes^  and  to  the  St.  George*s-hall  ct>mmittee,  with  Mr.  J. 
B.  Lloyd  as  the  most  zealous  and  untiring  memt*er  of  it,  tlie 
inhabitants  of  Liverpool  are  indebted  fur  the  erection  and  con- 
struction of  this  magnificent  edifice,  which,  in  the  face  of  diffi- 
culties that  would  have  been  insnmiountabl«  by  men  of  oniinary 
eiqjadty,  has  been  erected  and  well-nigh  finished  in  the  unex- 
ampled short  space  of  fi>iirt«en  yeara.  There  ia^  we  believe,  no 
other  instance  on  record  in  which  a  building  of  such  magnitici?nt 
proportions^  of  such  external  boldness  of  execution,  and  intem:d 
elaborate  prr>fusion  of  ornament,  has  progressed  with  so  much 
rani  iity.  It  is,  however,  greatly  to  be  regretted,  tliat  Mr.  Elmes 
did  not  live  to  witnesa  this  triumph  of  his  genius.  One  great 
mistake^  in  pjirticular,  would  have  been  avuided.  He  would 
never  have  permitted  the  erection  of  an  or^in  at  the  en<i  of  tlie 
larg*;  h;dl,  blncking  up  the  entrance  to  the  Nisi  Frius  court,  and 
thus  deploi-ably  interfering  with  the  grandeur  of  the  effect  wJiich 
would  have  been  protluced  bj  the  whole  length  of  the  building 
being  ojxm  to  the  glance.  The  mistake,  howe%^er,  has  now  been 
made,  and  there  seems  to  be  little  chance  of  rectifying  it. 

Another  incouvenience  which  would  have  been  prevented,  had 
it  pleased  Providence  to  spare  the  life  of  ^Ir,  Elmes,  is  tlie  claim 
by  another  artist  to  the  design  of  St.  Georee's-hiill.  During 
Mr.  Elmes*  practice  in  London,  he  tenanted  chambei*s  with  Mr. 
Bard  well,  of  Queen-street,  Westminster,  who,  for  the  laat  four  or 
years,  has  jyer^isted  in  alleging  tlmt  Mr.  Elmes  at4:>le  from  hini 
the  entii^  clesign,  with  the  exception  of  the  present  roof,  which 
he  suljstituted  for  n  dome.  This  assertion  has  been  renewed  by 
Mr.  Bard  well  within  the  last  few  days,  in  a  letter  to  Mr.  Joseph 
Boult,  in  which  he  suites  that,  befoi^  St.  George*8*hall  was  oon- 
templat^il,  he  sent  in  designs  for  the  Fitzwilliam  Museum,  at 
Cambridge;  that  the  committee  of  taste  having  c[iile<l  in  Mr. 
Cockerell,  that  gentlemen  gave  the  preference  to  a  deaiOTi  by 
Mr.  BaseW;  that  this  design  was,  therefore,  accepted,  and  that 
Mr.  Banl well's  was  »ent  home;  that  Mr.  Elmes  saw  and  admired 
it;  and  that,  in  point  of  fact,  he  copied  it,  with  the  exception  of 
the  dome,  which  he  replaced  by  the  present  roof.  It  will  be 
remembered  tliat  Mr.  Bard  we  U  sent  his  moilel  to  the  Great 
Exhibition  of  1851,  and  atfixed  to  it  these  words: — "Pkrent  of 
St.  Georgt?Vhallj  Liverpool;"  and  it  is  said  that  Mr  Earl©  wrote 
for  an  explanation;  that  he  got  lU  but  never  made  it  public;  and 
that,  in  consequence,  Mr.  BanlweU  has  appealed  at  this  telling 
time  to  the  arc!hitect«*  of  LiverpfKiL 

We  are  informotl  tliat  Mr.  Boult,  one  of  the  secretaries  of  the 
Liirerpool  Architectural  Society,  knowing  that  Mn  Rawlinsoa, 
the  ciTil  engineer,  enjoyed  Mr.  Elmes*  intimacy,  sent  him  a  copy 
of  Mr.  Bardweli's  letter,  and  that  Mr.  Rawlinson  in  reply 
expressed  his  conviction  that  Mr.  Bard  well's  claim  was  not  well 
foundeil,  and  that  he  did  not  believe  he  waa  entitled  to  the 
honour  he  c<>veted.  The  corraspondence  is  in  the  h^mds  of  Mr. 
Boult,  and  will  no  doubt  form  the  subject  of  some  discussion, 
either  before  the  Architectund  Society  or  in  the  public  prints. 
It  has  been  suggested,  we  believe,  that  Mr.  Bardwell  should 
bring  his  model  to  Liveipool,  and  exhibit  it  at  a  meeting  of  the 
Architectural  Society.  Our  own  impresasion,  hacked  by  that  of 
professional  gentlemen  of  experience,  is,  thsit  there  may  be  some 
similarity  between  the  dedgus,  but  that  it  is  entirely  accident'd. 
The  matter  is  certainly  deserving  of  the  closest  inquiry,  an 
inquiry,  however^  in  which  some  attention  should  be  made  to  the 
l^menteii  ffict,  that  the  accused  is  not  here  to  defend  himself.  It 
is  somewhat  strange  that  Mr.  Bardwell  permitted  his  injuries^ 

*  A  depcriptioo,  wUh  engrmTinn  of  tbe  St,  Q«oc|p»'f  HaU«  will  be  found  In  ihA  Jfxinuil 
Ibr  IU%.  Vol  TL  p.  »S0  Hwj  cTeacriptive  fvirticuljui  In  oar  pnueat  Nnmbesr  we  luivo 
ftbnd^ea  froua  the  *  liwrpool  Albion,'  aii4  the  *  llrwptml  Mmuj,' 


for  Inmriea  he  had  if  his  statement  be  true,  to  lie  dormant  until 
alter  Mr.  Elmes*  death. 

As  a  mass  of  builiiing,  St.  George Vhall  is^  perhaps,  the  finest 
specimen  of  architecture  prtnluced  in  modem  times.  It  is  con- 
structed by  a  legitimate  application  of  the  principles  of  the 
Corinthian  order,  having  a  hue  dipteral  or  double  portico  of  eight 
c*dumns  in  frtmt  and  f<>ur  within,  at  the  south  end;  a  gi«md 
colonnade  on  the  east  side,  which  is  |jseudo-dipteral  or  with  the 
depth  of  two  colunmiations,  but  with  only  one  mnk  of  cohintns; 
auii  a  circular  portico  of  eight  columns  at  the  north  end.  These 
last  jvre  attached  to  piers;  and  the  west  front,  or  back,  as  sfjme 

ftersons  might  call  it,  is  columntu'  in  ehamcter;  these  columns, 
ike  tbe  semi -columns  or  ant^e  on  the  opposite  side,  being  scjuare. 
The  wiiitle  building  is  a  paraUelogi-am  more  than  300  feet  long, 
with  lateral  projections  on  each  side  of  the  central  portion,  which 
is  occupied  by  what  is  strictly  to  be  called  St.  George's-hall, 
while  the  north  and  south  ends  compriae  respectively  the  civil 


and  crowTi  courts.  But  before  we  take  our  readers  inside  we 
must  dwell  a  little  on  the  exterior.  The  portico  at  the  south  end 
rises  from  a  platform  or  base  of  sixteen  steps,  which  have  been 
double*!  in  depth,  by  reduction  in  number  to  one-half  at  the 
comers,  to  give  a  massive  appearance,  more  in  accordance  with 
the  great  size  of  the  columns,  than  the  more  convenient  steps  for 
ascent  in  the  centre  and  at  the  sides.  Tlie  jjediment  is  fiUeci  with 
an  elaltorate  cc>m position  of  figures  intended  to  represent  Great 
BriUiin  or  Brit;mnia,  attended  by  LiverTKj<Vl  and  the  River 
Mersey,  receiving  the  tribute  of  the  world ,  through  the  interveU' 
tion  ttf  (Jomnierce,  Science,  and  Art  This  groupe  was  designed 
by  Mr.  Cockerell 

Unfortunately^  Mr.  Elmes  did  not  leave  detaUed  drawings,  and 
it  is  lUfficult  to  underatand,  amongst  other  things,  how  he  would 
have  proposed  to  get  over  the  inequalities  of  the  site,  being  on 
the  slope  of  a  hilL  Frir  instance,  the  steps  of  the  south  portico 
terminate  on  a  teiTace,  at  a  oonaiderabie  height  above  the  street; 
and  a  temponiry,  for  we  hope  it  is  only  a  temporary  means  of 
access,  has  been  provideil  by  two  obscure  flights  of  narrow  steps, 
cut  to  the  right  and  letY,  out  of  the  substance  of  the  terrace  or 
lower  platform,  the  entrance  to  which  is  closed  by  elaborate 
bixmzed  iron  railing  and  gateway,  with  two  ptjlished  red  granite 
gut*:?po8ts  of  very  peculiar  shape.  The  east  colonna^le,  or  Tjortico, 
IS  i-aised  by  nine  or  ten  »t4>pfl  above  the  lower  platform,  which  is 
again  mined  by  a  similar  number  of  steps  abcjve  the  ba^e-court. 
This  plattVirni,  or  terra*:^,  extends  round  the  south-end  and  the 
eitst  side  of  the  central  portion  of  the  building,  and  Mr.  Cockerell 
has  placed  two  pedestals  nn  ejtch  side  of  the  south  portico,  on  tk 
line  with  the  columns  of  the  east  side,  **  to  complete  the  geame> 
tricjd  form  of  the  building,*'  and  he  has  surrounded  the  south 
end  by  a  ectmrnonplaee  balustrade,  of  the  shape  almost  univer- 
sidly  adopted.  One  of  the  angles  of  this  terrace  is  formed  by  a 
nntssive  red  granite  j>edestal,  but  untKdisihed,  and  on  which  the 
architji^'ct  has  suggested  a  piece  of  sculpture  may  be  placed.  The 
east  side  of  the  north  and  south  portioos  of  the  building  is  formed 
by  squall  columns,  closed  about  one-thirvi  of  their  height  up  by 
a  pfinelled  wall,  aflbrding  spaces  for  stjfitues  on  the  top  l)etween 
the  columns ;  and  square  blocks  on  the  &ice  to  be  carved  into 
artistic  decoration.  The  depth  of  the  portico  on  this  side  has 
been  partly  obtained  by  recessing  it  into  the  body  of  the  edifice. 
There  an?  three  doorways  in  it»  corresponding  with  three  en- 
trances into  the  great  hull,  and  communicating  by  means  of  the 
corridor,  which  extends  nearly  the  whole  length  of  the  building, 
to  the  Courts  of  Law.  There  is  no  ijediment  to  this  portico, 
which  would,  jjerhaps,  be  more  strictly  termed  a  colonnade,  but 
it  is  only  sunnoimted  by  the  arciiitrave  and  entablature  which 
eattend  n>und  the  structure.  Above  this  main  mass  tliere  iises  a 
small  attic  atoiy,  and  within  that  again  another  larger  attic  8tor)% 
if  we  ciin  be  ju8ti6ed  in  calling  both  these  portions  by  that  name. 

Tbe  exterior,  taken  as  a  whole,  is  Grecian  Anglioiaed — that  is, 
the  Grecian  type  is  to  some  extent  adapted  to  the  exigencies  of 
this  climate,  and  the  re<iuirementa  of  the  present  age.  In  the 
eastern  and  southei^  fronts  the  treatment  is  more  severely 
dasaical  than  in  the  uorihern  ami  western;  windows  are  almost 
entirely  excluded,  the  r^xims  on  that  side  (chieliy  used  as  ante* 
ro<iin«)  being  lighted  from  above;  the  only  exceptions  are  two 
four-light  windows  in  the  east  portico,  but  these  are  so  treated 
that  they  entirely  harmoiiiae  witli  the  prevailing  sentiment.  Wo 
are  aware  that  the  isnlateil  antis,  or  square  columns,  are  excep- 
tional with  rigid  classicalihts,  but  their  use  in  this  instance  seems 
justified  by  their  position  in  the  line  of  a  wall,  and  by  the  con- 
trast they  present  to  the  fluted  circular  columns  of  the  porticoes. 
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In  ibe  other  poria  windows  are  freely  introduced  whefrever  they 
are  requisite;  so  that  there  ia  an  agreeable  variety  in  the  compti- 
iition  of  the  whole,  no  two  views  of  the  buildiug  being  similar. 
Mr.  Hu^ns  baa  timiie  some  excellent  remarks  upon  the  in- 
creaaed  effect  that  thi^  edifice  will  gain  by  the  liberal  iutrodiiti- 
lion  of  sculpture :  his  suggestions  will  be  found  at  the  end  of  the 
preaent  paper. 

If  we  turn  to  precedent,  we  find  that  the  Greeks  represent-ed 
their  Public  Games  and  Incidenta  combinCii  with  ni:uiiwrs  aiid 
customs  which  were  famiiiar  to  the  whole  people;  the  myths  of 
all  their  deities  were  "  tamiliar  aa  household  words,**  and  require<l 
no  handbooks  for  their  explanation.  With  us  they  are  caviare  to 
to  the  multitude:  it  is  the  scholar  only  by  whom  they  are  really 
appreciated.  Is,  then,  the  pleasure  of  many  to  bend  to  a  few! 
And  IB  the  revival  of  the  arts  to  be  still  further  delayed  by  con- 
tinually disgusting  the  public  at  large  with  unpolite  reminders 
of  their  want  of  ciaasical  cultivation?  There  is  some  hope  that 
other  tastes  will  in  time  prevail,  and  that  when  the  piaster  casta 
in  the  north  vestibule  have  fulfilled  their  temjwrary  puryiose^ 
they  will  be  supplied  by  bassj  relievi^  in  which  English  people 
generally  can  feel  intereatal,  and  oomprehend  without  the  aid  of 
an  interpreter.  Mr.  C^ockei-elPs  taste  is  so  scholarly  and  cl!iasic*al 
that  he  is  apt  to  overlook  the  distance  that  separates  him  from  the 
general  public,  and,  perhaps,  rather  to  eon  tern  n  the  feeling 
that  would  cater  to  their  unclassi*:3il  culture.  But  he  does 
his  own  ability  great  injuutice  when  he  so  restricts  the 
circle  of  his  admirers^  and  also  deprives  many  of  that  refined 
enjoyment  he  la  so  well  qiialifie<l  to  give.  It  is  not  likely  that 
commercial  men  will  feel  eomplimented  by  the  frequent  intro- 
duction of  Mercury  and  his  emblems,  wlien  they  leani  that  he 
was  the  patron  of  thieves  aa  well  as  of  merchants,  which  seems 
to  imply  that  one  sort  of  men  is  just  as  good  aa  another.  The 
lictor's  rod,  when  shorn  of  its  authoritative  axe,  seems  likoly  to 
remind  the  profane  vulgar  of  a  chimney-sweeper* s  machine^  and 
to  excite  amusement  rather  than  respect.  And  even  cuitivate<i 
Engliahmen,  unless  oltra-acholars,  may  rebel  against  the  mono- 
gram "S.P.Q.L.,*'  inasmuch  as  the^  may  think  modem  Liverpo<il, 
tJlough  not  an  empire  city,  is  m  many  respects  superior  to 
ancient  llome;  and  that,  aa  the  British' empire  lives  in  active 
energy,  she  should  impress  her  distinctive  character  on  the 
monuments  she  bequeaths  to  history. 

Description  ofUie  Interior. 

On  entering  the  buiMing  through  the  principal  entrance  in  the 
eaat  portico,  and  turning  to  the  right  along  the  eastern  corridor, 
the  three  rooms  on  the  right  hand  are  for  witnesses,  and  adjoining 
them  on  the  north  is  a  retiring  room  for  the  jury;  then  the 
vestibule  of  the  north  entrance,  m  which  is  a  descent  of  several 
atepa,  giving  access  firom  three  doors  on  the  level  of  the  street, 
on  the  right  and  left  of  which  are  doak-rooms,  under  the  floor  of 
the  upper  vestibule.  This  veatibttle  is  in  the  shape  or  plan  called 
]|(Cne-shoe;  that  is,  it  consists  of  a  large  semicircle  witli  the  addi- 
tion of  a  small  parallelogram,  the  semicircle  being  outwards; 
round  the  interior  *if  the  semicircle  is  a  ffallery  on  the  level  of  the 
upper  floor  af  the  vestibule,  the  rest  o?  the  are^i  being  occupied 
by  the  steps  and  "  crush-room,"  The  vestibule  is  tinished  in  an 
extremely  simple  manner,  the  order  introduced  is  Doric,  freely 
treated,  the  wall  spaces  between  the  pilasteni  decorated  with  casta 
of  baasi-reUevi  after  the  Elgin  marbW.  From  this  Tsstibnle  are 
two  staircases  giving  access  to  the  small  eoncert-room,  which  is 
nmall  in  comparison  with  the  great  hall,  but  is  calculated  to 
accommodate  an  audience  of  1200  or  150(>  fiersons.  This  room  is 
over  the  vestibule  and  of  the  same  shape,  the  orchestra  being 
plaoed  on  the  straight  aide.  The  room  is  to  be  fitted  up  with 
ssftis  on  the  floor  and  in  boxes,  but  is  unfinishe<i 

Eetnming  to  the  principal  floor,  and  entering  the  western 
corridor,  the  first  room  on  the  right  hand,  after  leaving  the  north 
vestibule,  is  the  under-sheriflPs  room,  then  the  prothonotaiys 
uflice,  a  retiring-room  for  solicitors,  a  room  for  the  clerks  of  bar- 
riatera  and  solicitors,  a  retiring-room  for  the  jury,  the  court  of 
tJie  vice-chancellor  of  the  Duchy  of  Lancaster,  29  fL  6  in.  by  23  ft,, 
with  a  retiring-room;  a  robing-room  for  barristers;  the  library, 
41  ft  by  23  ft^,  a  second  robins-room  for  barristers;  the  flhei'ifl''a 
court,  29  ft.  6  in.  by  23  ft.,  with  retiring-room;  a  retiring-ro^^m 
for  the  jury,  the  crown -08100^  office  for  the  clerks  of  the  crown 
and  peace — a  room  for  arbitrations  bringing  us  to  the  south-west 
ajurle  of  the  building.  Then  proceeding  through  a  handsome 
staircase,  we  enter  the  south  vestibule,  having  access  through 
one  large  door  into  the  south  portico.    Paaaitig  through  the  ves- 


tibule we  enter  another  staircasej  in  which  is  the  munimeDt- 
room,  entere^l  through  a  retiring-room;  and  again  entering  the 
eastern  corridor,  we  find  three  witness* rooms,  ooireaponding 
with  those  at  the  north  end  of  the  same  corridor.  The  oentz^  of 
tlie  building  is  occupied  by  the  great  hall,  with  the  civil  oourt 
to  the  north,  and  the  crown  court  to  the  south,  each  court  being 
provided  with  the  usual  retiring-room  for  the  presiding  j^g«* 
The  courts  and  hall  are  of  course  enteretl  from  the  comdoi%  aa 
also  the  judges'  retiring-rooms.  If  now  we  return  to  the  slaircus 
in  the  south-east  comer,  and  ascend  to  the  upper  floor,  we  flnd 
the  retiring-room  for  the  grand  jury  at  the  top  of  the  staira,  and 
the  grand  jury-room  over  the  south  vestibule.  Passing  throvtgli 
this  room  we  come  to  the  staircase  in  the  south-west  angle,  out 
of  which  is  a  wru ting-room  for  witnesses  in  attendance  upon  the 
ffrand  jury,  and  then,  proceeding  along  the  western  corridor,  wt 
have  on  tue  left  hand  a  store-room,  the  high-sheriff's  room,  omn- 
mittee-room,  or  room  for  arbitrations,  the  office  for  the  clerk  cf 
prosecutions  at  sessions ;  and  at  the  north  end  of  this  corridor 
lour  retiring-rooms  in  connection  with  the  smaUer  ooncert-roaoii^ 
the  centre  portion  of  this  corridor  forming  the  western  gallery  of 
the  hall  In  the  basement  on  the  west  aide  of  the  building, 
beginning  at  the  south  end,  are  two  rooms  for  gaolers,  and  fow 
moms  for  the  housekeeiier.  Then  the  culinary  department, 
including  butler's  pantry,  Irn-der,  wine  cellar,  and  ext^naire 
aceommoclatiou  for  cooking,  furnished  with  two  large  hoists  to 
raise  the  dinner  to  the  westeni  corridor  for  conveyance  into  the 
hall.  At  the  north  end  of  the  basement  are  six  rooms  for  the 
keeper  of  the  court.  K^ear  each  end  of  the  basement  is  a  hydmut 
immmiiately  connected  with  the  main  from  the  reservoir. 

In  the  sub-bfisement  are  thirteen  cells  f  jr  prisoners  awaitiiig 
trial,  one  of  which  is  appr<»priated  to  the  gas-meter  of  the  great 
hall;  a  kitchen  for  the  turnkeys,  lumber-rooms,  and  cellars  fer 
fuel,  &c.  Without  the  building,  at  this  level,  is  a  carriage  porch, 
with  gates  at  each  end.  -  During  the  assizes  the  prisoners  for  trial 
ai'c  brought  in  the  van  each  morning  from  Klrkoale,  and  entering 
this  porch  at  the  south  end,  t!je  gates  are  secured  before  the  door 
of  the  van  is  unbarred  The  prisoners  are  then  disposed  in  their 
several  cells,  which  are  fitted  up  with  every  requisite,  including 
a  bell  to  which  a  signal-plate  is  attached.  Should  a  prisoner 
require  attention,  he  pulla  his  bell,  and  the  signal-plate  flies  o«t 
frf»m  the  wall,  and  enables  the  attendant  to  see  at  once  in  which 
oetl  he  is  required.  In  connection  with  the  dock,  in  the  courts  is 
a  staircase  communicating  with  the  basement  of  the  building,  by 
which  the  prisoners  are  Ted  in  as  their  cases  are  called  on;  and 
in  order  to  prevent  loss  of  time  by  having  to  fetch  each  prisonflr 
from  his  cell,  as  required,  there  is  a  waiting-room  attached  lo 
these  stairs,  where  those  immediately  in  suooesaion  to  the  one  in 
court  are  kept  in  readiness. 

The  whole  of  the  basement  and  sub-basement  to  the  eaat  of 
the  western  corridor,  with  the  exception  of  stairs  to  the  dodn 
and  the  waiting-rooms  for  prisoners,  is  appropriate*!  to  Dr.  BeuL 
whose  ventOatmg  and  warming  apparatus,  with  furnaces  aad 
steam-enffine,  occupy  a  great  part  of  the  basement^  where  theveui 
also  another  steam^ngine  to  blow  the  organ. 

The  HaU. 
Be  turning  to  the  east  entrance,  it  ia  to  be  r^retted  that  thL% 
the  principal  aponxwh  to  the  interior  of  an  ©difioe  of  eodl 
import^Bnce,  should  be  so  meagre  internally,  The  utter  absenoe 
of  any  vestibule  forms  a  marked  contrast  with  the  two  seoomlary 
entrances  at  the  north  and  south  ends,  which,  especially  the 
former,  are  as  spacious  and  imposing  internally,  as  the  siiddeii 
admission  into  the  east  corridor  from  the  central  entranoe  is  tfaie 
reverse.  Such  an  arrangement  necessarily  impresses  the  observer 
that  the  ground  is  too  confined  in  deptn  for  the  edifice  which  le 
placed  upon  it;  and  he  cannot  but  regret  that  the  area  in  iiQiA 
was  not  a  little  more  conti-acted,  as  Uie  abstraction  of  the  spaoe 
requisite  for  a  handsome  vestibide  would  scarcely  be  observable 
in  so  large  a  piece  of  ground,  besides  that  additional  oomfori 
would  have  been  given  by  the  vestibule  to  the  halL  From  the 
central  portico  admission  is  gained  by  three  doors  into  the 
corridor,  and  thence  by  thjiee  other  doors  m»-a-tfiM  into  the  hall, 
which  is  entered  upon  a  platform,  surrounding  the  interior  of 
the  magnificent  apartment,  at  a  level  of  18  mches  above  ita 
true  floor.  This  ditference  of  level  appears  to  be  made  for  the 
purposes  of  ventilation,  as  the  riser  of  the  platform  is  formtni  of 
cast-iron  diagonal  tracery.  The  length  of  the  hall  is  l«ii)  ft^^t, 
from  north  to  south,  including  the  recesses  at  each  end,  the 
widtii  74  feet,  exclusive  of  the  gallerieii  which  are  oonsi         *" 
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orer  the  east  and  west  corridors,  and  13  feet  in  depth,  nuiklng 
tlie  total  width  at  thia  level  1(K3  feet.  On  each  aide  of  the  hall 
are  aix  columns  of  polished  porphyry  from  Peterhead,  dividing 
the  leugth  into  tive  compartmetiis;  from  the  entabtaiure  on  these 
columns  springs  the  vaulted  ceiling,  which  is  in  one  span,  from 
column  to  cotama,  across  the  hall.  The  galleries  are  divided 
into  quati  boxes  by  masnive  piers  built  behind  each  column  to 
form  the  abutment  of  the  vaiilt,  wliieh  is  constructed  of  hollow 
bncks,  at  tbo  suggestion  of  Mr.  Rawliastm,  C.E.^  of  London. 
The  great  vault  is  intersected  on  each  aide  by  lat^M-al  archeH, 
^rin^njig  from  pUlar  to  pillar  across  the  fnmt  of  the  galleries, 
giving  more  loftiness  to  tne  design,,  and  concentrating  the  thrust 
of  the  arch  upon  the  columns  and  their  massive  abutments. 
Both  the  main  vault  and  la  tend  arches  are  semicircles  in  section. 

The  arched  ceiling,  84  feet  above  the  ground^  is  formed  of 
plaster  upon  the  brick  vaulting*  Above  the  crown  of  the  lateral 
arches  the  ceiling  of  the  main  vault  is  divided  into  three  great 
diviaiona  in  the  circumference  of  the  arch,  and  into  five  great 
divisions  in  its  length;  thus  forming  fifteen  primary  com))art- 
ments  in  the  whole  ceiling.  Each  of  these  is  again  subdivided 
acconiing  to  a  general  design,  which  consists  of  a  »m^'dl  sipmre 
panel,  containing  a  golden  star  in  each  angle  of  the  primai*y  divi- 
mona.  Between  these  four  small  panels  are  oblung  ornamented 
panels.  The  upper  horizontal  panel  is  filled  with  mouldings 
intersecting  diagonidly  ;  the  ground  of  the  lozenge  so  formed 
is  the  brick  vault,  the  perforations  of  the  hollow  Tjricks  reliev- 
ing the  heaviness  of  tk©  flat  surface.  The  lower  horizijutal 
panel  contains  mermaids  carrying  lyres  or  blowing  conch  shells, 
on  either  side  of  »  mask  or  the  head  of  a  trident.  The  two  ver- 
tical panels  cont^n  the  caduceuiior  a  lictor^s  rod,  both  terminated 
In  enriched  hnials.  The  centre  of  each  primary  compartment  is 
W^d  with  a  coat  of  arms  or  the  device  of  St.  Gteoi^  and  the 
Dragon :  in  the  central  compartment  are  the  royal  arms,  danked 
eaet  and  west  by  the  arms  of  the  county  ^f  Lancaster;  noi-th  and 
south  of  the  royal  arms  are  the  county  arms,  flanked  by  the  arms 
of  the  borough  of  Liverpool;  and  north  and  south  of  the  county 
arms  are  the  borough  arms,  flanked  by  Su  George  and  Dragon. 
The  mouldings  of  the  panels  are  enriched  in  various  wava*  chiefly 
with  the  guiUoche  and  esg-ond-dart.  The  eflect  of  tlie  ceiling 
above  the  crown  of  the  lateral  arches  is  extremely  pleasing^  that 
affect  being  greatly  augmented  by  the  judicious  yet  3|.»-mng  intro- 
duction of  cj>lour  (light  colxdt  blue)  as  the  gmund  of  the  panels 
and  gdding  and  colouring  in  the  arms  and  devices. 

At  the  intersections  of  the  lateral  arches  are  the  prows  of  vessels, 
on  the  antioue  model^  from  which  are  suspended  the  gas  pen- 
dants for  liguting  the  hall;  and  the  spandrela  of  these  arches  are 
filled  with  allegoricid  female  figures  of  colossal  size,  said  to 
represent  the  Virtues.  Below  tiiese  is  the  entablature  of  the 
ji^ilishe^l  porphyry  ct>lumns,  the  caps  of  which  are  of  plaster; 
painted  in  imitation  of  the  iK>rphyry;  the  curvilinear  frieze  of 
the  entablature  is  also  painted  porphyry,  which  seems  rather 
erroneous,  since  it  subjects  the  ()amter  to  an  unequal  competition 
with  nature,  or  throws  suspicion  n[>i>u  the  genuineness  of  the 
Aatural  production.  The  columns  stand  upon  a  da^lo  of  red  and 
blue  granite,  all  p:>hshed,  and  contiuutxl  round  the  hall,  the 
combination  of  colours  very  agreeable.  In  the  wall  at  the  back 
of  the  boxes,  on  the  west  side,  are  large  windows,  rising  nearly 
to  the  entiibbture;  above  the  entablature  the  semicircular  apace 
Included  within  the  arch  is  divided  into  compartments,  contain- 
ing in  the  centre  arch  the  arms  of  Liverpool,  modelled  in  plaster; 
In  the  arch  north  and  south  of  this  is  the  device  of  St  George 
and  the  Dragon;  and  north  and  south  of  these  the  county  arms, 
and  nnder  each  coat  of  arms  or  devdce  is  the  monogram  "S.P.Q.L," 
P'SenatUH  Populua  Que  Liveri>ooliensis'')  in  a  wreath  of  oak 
kavQS.  The  areheil  recesses  on  the  east  side  are  similar  except 
that  there  are  no  windows,  the  plaster  on  the  wall  being  divided 
into  horizontal  rustications. 

Between  the  piers  built  behind  the  columns  is  a  balustrade  in 
front  of  the  gallery,  which  is  constructed  of  9c[uiire  dies  of  green 
marble,  with  m<juldcd  baluatera  of  alabaster,  or  Derbyshire  spar, 
and  a  hand-rail  of  black  miirble.  Below  this  biltiatnyJe  the  wall 
apace  is  occupied,  in  three  compartments  on  t^nch  side,  by  hand- 
some brass  doors  of  elaborate  tleftign,  with  a  niche  on  either  side 
of  ea42h.  On  the  south  of  the  central  west  door  is  Xoble's  fine 
statue  of  Sir  Robert  PeeL  The  fi;^re  is  erect  in  the  attitude  of 
speech,  dressed  in  the  well-known  frock  coat,  relieve"!  by  the 
<&apery  of  a  cloak.  In  the  other  two  compJU'tmenU,  on  each 
side,  the  wall  space  is  divided  into  three  niches,  one  s^iuare  and 
two  semicircular;  the  backs  of  the  square  niches  are  formed  of 


green  marble.  In  the  southern  square  niche  on  the  west  side  is 
Gibson's  statue  of  Geoi^  Stephensoo^  who  is  represented  sitting, 
and  the  likeness  is  more  oorrect  than  m  Baily^s  statue  at  Euston- 
square.  These  statues  show  how  much  such  acceasorieB  will  add 
to  the  splendour  and  interest  of  the  hall. 

Every  available  spot  within  the  hall  has  been  painted  or  filled 
with  coloured  material.  Much  remains  yet  to  oe  done^  and  it 
will  be  difficult  to  form  an  opinion  of  the  general  effect  until  it  is 
more  nearly  completet!,  andf  the  scatfolding  and  other  working 
applianeeji  removed.  The  width  of  the  hall  is  about  75  feet  The 
five  windows  on  the  west  side  are  18  feet  high,  and  8  feet  6  inches 
in  width,  and  there  are  two  semicircular  windows  at  the  ends, 
aa  by  17  feet.  It  is  contemplated  to  fill  these  with  stained  glass, 
and  designs  wei'e  sefit  in  by  various  pm-ties.  The  first  prize  was 
awarded  to  Mr.  Miller,  of  London;  and  the  second  to  Messrs* 
Pilkington,  of  St.  Helens.  The  latter  gentlemen  applied  to  Mr, 
Frank  Howard  for  designs,  and  be  projXM*ed  to  fill  one  semicircle 
with  an  illustration  of  the  Law,  anii  the  otiier  virith  an  Elustration 
of  the  Arts;  the  window  facing  the  central  entrance  with  a  St. 
G^eorge  and  the  Dragon,  occupying  the  whole  spice;  Commearoe 
and  Industry  in  the  side  wmdows;  and  in  the  intermediate 
windows  an  ornamental  design,  admitting  medallions  of  Mr. 
Elmos,  the  architect,  Roeooe,  Canning,  Huskisson,  and  other 
distinguished  men  connected  with  the  town.  What  will  be  done 
is  not  yet  determined;  but  temporary  glazing  of  sufticiently 
hideous  character  has  been  adopted. 

At  each  end  of  the  Imll  is  a  semicircular-headed  recess,  square 
on  plan,  and  the  width  of  the  great  vault:  that  at  the  south  is 
finished  with  columns  of  porphyry,  similar  to  those  which  carry 
the  kteral  arches,  and  a  screen  of  smaller  columns  of  grey  granite, 
and  han«lsome  bra^  tracecy,  similar  to  the  doors;  this  screen 
divides  the  hall  from  the  crown  court.  The  recess  at  the  north 
end  was  to  have  been  finished  in  the  same  way,  but  as  no  place 
hatl  been  provided  for  the  organ,  it  is  here  erected,  and  the  two 
porphyry  colums  have  been  removed  to  the  ei  tenor  of  the  build- 
ing, iLud  are  erected  opposite  thie  railway  station — ^their  alleged 
puipose  being  to  carry  lamps. 

The  Floor. 

The  floor  is  composed  of  encaustic  tiles,  manufactured  by  Messrs. 
Minton,  Hollins,  and  Co.,  of  Stoke-upon -Trent,  and  is  the  largest 
pavement  of  the  kind  in  ewstence.  The  design  is  very  elaborate, 
out  has  been  very  successfully  carried  out,  although  it  presented 
great  difficulties  of  a  technical  character.  It  is  difficult  to  give  a 
correct  idea  of  the  design  by  a  comparison  with  any  other,  ancient 
or  modern;  and  although  there  are  many  fine  examples  of  tile 
paving  in  the  churches  and  palaces  on  the  continent,  imd  in  some 
of  our  own  cathedrals  and  oonventual  churches,  yet  they  cannot 
be  quoted  for  the  purpose  of  conveying  a  true  idea  of  the  pave- 
ment in  St.  George's  Hall,  whether  as  regards  its  great  size,  the 
arrangement  of  the  design,  or,  especially,  as  regards  its  colouring. 

The  antique  practice  of  tile  makingi  as  appears  from  the  existing 
remains  of  ancient  works,  confined  the  manufacturer  to  the  use  of 
few  colours  or  tints.  The  method  commonly  used  seems  to  have 
been  this: — A  piece  of  well-tempered  day  having  been  prepared 
of  a  proper  sii^e  (usually  about  6  inches  square,  and  1  inch  in 
thickness),  a  die,  having  some  ornament  in  relievo,  was  pressed 
upon  it;  the  indente^i  pattern  thus  produced  was  then  filled  in 
with  cUy  of  some  other  colour,  generally  white;  the  tile  was  then 
covered  with  a  meUllic  glaze,  which  imparted  to  the  ground 
(uaually  red)  a  deeper  and  richer  colour,  and  gave  the  white  orna- 
ment a  yellowish  hue.  These  tiles  were  often  arrtmged  in  sets 
of  4,  16,  or  more,  and  were  intersected  with  bands  of  plain  tilee, 
of  a  self-colour,  such  as  black,  red,  and  white,  and  frequently 
displayed  great  geometrical  skill  and  beauty  of  effect  Good 
examples  may  be  seen  in  the  churches  of  St.  Denis  and  St  Omsr, 
in  France,  and  specimens  from  the  abbeys  of  Juvaulx,  West- 
minster, and  other  buildings  in  England.  The  modern  process 
of  encaustic  tile  makmg,  as  adopted  by  Messrs.  Minton,  Hollius, 
ami  Co.,  enables  them  to  produce  not  only  a  far  greater  variety 
and  brilliancy  of  colour  in  the  general  effect  of  a  pavement,  but 
admits  of  several  colours  being  placed  upon  a  single  tile,  thus 
producing  the  soft  effect  of  fine  mosaic  work,  in  a  much  more 
durable  arni  le>is  expensive  juaterial. 

The  extreme  length  of  the  fltior  is  140  feet,  the  breaiith 
72  feet,  containing  upwards  of  30,tXX)  tiles.  The  general  form 
of  the  design  may  be  described  sj*  consisting  of  three  lai^* 
circles,  the  largest  being  in  the  centre,  and  two  smaller  ones,  ons 
on  either  aide  of  the  great  circle,  towards  the  end  of  the  halL 
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These  two  smaEer  circles  are  each  surrounded  by  four  stiB 
smaller,  the  form  being  tht-n  terminated  at  each  end  by  a  aemi- 
circle,  of  a  radius  eqiuu  Ui  that  of  the  great  circle  in  the  middle 
of  the  design. 

lu  the  centre  of  the  pavement  are  introduced  the  royal  arms, 
^  in  firofier  colours,  on  a  deep  blue  ground,  5  feet  in  diameter, 
siirroiiDded  by  a  wreath  of  laurel,  and  mounted  on  a  star  of  16 
points,  the  ai>acea  between  the  pointa  Ijeing  filled  up  with  rich 
oruament  and  the  ctuluceus  of  Mercury,  thui*  forming  an  elab<irate 
ceutre  piece,  of  15  feet  diameter.  This  is  euclosed  by  a  narrow 
boriler  of  stone,  and  then  foUuw  rich  hands  of  clasftical  ornament, 
and  a  frieze  of  **  ILfe-briiring  ornament,"  comjxised  of  tritona,  sea- 
uymnhs,  dolphins,  genii,  trideuta,  aud  other  attributes  of  Neptune, 
displaying  greiit  merit  in  de43ij!:n  and  aueeessful  exe<?ution.  Thia 
is  again  bordei-e«l  by  richly  ornamented  bands  to  the  outside  of 
the  great  circle,  making  a  iliameter  of  about  42  feet. 

lu  the  centre  of  the  two  smaller  cir^^lea  ai'e  the  anus  of  the  cor- 
jxjration  of  Liverpool,  also  in  proper  colours  on  a  blue  gi'ound, 
3  feet  in  diameter,  and  surroundeil  in  like  manner  to  the  great 
central  comj>artmeiit  by  consecutive  rings  and  bands  of  ornament. 

In  the  other  small  circles  are  iutrt>duced  the  Star  of  8t»  George, 
the  RoBe^  Thisth?,  and  Shamrock,  with  siiitahle  lK>nler8  which 
iutersect  at  the  jimt-tiou  of  the  cnxlea  with  each  other,  after  the 
liiaimer  of  the  Roman  guilloche,  or  chain  ornament,  thiis  bringing 
the  whole  toL^ether  into  one  gi'and  form. 

The  semicircltjs  at  the  eoils  ai'e  ti'ented  in  the  same  style  of 
ornamentation  as  the  great  central  circle,  jind  are  incoqx) rated, 
by  the  interlacing  Wnds,  with  the  central  forms  uf  the  design. 

The  reat  of  the  floor  ia  filled  in  with  a  rich  diajM^r  work,  divirled 
into  ;>anel3  of  varp«us  aiaen  by  diagonal  bands  of  plain  chocolate- 
coloured  tiles,  hfiving  an  ornamented  tile  at  each  Inteniection.  In 
each  of  the  kirgest  of  these  divisions  are  pUced  alternately  the 
Ro«e,  Thi«Ue,  and  Sliainn)ck.  The  iioor  to  the  extent  of  aUmt 
seven  feet  fr^m  the  walls  is  raised  about  18  inches  from  the 
centnil  f*art,  form  lug  a  sort  of  platform  or  pathway  all  round  the 
hall.  This  is  also  laid  with  tiles  of  a  similar  character  to  the 
other  parte  of  the  jiavement;  and  opposite  each  of  the  aide  doors 
is  a  circular  compartment  of  rich  colour,  having  in  the  centre  a 
dolphin  in  proper  colours  on  a  deep  blue  ground,  with  wave- 
8cr<jll  omanientt  &a  The  spaces  between  tnem  are  lilled  with 
dianer  work,  with  apnwpriate  borders.  The  s}>ao6  immediately 
unilcr  the  organ  gdlery  is  laid  with  a  beautiful  panel  of  alHUit 
20  feet  diameter,  having  in  the  centre  the  crest  of  H.RII,  the 
Prince  of  Wale?*,  witliin  a  laurel  wreath,  and  aun'ounded  by  ban<is 
of  richly  decorated  tilea. 

In  the  border  which  surrounds  the  diaper  work  on  the  platform, 
and  opposite  ejich  of  the  polished  granite  columns,  are  inserted 
inacnptious  and  mottos  in  Latin  and  English^  relative  to  those 
virtues,  sciences,  and  arts  typified  by  the  figures  in  the  spandrels 
of  the  arches  above — »the  lateral  arches  of  the  hfdl  At  each  end 
of  the  hall,  also,  inscriptions  are  iutri>ducied.  Those  near  the 
organ  relate  to  music ;  and  those  at  the  oposite  end,  leading  to 
the  entrance  to  the  court,  are  relative  to  justice  and  government. 

On  entering  the  hall  bv  the  south  entrance,  and  descending  the 
8tep«,  we  read  on  the  riglit  hand — 

'''A  Idng  tthAll  rale  m  rigliteoaaiBM,  lod  pffiMiaa  AtH  mlis  in  jndfismil*' 
And 

"Libertatii  hmot  et  Acoptm  jum  decori," 
Proceeding  ott wards,  opposite  the  figure  of  Prudeuce,  we  read — 

"  JifttUuin  Qimion  alteAt  *i  *it  I*njrteDUA." 
•*  I,  Wisdam,  dwdl  with  Prtideucie." 

Next  opposite  the  fig\ire  of  Fortitude  is  placed — 

♦'  Til  ue  cfedi  maU*  iod  c^intrft  ftodeotior  iti>.*' 
*'  tn  thrt  Lard  I  hare  rif^litediusneM  md  ttrength.** 

Then  underneath  the  figure  of  Science  we  have — 

' '  Ynlix  qui  pMtuit  rorum  oqjpicMcere  c&uua/' 
"  Tlu>  fiMT  of  Ui«  Lord  Ju  the  hegianihn  cif  kuowiedge.*' 

Nest  Gomen  Art,  beoeath  which  ia  inscribed — 

**  Ara  omram  invnitrU  uAturv  quo  suidulU  prolia  ** 
"  He  hfttb  giv*!'n  me  ttkiU  that  hf  caight  bo  Ikotunired.'* 

Then  Juatlce,  opposite  which  we  have — 

"  Bjr  ma  kiu^  paign  And  prtncM  docroe  jUtfUeo.** 

Next  Temperance,  when  we  have — 

And  we  are  admonished  to — 

"  Add  to  knovtodge  teiiiper»nc6/' 
Then  proceeding  round  towards  the  organ  gallery  we  read — 

'*  Vniac  Eim  with  fU-i^god  iiutjiaiiiisiita  jud  orgiuu*** 
And 

**  FnrtU  fiictA  moa»t  ounmun  ei  dtilci  letamen.*' 
The  mottoa  on  the  other  side  of  the  hall  being  the  same,  but  in 


reversed  order,  according  to  the  figures  above  them;  and  a*  eacli 
corner  of  the  floor  appears  the  motto  of  the  oorporation — 
"  Dem  nohij  ksc  otla  llBdl.^ 
It  is  sjud  that  the  cost  of  the  floor  is  2000?.,  but  the  predM 
amount  is  uncertain.  It  is,  however,  asserted  on  good  aathoritjf 
that  the  sum,  whatever  it  is,  is  considerably  bel«>w  the  cost  to  the 
nmnuiacturerft,  and  that  this  is  mainly  attributable  to  the  libera- 
lity of  Mr.  Minton,  who,  in  a  worthy  spirit,  on  undertaking  the 
work,  determined  to  spare  no  amount  of  labour  and  expense  to 
render  the  pavement  us  perfect  fiA  possible,  and  in  eveiy  respect 
worthy  of  the  noble  hall  of  wliich  it  forms  an  important  deoovir 
tion. 

The  Brass  Doors. 

At  the  three  entranoea  on  the  east  and  west  sides  of  the  hall 
are  six  pairs  of  massive  brass  do<^>i*s  and  frames  of  very  elaborate 
design.  They  are  fixed  to  marble  jambs,  and  have  a  rich  and 
imposing  effect.  Each  mir  of  doors,  including  the  frames,  mesr 
Bures  12  ft.  8  in.  high  by  6  ft.  4  in.  wide.  The  frnm^  are  veiT 
btdd,  of  a  reccing  outline,  with  a  rich  leafage  moulding,  which 
tenninat^s  against  the  marble  jambs;  in  the  hollow  or  recess  of 
the  frames  is  a  large  egg-and-<lart  ovolo,  running  aU  round.  The 
doors  are  himg  to  the  fitunes  with  strong  gun -metal  hinges  with 
steel  centres;  they  are  2 J  inches  thick,  but  not  of  solid  bnkss; 
they  have  a  hollow  core  with  a  covering  of  sheet  brass  of  a  thick- 
ness  of  81b,  to  the  superticial  foot.  The  core  is  composed  of 
1  J-inch  square  metal,  put  together  in  a  form  to  prevent  racking; 
e«ach  door  has  a  circular  panel  in  the  centre  brought  out  by  an 
enriched  bead  ami  other  mouldings,  with  a  receding  disc,  having 
a  head  of  Mercury  in  the  eenti-e.  The  foliated  panels  are  of  very 
rich  design,  ami  appear  to  run  through  the  tlisc,  starting  at  the 
Kise  with  two  dolphins,  the  tails  entwined,  supnorting  a  trident 
whieli  runs  up  the  whole  length  of  the  panel,  with  foliated  scr<ma 
intersecting  it  thrr*ughout,  and  in  which  is  a  small  Imud  with  the 
monoDrram  "S.PQ.L.**  The  doc»rs  are  panelled  ^ith  enriched 
mouldings  on  one  side,  and  studded  witn  rosettes  on  the  other 
or  outside;  also  panelled  with  a  plain  bold  moulding  to  receive 
plate  glass.  One  valve  of  the  door  is  &steiied  by  a  rack  boli 
shooting  top  and  bottom,  the  other  by  a  two-bolt  lock. 

Over  each  door  is  a  square  light,  constructed  in  the  same 
manner  as  the  doors,  but  the  foliage  is  different  In  the  centre 
is  the  liver,  the  crest  of  the  town  of  Liverp^xtl,  running  round 
wliieh  is  a  bold  wreath  of  ojik  leaves,  and  from  the  wreaths  on 
each  side  springs  a  bdd  scroll,  tenninated  with  the  honeysuckle. 
Each  pair  of  dooi's,  including  the  fi  anie,  weighs  43  cwt. 

The  screflu  at  the  south  end  of  the  haU,  and  dividing  it  from 
the  erown  court,  is  of  similar  design  and  constructiou.  It  is 
21  feet  long  and  12  feet  high,  and  weighs  74  cwt.  This  screen  has 
one  pair  of  folding  and  two  single  doors,  on  the  same  principle 
aa  those  at  the  sides  of  the  hall. 

The  total  cost  of  these  doors  is  about  6000?.  They  were  mads 
by  Mr.  Potter,  of  South  Moulton-street,  London,  from  the  design 
and  under  the  Bxip©rinteu<lence  of  Mr.  CockereU. 

There  is  a  smaller  screen  in  brass  to  he  fixed  under  the  oi^giaii 
gallery,  10  feet  wide  and  8  feet  high,  in  four  compartments  of  tlie 
same  construction. 

At  the  south  entrance  of  the  building  will  be  a  large  and 
massive  pair  of  bronze  doors,  31  feet  high  and  11  feet  wide:  they 
are  of  rich  design,  and  weigh  about  7  tons.  Each  leaf  weighs  in 
itself  alwut  2i  tons,  and  works  very  freely;  but  as  the  laboor  of 
opening  and  shutting  these  doors  frequently  would  be  very  greiU» 
there  will  be  a  wicket  in  one  of  them. 

These  are  the  largest  metal  doors  in  England. 

The  Gas  Pendants. 
These  splendid  decorations  are  in  brass  and  bronse,  and  mA 
weighs  about  a  ton.  Yet,  massive  as  they  are,  they  look  Udh^ 
graceful,  and  elegant— a  result  due  to  the  felicity  of  the  design, 
tlie  harmony  of  the  parts,  and  the  delicacy  of  the  work.  They 
are  Greciim  in  design;  not  purely  so,  but  the  spiiit  and  feelinff 
of  the  Greek  forms  have  been  preserved  with  no  little  tact  and 
skill.  Each  pendant  is  about  17  feet  in  height,  suspended  by  a 
cable-formeil  rotl,  with  elegant  bosses  at  intervals,  21)  feet  in  length, 
so  that  the  entire  work  is  37  feet  high^  w^ith  a  diameter  at  the 
widest  part  of  8  or  9  feet.  From  a  small  canopy  descend  two 
rows  of  cable-H,  wrought  in  brass.  The  outer  row  upholds  a  large 
corona,  and  the  upper  n^w  a  smtdler  corona  beneath,  from  whiSi 
again  depends  an  elegantly  sha]>eil  basket,  terminating  at  the 
bottom  in  a  ricldy  decorated  pendfuit,  and  knob,  or  globe.  On 
the  upper  rim  of  the  canopy  is  placed  alternately  a  five-pointed 
star  and  the  liver.    Each  point  of  the  star  emits  a  brilliant  jet 
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of  g^  Beneath  the  binift  and  etans  Im  &  border  formed  of  the 
AoanthuB  placed  alternately  with  rams'  heads;  aod  beneath  these 
mns  a  border  of  the  echintis.  To  the  inner  portion  of  the  latter 
are  attached  the  chaius  which  support  the  nng^  or  coronie  l>elow. 
The  larger  corona,  fixed  in  the  middle  of  the  pendant,  m  decorated 
by  the  prowa  of  ancient  galleys,  a-ich  armeil  with  a  projecting 
spike  issuing^  from  a  boar^H  mouthy  and  alternately  with  boldly 
carved  masks,  the  execution  of  which  is  very  good  Above  each 
prow  riaee  a  large  star,  five-pointed  like  those  on  the  canopy,  and 
also  emitting  a  jet  of  flame  from  each  poinL  On  the  lower  and 
amaller  corona  the  liver  re-appeans,  and  the  maak«  and  stars  are 

ain  introduced.    The  basket  (the  aides  of  which  are  perforated 

th  the  Greek  anthem  ion)  recedes  in  graceful  lines,  till  at  the 
,  iwest  part  it  narrows  into  a  stem  clasped  by  acanthuii  leaves, 
below  which  are  a  series  of  tasteful  moulding*,  ending  in  the  final 
rfobc.  There  are  ten  pendants,  and  each  l5»ajTi  140  lights.  The 
design  in  at  once  appropriate  and  novel.  It  does  not,  as  is  too 
often  the  cAse,  block  out  all  beyond-  but,  on  the  contniry,  will 
serve  to  heighten  the  effect  of  the  architectural  ornamentation 
with  which  it  will  be  placed  in  juxtaposition,  iuaamuch  as,  fnjm 
its  j>ecTiliar  character,  every  detail  may  be  seen  through  the 
interstices  of  the  pendant.  The  delicately  pale  bronsie  and  the 
rich  gilding  which  alternate  have  a  very  fine  edect.  The  rapidity 
of  the  production  of  these  pendants  is  very  remarkable;  three 
months  have  not  elapsed  since  the  order  for  these,  and  a  midtitude 
of  smaller  chandeliers,  brackets,  &c.,  was  given.  The  workman- 
ship of  the  pendants  is  admirably  finished,  and  reflecta  great 
credit  upon  the  mAoufacturers,  Messrs,  Mesaencer  and  Son,  of 
Birmingnam.  The  illuminatiug  effect  is  very  brmiant;  the  great 
height  at  which  the  lights  are  fixed  protecting  the  audience  £i>>m 
all  offensive  glare,  and  securing  that  agreeably  soft  light  which 
is  so  admireiL 

The    Organ. 

It  was  the  intention  of  Mr.  Elme^  to  produce  a  vista  from 
oonrt  to  court  through  the  hall,  the  entire  length  of  the  three 
ajjartments  being  nearly  300  feet.  It  is  much  to  be  regretted 
tnat  the  important  provision  in  a  music  hall,  of  the  organ  and 
orchestra,  was  overlooked,  as,  placed  as  they  now  are,  they  have 
necessarily  an  intrusive  appearaneet  and  seriously  interfere  with 
the  effect  of  the  hall  and  with  the  available  space. 

This  gigantic  Instrument  is  the  joint  production  of  Dr.  8.  S. 
Wesley  and  Mr.  H.  Willis.  The  case  has  been  constructed  from 
the  designs  of  Mr.  Cockerell,  Its  entire  cost  will  probably  be 
between  8'XIO/,  and  90<.MJ/.  The  choir  and  stdo  organ  is  not  yet 
complete<l;  but  it  is  expected  that  the  whole  instrument  will* be 
perfectly  finisheti  in  sLx  weeks  or  two  months.  In  conaeoiience  of 
the  delay  in  the  progress  of  the  building,  and  the  difficulty  of 
getting  all  the  works  completed  by  this  period,  the  voicing  of 
the  instrument  has  l^een  done  under  very  ereat  diMail vantages. 

The  instrument  conaistq  of  four  rowH  of  keys,  from  O  to  A,  i  «,, 
QQ  to  A  in  nltissinio,  63  notes;  and  two  octaves  and  half  of 
pedals,  from  C  to  F,  i,  e.,  CCC  to  F,  30  notes.  There  are  1U8 
iitops,  and  8000  pipes,  varying  in  length  from  32  feet  to  |-inch, 
ten  octaves  ajiart. 

The  bellows  of  this  great  instrument  are  worked  by  two  steam- 
engines,  which  furnish  an  aggregate  power  of  tea  horses,  and 
were  constructed  by  Messrs.  Fawcett  and  Preston.  The  largest 
pipe  has  an  area  equal  ti>  2  ft  S  in.  by  2  ft  5  in.,  whilst  the 
smallest  is  less  than  J-inch  in  diameter.  The  notes  are  ten 
octaves  apart 

The  grand  source  of  the  wind  is  from  two  immense  bellows, 
each  having  three  feeders,  placed  in  the  vaults  below  the  hall 
These  are  blown  by  a  steam-engine,  consisting  of  a  pair  of  oscil- 
lating cyliuders.  There  are,  beaideji,  twelve  other  bellows,  or 
reservoii's,  each  giving  its  own  appropriate  pressure  of  air  to  those 
4tops  or  pi|>es  which  it  8upplii*a. 

The  pneumatic  lever  is  applied  to  each  of  the  manuals  dis- 
tinctly,  and  also  distinctly  or  separately  to  the  manual  couplers. 
To  ^e  jie^ial  organ  there  is  a  double  set  of  pneumatic  levers; 
but  the  most  elaborate  use  of  this  power  is  fuund  in  its  applica- 
tion to  the  combination  of  stops.  Here  we  have  it  exhibited  in 
a  compound  form  to  each  organ  individually,  and  to  the  whole 
c*>llectively,  where,  by  one  operation,  the  phiyer  is  enabled  to 
pro<luoe  a  combination  of  sUips  upon  the  entire  iuiitrnment  at 
once.  This  movement  apfjeani  in  a  series  of  six  handnoine  gilt 
knobs,  placed  immediately  under  each  set  of  manuals,  at  ab<iut 
twc»  k'*ys'  distano©  from  each  other,  occupying  a  central  position, 
and  always  within  reach  of  one  or  other  of  the  performer's 
timmbt*     The  pneumatic  lever  ii  also  applied  to  the  opening 


and  shutting  of  the  sweU  louvres  and  some  other  important  pur* 
poses.  The  very  extensive  use  Mr.  Willis  has  made  of  this 
extraordinary  power  seems  to  have  rendered  any  deviation  &^m 
the  ordinary  valves,  in  immediate  conneetion  with  the  pipes, 
unnecessary,  excepting  in  the  pedal  organ,  where  the  large  pi  pea 
have  a  very  peculiar  valve  for  their  supply,  which  is  quiet,  sound, 
and  free  from  the  resistanc»  resulting  from  the  compressed  air, 

Cr^wrn  Court 
To  the  south  of  the  great  hall  is  the  crown  court,  which  is 
rectangular  on  plan,  50  feet  by  47  feet,  with  a  recess  or  niche, 
with  semicircular  heail,  of  32  ft  6  in*  by  6  feet,  in  which  the 
bench  sits.  The  general  arrangement  of  this  court  resembles  the 
hall,  inasmuch  as  there  is  one  main  vault,  suppoi-tdi  by  thi*ee 
laterrd  arches,  which  spring  from  four  columns  of  polished 
porphjTy.  Between  the  cap  of  the  columns  and  the  spring  of 
the  arch  an  entablature  is  interposed,  which  is  returned  on  the 
sides  of  each  column,  and  is  8upj>orted  at  the  wall  end  by  pilasters, 
also  of  polished  porphyry.  The  ceiling  is  pnjifilletl.  The  U^ht 
is  atlraitted  thmmgh  the  centre  of  the  prineirnal  vault  by  curv^ili- 
near  windows,  the  glazing  of  whii^'h  is  only  temporarj\  The 
ceiling  is  painted  stone  colour,  with  the  mouldings  relieved  in 
white,  ana  has  a  very  agre<!able  effect  The  tittings  are  of  oak, 
and  the  walls  to  a  consitlenible  height  are  painted  in  imitation  of 
otik-beaded  match  boartling.  The  court  is  divided  from  the  hall 
by  the  columns  and  screen  before  describetl. 

NiH  PriuM  Court, 
At  the  north  end  of  the  hall  is  the  civil  coui't,  which  IB  iliO 
rectangular,  50  ieet  by  4t5  ft  6  in.,  with  a  niche  for  the  bench 
32  ft  6  in.  by  5  ft  6  in.  The  arrangement  of  this  court  is  different 
from  the  other,  and  it  appears  to  be  somewhat  larger,  though 
actually  of  rather  smaller  dimensions,  The  basilica  type  is 
adheretl  tc»,  but  the  lateral  columns  of  polishe»;l  porphyry  ai*e 
nearer  to  the  walls,  and  the  entablature  is  continuous  in  the 
length  of  the  court,  there  being  no  latenil  arches.  From  the  cor- 
nice rises  the  vault  over  the  centre  of  the  court,  which  is  sieroi* 
circular  In  section,  with  the  upper  segment  of  the  semicircle 
retrenched;  on  the  chord-line  are  flat  windows  for  the  a/lmissiL»n  of 
light,  the  ghtzing  of  which  is  also  tempoi-ary.  The  ceiling  of  the 
side  comjj^irtment,  or  aisles  between  the  columns  and  the  walls,  is 
flat,  hut  co!f*?red.  The  niche  for  the  bench  resembltrs  that  in  the 
crown  cuurt  in  being  st^nare  on  plan  and  tinislied  with  a  semi- 
arch;  but  the  columns,  in  b«ith  of  grey  granite,  are  differently 
disposed.  These  fittings  are  likewise  of  oak,  but  the  ceiling  unA 
walls  are  not  yet  pointed. 

The  day  which  witnessed  the  close  of  the  musical  entertain- 
ments was  distinguished  hy  the  opening  of  the  campaign  of 
science  under  the  auspicej^  of  the  British  Aast^ciation,  who  do 
Liverpool  tlie  honour  of  htdding  their  twenty-fourth  auntuil 
meeting  there.  This  naturally  carries  us  liack  in  imagination  to 
al>out  the  same  time  in  the  year  1637,  when  this  learned  body 
there  held  one  of  their  important  and  eventful  meetings,  and  at 
which  Dr.  Lardner  read  his  memorable  and  ill-fated  paper  on 
ste^un  navigation.  On  tliat  occasion  the  Earl  of  Burleigii  occu- 
pied the  chitir. 


Sir — ^The  just  celebrity  of  St.  George's  HaU,  aa  an  intellectual 
application  of  Greek  architecture  to  a  modem  purpose,  and^  in 
must  respects,  one  of  the  noblest  buildings  in  the  empire,  must 
invesit  with  more  than  ordinary  interest  for  the  people  of  Liver- 
pool the  masonic  and  other  mechanical  operations  now  going  on 
around  it.  All  will  be  anxious  that  the  accessories  and  finish- 
ings of  the  exterior  be  in  every  respect  worthy  of,  and  suitable 
t<>,  the  main  structure,  between  which  and  its  external  apj>end- 
ages  a  perfect  harmony  should  reign;  a  harmony  arising  out  of 
unity  of  conception,  congniity  and  relation  of  the  part^?,  each 
(whether  architectural  or  sculptural)  rendered  completely  sub- 
«ervient  and  activtJy  beneficial  to  the  effect  of  the  piiucipal 
subject,  namely,  the  building. 

T»»  any  one,  however,  acquainted  with  the  commonest  princi- 
ples of  artj  the  operations  alluded  to  must^  for  a  considerable 
time  past,  have  worn  a  very  suspicions  aspect,  and  must  have  :it 
length  furnished  ground  for  something  more  than  fear  that  the 
resulting  forms  will  not  only  fail  in  embellishing  the  building  but 
be  seriously  detriment-il  to  its  character  and  beauty. 

Fur  what  else,  in  the  first  place,  can  be  said'of  the  granite 
columns  just  raised  in  Lime-street?  What  purpose  but  that  of 
deatioying  all  unity  can  be  answered  by  vertical  objects  so  placed 
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that,  from  ©rery  good  point  of  view,  tlier  maflt  mi  tip  the  prin- 
cipid  fii^ade  into  two  or  three  sections?  Had  the  bmldiug  been  a 
Gothic  one,  with  pinnacled  buttreaaea  and  a  pretlomitiance  of 
perpendicular  lines,  the  case  would  have  been  differenti  bnt  the 
chai'acteristic  charm  of  St.  George's  Hall  is  the  binding  up  of  ita 
varied  parta — ita  open  courta  and  solid  walls — into  oue  narmo- 
nioua  ma^^a,  by  the  all-embracing  and  all-uniting  horizont?d  linea, 
— and  thia  ij*  aenoiijily  affected,  if  not  utterly  destn lyed,  by  these 
intei-fering  and  intersecting  objects.  What  may  be  the  actual 
iutentinn  of  the.se  columns  it  m  unnecessary  to  inquire,  for  no 
form  or  finish  they  can  now  aaaume  can  either  give  them  a  right 
meaning  and  juatification,  or  render  them  innoxious. 

But  thia  i»  not  alL  Tluin  the  edifice  in  questioE  there  ia 
l^rhapfl  no  building,  except  the  Greek  temple  itself,  tJvat  in  more 
dependant  on  its  columns  and  pilasters  for  ita  ueathetic  qualitiea; 
indeed^  the  exterior  may  be  said  to  be  made  up  of  columna,  and 
ita  most  striking  beauty  to  consist  of  the  gmcea  of  periatylar 
perspective.  For  the  embellishment  of  ita  fore-ground,  therefore, 
no  form,  used  on  auch  a  acale,  could  possibly  ue  worse  adaptecl 
than  the  Corinthian  cohmin,  as  in  the  nuture  of  thin^,  it  could 
not  fail  to  dwaif  the  corresponding  features  in  the  building,  and 
weaken  the  effect  of  c<:>lumnar  grandeur  throughout. 

But  beaidea  the  form  and  luftinesa  of  theae  pillars,  their  polish 
and  superior  richness  of  material  and  warmth  of  colour^  must  be 
not  a  little  injurious;  for  such  qualities  will  inevitably  detract 
from  the  delicacy  and  beauty  of  tlic  facades,  and  thus  impn-erish 
what  they  were  designed  to  enrich,  and  diminish  resulta  they 
ought  to  heighten. 

It  will  perhaps  be  answered,  that  erectioBS  similarly  propor- 
tioned in  the  shai>e  of  ob**Uak^*  wf*re  placed  in  front  of  Egyptian 
temples,  where,  it  is  allowed,  all  is  harmony  and  eonaiatency* 
Tliis  is  true.  But  the  Egyntijui  obelisk,  though  somewliat 
similar  in  proportion,  was  oi  a  very  ditferent  nature  to  the 
Greek  culumu;  and  m  far  from  dividing  or  otherwise  injuring 
the  mighty  maaa  of  the  temple  propylaeum,  must,  on  the  contrary, 
by  ita  slender,  needle-like  shape,  have  greatly  enhanced  the 
qualiti^  which  it  (the  temple  front)  was  deaigned  and  intended 
to  embody. 

While  the  Lime-street  columns,  by  their  abacus  and  capital, 
declare  theii'  fragmentary  and  imperfect  nature  in  themselves, 
and  bear  unmiatiUceahle  reference  t*)  an  horizontal  beam  or  lintel 
■with  which  they  should  be  weighted*  the  Egyi)tiaii  obelisk  ia  a 
pillar  per  *e,  based  on  an  entirely  different  type,  and  suggesting 
like  a  plant,  ideas  of  gi\iwth  auJ  aapii'ation.  And,  aa  if  to  make 
this  idea  more  diatinct,  and  preveut  the  poBsibility  of  ita  being 
mistaken  fur  a  ceiling  or  lintfl-l»earer,  ita  designer  p«^*intKl  the 
top  into  a  square  pyramid.  The  sight  of  an  Egj'ptian  obelisk  or 
Turkiah  minaret  might  make  ua  blnah  for  our  monumental 
oolumna. 

And  this  ia  not  the  only  feature  of  the  acceaaoriea  of  SL  George's 
Hall  that  ia  injurious  in  its  tendency.  The  entire  aurrounding 
balustrade  is  an  appendage  that  no  architect  can  look  up4jn 
without  diatruat,  tlie  wduatera  being  of  far  too  elegant  a  form — 
too  flowing  and  sensuous  in  line,  and  the  whole  balustrade  too 
minute  and  complex  in  division^  for  harmony  witli  the  lineal 
severity  and  simplicity  of  the  edifice,  the  extreme  angularity  of 
which  it  must  render  more  apparent  by  its  introduction  near  the 
eye,  and  on  a  level  with  the  oaaement,  where,  above  ail,  should 
be  preserved  an  unbroken  maaaiveneaa  and  simplicity. 

Would  not  tlio  expense  that  ia  thus  worse  than  thrown  away 
have  procured  the  much-needed  embeliiahmenta  for  the  buOding 
itaelf?  Would  it  not  have  crouTied  the  front  and  princiiml 
portico  with  statues  (one  over  each  of  the  columns),  or  aur- 
mounted  the  podestala  &i  the  extremities  of  ita  aunimit  by  figure 
groupal  Whether  or  not,  such  enibcllishmenta  of  that  portico  ia 
reatusite,  if  only  to  balance  the  pediment  sculpture  at  the  aouth 
flma,  and  give  it  ita  due  decoration  aa  the  grand  eutrdiice,  a 
distinction  to  which  ita  superior  breadth  and  columnar  dignity, 
aa  well  as  ita  central  position,  unmistakeably  points. 

I  hinted  above  at  the  impropriety  of  using  the  oJumnar  form 
for  any  purpose  but  that  ot  supporting  an  entablature,  I  did  ao 
under  the  impreaaion  tliat  it  ia  not  too  late  to  fear  a  Liverpool 
reproduction  of  the  Trajan  pillar,  that  conjunction  of  architecture 
and  aculpture  by  which  conunon-aenae  has  been  ao  often  insulted 
'^-^ui  arrangement  of  art-^ieiuents  which  degrades  the  columns  to 
the  rank  of  its  own  pedestal,  and  wherein,  the  principle  of  aub- 
onlination  being  loat  sight  of,  it  can  serve  no  other  purp>8e  than 
that  of  eclijjsLDg  the  statue  by  ita  richneaa  of  capiud,  if  it  does 
not,  by  ita  aeriaT  position,  throw  it  out  of  sight  alt4jgether*    Let 


US  trust,  however,  that  in  this,  as  weU  aa  in  some  other  particmlaii^ 
we  shall  not  see  repeated  in  onr  St  George'a-place  the  abaurdi- 

tiea  of  Tnifjdgar-equare. 

In  penniug  theae  remarks  I  have  but  slight  hope  of  tlfir 
effecting  in  any  degree  the  remedy  of  the  oomplained-of  evii^; 
and  my  apology  for  thia  intrusion  on  your  space  muat  chiefly  be 
the  fact  tnat  me  credii  of  the  architectural  profeasion  demands 
that  some  anch  protest  be  recoided- 

Bakuvl  MvQQnrs, 

Liverpool,  Augwt  SI,  1854 

Sir — ^At  the  conclusion  of  my  former  letter  on  this  subject  I 
suggjeated  the  embellishment,  by  statues,  of  the  ffreat  centnJ 
portico  as  a  means  of  producing  a  right  balance  and  conai^teitef 
m  the  building,  but  did  not  urge,  or  with  sufficient  emphaaia 
urge,  ita  abstract  claim  a«  a  condition  of  completeness.  To  do 
this  I  muat  again  trespass  briefly  on  your  space. 

The  species  of  embellishment  in  question,  the  grandest  coii* 
ceivable  one  of  architecture,  would  ^  I  unhesitatingly  main  tain, 
have  been  due  to  the  building,  though  not  a  particle  of  scnlpture 
had  been  inserted  in  the  sou^  pediment  It  ia  an  addition  im- 
peratively demanded  by  its  rant  and  style,  lacking  which  the 
whole  muat  fail  of  ita  legitimate  and  rightful  effect,  and  fall  short 
in  general  power  over  the  mind  of  far  inferior  edifices,  wherein 
the  conception  hajs  been  fully  developed  by  phonetic  sculpture; 
for  the  absence  of  which  no  array  of  elegant  o&luatrde,  or  ehLbo- 
rate  palliaading,  or  granite  lamp-posta,  will  atone.  Statues  OTcr 
the  broad  colonnade  of  the  centi^l  portico,  disposed  aa  ihcycild  ha 
found  beat,  and  varied  and  relieved  by  groups  at  the  extremities^ 
while  they  would  find  an  excellent  background  in  the  aatvKr 
wall  of  the  receding  crown  of  the  building  or  attic,  which  w  i 
receive  much-needed  relief  from  them  in  return,  would  give  iil^j 
and  aoul  to  the  centre,  and  through  it  to  the  entire  body  of  the 
atructui'e.  For  such  eml>eOi8hment  would  not  be  merely  the 
addition  of  beautiful  accesaoriea,  but  when  treated  in  the  true 
spirit  of  the  architecture  out  of  which  it  should  appear  to  have 
grown  aa  a  thing  of  like  esaenee,  and  each  figure  aeem  the  ffeniua 
of  the  architectiu^  mass  beneath  it,  it  would  be  a  tran^aaion 
of  life  and  beauty  through  the  whole,  awaking  it  as  it  were, 
to  a  new  existence,  and  raising  it  to  a  higher  and  purer  region  of 
art. 

It  was  for  such  adornment  and  vivificatioti  of  architecture 
that  statuary  and  figure  sculpture  had  birth  in  ancient  art  In 
Greece,  whence  the  elemental  origin  of  St  Oeorge^s  Hall,  aa  weU 
as  in  metlittval  Europe,  architecture  and  scmpture  grew  up 
together,  and  like  hjdy  ami  spirit,  could  not  without  death  ti 
the  former,  be  separated;  and  in  Egypt  sculpture  seems  to  have 
had  no  separate  existence.  It  wna  exclusively  the  hanilmaid  of 
temple  and  palace  architecture,  t.  e*,  of  high  architecture,  ia 
which,  in  all  great  periods  of  art,  want  of  figure  sculpture  has 
been  looked  upon  as  want  of  full  being  or  entity: 

I  am  not  of  the  opinion  recently  expreasaed  by  a  popular  writer 
on  the  aul>ject,  that  sculpture  ia  the  entire  essence  of  architecture, 
Tlie  latter  I  hold  tf j  be  a  great  art  in  the  poeaeasion  of  proportion 
and  form,  and  I  believe  that  a  fabric  of  exquisite  beauty  might 
be  produced  without  any  contributioD  from  the  high  clziaa  of 
aculpture  in  question.  But  in  great  monumental  works  of  the 
lunk  claimed  for  St.  George's  Hail,  a  certain  amount  of  atatuary 
and  other  aculpture  is  an  essential  element,  without  which  it 
cannot  have  fuli  existence,  but  must  remain  so  far  immature  and 
undevelo|>ed. 

Architectuiul  skill  has  been  directed  to  the  bringing  of  the 
aurrounding  neighbourhood  into  keeping  with  so  noble  a  centre, 
and  giving  the  latter,  by  the  erection  or  other  handsome  build- 
ings m  ita  vicinity,  a  few  congenial  and  worthy  associates.     Thia 


ia  a  very  laudable  and 


well-conceived  object,  and  the  p] 
?dit  on  the  young  ardiitect  of  "t 


Jan  laid 


rjaed  St.  George*8'place.'*  But  tlie  "improvement"  ftw  wnkdl 
contend  has  a  prior  and  loftier  claim,  for  there  must  be  mofv 
propriety  in  first  hy  suitable  sculptural  adornment  hiding  the 
nakedness  of  the  buildiog  itself,  and  giving  it  the  full  garmenl  of 
ita  beauty. 

Nor  need  the  expense  of  all  thia  be  any  bar  to  ita  accomplish* 
ment  For  the  coat  of  architectural  fi^irea  is,  or  may  be  ren- 
dered, very  alight  in  compariaon  with  that  of  independent 
attitudeniamg  atatuea,  by  the  broatl  and  simple  mcHie  of  treats 
ment  and  absence  of  finish  which  the  spirit  of  the  ax^chitectture 
and  their  distance  from  the  eye  would  dictate;  and  the  aid  of  the 


;  |iW)lhliionil  aeulptar  would  anly  be  ndoeaaary  in  tbe 
preparatioii  of  minature  cky  models,  from  wMch  all  the  grandeur 
of  form  and  gi'eatness  of  atjle  that  ooold  be  put  iuto  theni^  all 
the  qualitiea  appreciable  at  the  height  from  which  tbev  would  be 
seen,  could  be  trauslated  by  Buperior  stoae  or  marble  maaous 
into  the  aolid  material 

I  neeii  not  eularge  upon  the  hamanifiing  and  elevatiug  in- 
fluence ujK>n  the  general  mind  that  such  a  work  is  calculated  to 
exert  when  thus  complete,  rejoicing  in  the  potency  of  symmetri- 
cal grace  aud  the  beauty  reaulting  from  the  full  union  of  archi- 
tecture auil  acnlpture.  Let  the  latter  be  rightly  conceived  and 
treated,^ — let  it  be  employed  to  embody,  not  Greek  or  Boman 
legendia,  aa  it  has  too  often  been^  but  ideas  and  inuiges  drawn 
from  our  own  history  and  jx^etry,  and  with  which  the  English 
WkI  Christian  mind  haa  sympathy,  and  the  whole  would  stand 
forth  in  its  architectural  chasteneas  and  artistic  aignifieanoe, 
a  power  for  good,  for  discipline  and  refinement  of  humanity 
which  few  now  dream  of,  but  which  it  ia  the  mission  of  ojrt 
to  accomplish,  and  Miing  which^  it  ia  but  a  cofltly  and  culpable 
luxury. 

The  subject  out  of  which  this  baa  arisen  I  brought  a  fortnight 
a^  before  the  public  with  extreme  reluctance,  and  not  till  the 
cummon  sense  of  the  people,  as  well  an  the  art  of  the  architect, 
was  iuBulted  by  forms  whidi,  should  they  remain,  wOl  remain 
&»  laughing  stockiSi  and  to  which  a  couple  of  decapitated  statues, 
or  the  two  detacbeii  legs*  of  a  coloaaua,  re,'ired  on  the  same  spot, 
would  flcarcely  be  a  parallel  in  absurdity. 

Samuel  Hugoins. 

Liwrpool,  SepL  1,  1664, 
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THE  OOlklBUSTIOK  OF  COAL  AND  THE  STRUCTUKE 

OF    FURNACES* 

Thkoet  and  practice  are  commonly  fiir  apart,  and  various 
branches  of  science  are  seldom  successfully  applied  by  the  same 
individual.  The  theory  of  combustion  has  been  studied  by  some 
v&pr  eminent  philosophers,  and  is  laid  down  in  every  teirtrbook, 
and  jet  it  certiinly  enters  but  very  little  into  the  miiida  of  thoae 
who  fashion  furnaces  for  oonaumingfuel,  or  of  those  who  have 
the  feeding  of  them.  Mr.  Charles  Wye  Williams,  whose  former 
labours  were  reviewed  fourteen  years  ago  in  this  Journal^  claims 
merit  of  having  first  made  the  theory  harmonise  with  the 
tice,  or  in  the  wonis  of  Sir  Bobert  Kane,  ha^-i  been  *Hhe  fii-st  to 
this  subject  in  its  important  and  just  aapectJ'  Beyond 
Mr  Williams  ekims  little,  though  he  has  certainly  b^n 
among  the  moat  zealous  advocates  of  improve  meat;  and  this  is 
ahown  even  t<j  the  pre^nt  time  by  the  issue  of  an  improved 
edition  of  his  hook,  or  rather  of  a  new  bf>f>k.  Although  the 
author  of  some  inip>rtant  inventions,  Mr.  Wdliama  ia  at  present 
a  disinterested  advocate,  as  hia  patent  of  1839  has  expired.  He 
has  the  enthnaiaam  of  an  author  and  an  inventor,  which  ia 
stronger  in  its  influence  than  peeuniai^y  intei'est;  and  he  haa, 
beaidea,  the  pi-estige  of  hia  high  character  and  great  succeaa  in 
the  nndertaklng  which  he  has  conducted. 

It  waa  aa  one  of  the  managers  of  the  great  company  for  Irish 
steam  navigation,  that  Mr.  Williams  was  led  to  consider  the 
operation  of  the  marine  engine,  and  he  haa  caused  mtmy  im- 
portant experiments  to  be  performed^  besides  pulilishing  the 
reaultfl  of  his  own  obiervations.  It  was  aa  early  as  1823^  that  Mr. 
WilUaraa  first  gave  his  attention  i^  the  aubject.  Miirine  engines 
have  naturally  engaged  him  to  a  greater  exteut,  but  he  has 
applie<l  the  same  priiiciplea  to  the  land  engine  and  the  locomo* 
tive.  Taking  up  peculiar  and  practical  points,  of  importance  to 
the  engineer,  we  think  it  desirable  that  Mr.  Williams's  views 
should  come  under  conaideration  on  the  fitting  occasion  of  their 
promulgation  in  a  more  comprehennive  forui. 

The  work  as  now  arranged  reaolvea  itself  chiefly  under  two 
parte — ^firat,  aato  the  theory,  and  second,  as  to  the  practice;  and 
under  each  the  various  diviaiona  are  Hyatematically  considered  in 
separate  chapters,  with  appr«:>priate  illuatnktiona.  In  a  aubject 
80  oomprehenaive,  and  which  is  Uj  a  great  ext«?nt  eoiitroveraial, 
it  ia  dime  lilt  to  go  over  the  whole  ground  tiiken  up  by  the  author, 
and  we  must,  therefore,  limit  oui-selvea  to  a  more  general 
notice  of  his  opinions,  anti  to  a  particular  portion  of  the  work. 

James  Watt|  whose  attaiumenta  in  science  were  as  exteoaive 

Tbt  Oamboifi&oii  of  CoaI  md  tbe  Fnsveation  uf  Sinnke  dhmnic&Ur  ftod  nnctidillr 
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aa  the  ran|^  of  hia  inventive  genius,  did  not  allow  the  subject  of 
combustion  to  eacape  him,  and  indeed  it  formed  the  ground  of 
one  of  his  patents.  The  state  of  chemical  science  was,  however, 
in  the  last  century  ao  little  advanced,  and  particularly  with 
regard  to  the  gaseous  elements,  that  Watt  was  able  to  do  but 
little.  He  recognised  the  error,  rather  tlwui  the  cauae  or  the 
remedy;  nor  is  this  aurpriaing  when  we  remember  that  he  himself 
was  one  of  the  discoverers  of  the  composition  of  water — a  great 
stage  in  the  progress  of  chemical  science,  and  priority  in  which  he 
contested  with  several  brother  philosophers.  The  gases  occupied 
much  of  his  attention,  as  the  establishment  at  Bristol  proves, 
and  though  he  sought  there  a  special  application,  it  was  depen- 
dent on  the  study  of  their  general  properties. 

Many  other  practical  men  have  given  their  attention  to  the 
same  question,  and  many  are  the  mechanical  improvements 
which  have  been  suggested  and  put  in  operation;  but  it  ia  never- 
theless true  that  our  mechaniciil  engineers  have  neglected  the 
chemical  relatiuna  of  combustion,  although  it  comes  easentially 
withiu  the  domain  of  chemistry.  Mr.  Williama,  M.  Peclet,  and 
othera  who  have  made  a  special  study  of  these  phenomena, 
necessarily  claim  a  greater  share  of  our  attention.  It  is  on  the 
conviction  of  the  neglect  of  practical  men,  that  Mr.  Williama 
begins  with  the  elements,  and  conaidera  the  volumes  and  weight 
of  the  several  combinatioua;  and  it  is  necessary  to  do  this, 
because  the  ordiJiary  perusal  of  a  chemical  work  does  not  make 
a  deep  impression,  nor  convey  the  exact  idea.  One  chief  object 
is  to  point  out  t]ie  c|uanti^  of  atmospheric  air  requisite  for 
combination  with  the  several  gaseous  compounds.  Tlie  combina- 
tions of  carbon  are  of  the  more  importance,  beoiuae  the  combina* 
tion  calletl  cai*bonic  oxide  is  one  very  reacldy  produced^  and  is 
very  little  attended  to;  whereaa  it  ia  requisite  thia  oxide  should 
not  be  protiuced  during  combustion,  nor  any  other  form  but 
carbonic  acid.  In  diacusamg  thL'.^e  points,  Mr.  Williams  rests  on 
the  authority  of  the  most  eminent  chemiata,  and  ihe  only 
novelty  ia  the  form  in  which  he  places  them  before  practicfli 
men,  but  this,  in  a  practical  point  of  view,  is  a  great  thing. 

While  ten  cubic  feet  of  air  are  reqidred  to  supply  two  cubic  feet 
of  oxygen  to  effect  the  combustion  of  one  cubic  foot  of  coal  gaja,  it  is 
an  essential  consideration  that  the  air  should  not  be  vitiated  nor 
deteriorated,  and  yet  under  the  ordinary  arrangements  the  air 
requisite  for  one  part  of  the  operation  has  been  already  deoxygen- 
ated  in  the  previous  stage.  In  thia  reapect  Mr.  Williama  strongly 
controvert  the  theories  of  Mr.  Tredgold,  and  particularly  his 
recommendation  to  paas  the  whole  supply  of  atmospheric  air 
thrraigh  the  ashpit.  Mr.  Williams  contends  that  one  portion  of 
air  ahjdl  be  appUeil  to  the  carbonaceous  element  in  combustion, 
and  another  portion  to  the  gaseous  products.  He  is  a  great 
advocate  for  the  supply  in  jets  (as  Instanced  in  the  accompanying 
engravings),  or  the  Argahd  priuciple.   Mr,  Williams  very  pithily 


observes,  that  it  is  too  readily  taken  for  granted  that  if  air  by 
any  means  be  iuti'oduced  into  the  fuel  in  the  furnace,  it  will  as  a 
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nmtter  of  oourae  mix  with  the  gaa  or  other  combustible,  in  a 
proper  manser,  and  assume  the  state  auitable  for  combustion, 
whatever  be  the  nature  or  state  of  such  fuel;  whereas^  it  may 
just  as  well  be  assumed  that  briii|fiiig  together  giyen  quantities 
of  nitre,  auiphurf  luid  chai-coal,  in  maatea^  will  ponstitute  gun- 
powder, 

*'  Wi til  reference  to  the  mod€  of  introducing  the  air,  (aayi  Mr.  Wil- 
ItamJi),  it  w  not  a  little  remarkAhle  (»o  alow  u  aciontific  progresfl  when 
oppos^  to  eatabHahed  custom)  that  many,  to  the  present,  ovcrloakj,  or 
even  dispute  the  difference  in  eiffect,  when  it  ts  introduoed  through  oa«, 
or  immerm*»  orifices.  In  illustration,  then,  of  the  effect  of  intrcHludng 
the  air  w  a  divided  form,  let  us  take  the  caae  of  a  boiler  furnace  of 
modern  and  approved  form,  where  the  air  eiiteni  hy  a  ainffU  QrifU», 
mad  oompore  it  with  that  shown  where  it  eaters  through  100  or  more 
orificfiA* 

In  the  first  example  (i£  the  body  of  air  be  not  too  great),  the  effoot 
may  be  favoimLblej.  to  some  extent,  in  preventing  the  genemtion  of  dense 
vinoke.  Iiuumuch,  however,  as  the  quantity  of  air  thus  introduced, 
is  chemicaliy  inadequate  to  the  combiistion  of  the  gam,  much  of  the 
latter  must  escape  wteomumed,  though  not  in  the  form  of  amoke,  but 


other  forct^^thai  ^her  force  is  just  what  is  here  required.  Thus,  in  the 
present  instanoe,  we  must  either  change  the  direcUon  of  the  curreat  of 
the  air,  or  jyire  U  £^e  right  direction  from  the  beffinninff. 

Now,  instead  of  a  single  aperture,  let  the  air  enter  through  a  hundred 
or  more  apertimjfl,  aa  in  fig,  4.  Here  the  force  and  direotinn  of  tkt 
current  wdl  be  avoided,  and  the  retjulred  diffusive  action  produced  oa 
passing  the  hiidge.  Instead  of  the  re&igeratory  influeaoe  oif  the  air,  as 
m  thefirst  ease,  there  will  be  a  sucoesaion  of  igniting  atoms,  or  grotip^ 
which  Sir  H.  Davy  calla,  'explosive  mixturea,  each  produdog  combnaS 
tioo  with  ita  high  temperature.  These  are  distinctly  perceptible 
the  sight  h»lea  at  H. 

The  aaine  results  will  follow,  whether  the  aingte  or  nomerous 
are  placed  at  the  door,  or  at  the  hrid/je  end  of  a  fiimaee,  as  in  fi^. 
In  ^is  case,  the  ditfuBion  will  be  more  immediate  and  effeotiTe. 

On  this  point  it  may  l>e  weO  to  notice  the  oft- repeated  &cty  that  1 
ayoidiiig  omse  smoke  may  be  ohtadned  by  LeaviDg  the  fire-door  a,^. 
Now,  so  far  from  tbia  being  a  discoursgement*  or  argument  against  ths 
use  of  numerous  small  orifices,  it  absolutely  confirms  both  the  pnocsple 
and  practice;  for,  if  allowing  a  given  quantity  of  air  to  enter  in  a  tain 
film  at  the  edge  of  the  door  have  a  good  effect,  we  are  thereby  en- 
oouraged  to  idlow  the  entire  eosiplcmsa^  to  enter  by  other  and  more 
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as  a  light  coloured  vapour.  In  such  case,  however,  the  inference  usually 
drawn  would  be,  that  the  area  of  admiaaion  was  sufiioient,  and  the 
Gombuation  perfect.  This^  however,  would  be  erroneous;  besides,  that 
il  would  oonstttute  the  mere  non-appearance  of  smoke  oa  the  teat  of 
perfect  combustion  of  the  gas. 

In  the  first  case,  fig,  3,  Vie  body  of  wr,  by  passing  through  a  single 
aperture,  produces  the  action  of  a  strong  current^  and  obtuns  a  direction 
and  velocity  antagonistic  to  that  latertU  motion  of  its  particles  whidi  is 
the  very  element  of  diffusion.  In  this  case,  passing%long  the  fine,  the 
stream  of  air  pursues  its  own  course  at  the  lower  level  A,  while  the 
heated  products  fill  the  vpper  one  at  B,  It  is  here  evident,  according  to 
the  lawB  of  motion,  that  the  two  forces,  oeting  in  the  tame  direction^ 
pravent  the  two  bodies  impelled  by  them  (the  air  and  the  gas)  &om 
amalgamating.  In  fact,  they  do  not  come  into  contact,  except  in  the 
etmt%  or  planes,  of  their  respective  proximate  surfaces.  Hie  cooling 
influence  of  the  air,  however,  goes  on  in  the  flue,  and  produces  a  result  the 
rsvene  of  what  was  then  most  desired.  In  this  case,  the  velocity  of  the 
current  is  opposed  to  the  desired  diffusion;  and  as,  by  the  Laws  of  motion, 
matter  cannot  change  its  direction  unless  by  the  introduction  of  some 


mtmertma  Jilmt  or  apertures.  If,  indeed,  aDowing  the  door  to  be  a/or, 
with  an  opening  of  one  inch,  were  sufliolent  for  the  admiaaion  of  ike 
4niir€  wilume  required,  nothing  further  wiU  be  desired,  llie  moment, 
however,  the  aperture  is  enlarged  by  opening  the  door  wider,  to  aUow 
that  required  volume  to  enter,  the  injurious  and  ooohag  inflttamws  of 
the  body  and  current  of  air  become  self-evideot,  and  the  result  oon* 
finned  by  the  reduced  temperature  in  the  flue^  as  indicated  by  Uie 
pyroMeter. 

Of  the  advantageous  effect  produced  by  mechanical  apencyt  in  [ 
mo  ting  immediate  diffusion  between  the  air  and  the  gas,  the  foUos 
experiments  are  quite  conclusive. 

Let  figures  6,   7,  and  S,  represent  each  a  tin  apparatus  with  its  i 
chimney,  similar  to  the  ordinary  Ai^gaod  burner,— the  gas  is  ad 
the  same  way  in  all  tiiree — the  difference  to  he  noted  i^  ia  <Ae  • 
ia  tphidi  the  air  it  admitted.     In  all  these  caae%  the  quantity  of  I 
gas  and  air  was  the  same. 

In  fig.  (S,  no  air  is  admitted  &om  below;  and  the  gas,  oonseqtistit^ 
does  not  meet  with  any  until  it  reaches  the  top  of  the  glassy  whare  it  ia> 
ignited^  producing  a  daik.  smoky  flame. 
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In  fig.  7,  air  U  admlHed  from  below,  and  nam  through  the  orifioe  tbt 
tJkf  coQCtureuily  with  the  gas  at  tJie  orifice  B«  On  bemg  ignited,  one 
long  flame  is  produced,  of  a  dark  colour,  and  ending  in  a  Ktnoky  top. 

In  fig.  S,  the  air  is  introduced  from  below,  and  into  the  chamber  C,  C^ 
from  which  it  issues  through  a  perforated  plate,  like  the  ro«e  of  a  water- 
ing pot;  HiuB  producing  immediate  ndxture  with  the  gaii.  On  l>etug 
ignited,  a  short,  dear,  and  brilliant  flame  woa  produced,  as  in  the 
ordinary  Argand  gas  burner. 

The  headn^j  jiowers  of  the  flames  were  then  tested^  by  placing  a  Tes«el 
of  cold  water  over  each.  When  over  fig.  7,  it  rBouired  14  miDutes 
to  raiso  the  water  to  200%  whereas,  over  fig.  8,  it  reached  200*°  m 
9  miautea. 

Now,  the  dUTerenoe  of  effect  prwJuoed  in  those  three  experiments 
ooiresponds  with  what  takes  place  in  fumacjes  and  their  fluca,  when  the 
air  II  excluded,  and  when  it  is  admitted  through  a  single  or  tiirough 
iium«rotis  oriEoes, 

Of  the  in^portance  of  mechanical  ofjtfntyy  in  promoting  the  rapid 
diffusion  or  mixture  of  the  air  and  the  gas,  the  modes  adopttd  on  the 
continent  for  rendering  the  coke  gas,  or  carbomic  oxide ^  available,  are 
conclusive  and  tiistr active. 

M,  Peclet  has  gi\'en  ample  detaHs  of  the  mode  of  effecting  the  com* 
bastion  of  this  giiji  (the  existence  of  which  has,  for  a  long  time,  been 
practii^y  ignored  in  thin  country),  in  the  manu^ture  of  iron,  and  even 
in  the  puddMng  fomaoos,  where  the  tnoct  intmwa  heat  is  reqnired. 

M.  Pecki  statea  that  th«  prooets  at  lYeveray,  in  France,  (see  figs. 


0  and  10)  is  preferable  to  that  adopted  in  Gtrmany,  and  for  the  following 
reaAons,  which  are  quite  to  the  point  of  our  present  inquiry* 

First,  the  air  and  the  gas  are  better  Lncorporatod;  secondly,  the  rela* 
tiye  quantitiee  of  the  gas  being  brought  into  contact  with  the  air  are  more 
©aaily  regulated;  thirdly,  combustion  is  effected  by  the  introduction  of 
the  smallest  exoess  of  air. 

In  the  apparatus,  iia  shown  in  the  section,  fig.  1 0,  fifty  jets  of  mi 
isiBue,  each  in  the  oentre  of  fifty  jet^  of  the  gas  (cmrboiuc  oxide),  led  trom 
the  cupolas  of  the  melting  fgmaoes.  On  examination  of  the  prooen 
here  exhibited,  the  mixing  and  combustion,  it  will  be  seen,  takes  place 
07»  tht  inttant^  and  before  the  fiame  and  heat  enter  the  chamber  of  the 
furnace  at  F.  By  Uiis  arrangement,  M.  Peclet  observes,  'that  the 
higheat  temperature  that  the  arts  can  r^uire  is  here  obtained/  It  Ir 
strange  that  the  practical  and  commercial  value  of  this  gas,  which  is  so 
wastefuUy  expended  at  our  manufactoritis,  at  the  lommit  of  the  cupolas, 
but  so  well  miderstood,  and  economised  in  Fnnoe  and  Germany,  is  only 
just  now  being  reoognised  in  this  country," 

Another  experiment  on  tlie  operatioii  of  the  jet  principle  is 
illoatrated  in  tne  following  extract: — 

"The  main  object  being  the  introducing  the  air  in  a  divided  state  to 
the  gaseoufl  atmosphere  of  the  furnace  onamber,  the  fotlowtng  expari 
ment  was  made:— The  centre  bar  of  a  boiler,  4  Ibet  long  was  taken  out, 
and  over  the  vacant  space  an  iron  plate  was  introduced,  Dent  in  the  form 
Bi  shown  in  ^.  11. 
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Here,  the  upper  por* 
lion  of  th«  bent  pLhte, 
projectiDg  3  inchea  above 
Ihfi  fuel,  WM  punched 
with  five  rows  of  half  inch 
holei,  through  which  the 
lir  iisuod  in  fifty- six 
•treftiUB.  Adequate  ndx- 
tUTB  WM  thuB  inHtantly 
obtained,  aA  in  the  Argand 
fpm  bamer;  the  appear* 
mnoe  as  viewed  through 
the  sight-holes  at  the  end 
of  the  boilers,  being  even 
bnlliant,  and  as  Uttr&tmt 
of /(Mne  instead  of  ffreomi 
of  air,  had  issued  from 
me  nmnerous  orifioes.  It 
is  needless  to  add,  that 
nowhere  could  a  cooling 
eSect  be  produced,  notr 
withstanding  the  great 
volume  of  air  so  intro- 
duced. 

This  led  to  the  anlarg- 
ing  the  dcMjr-end  of  the 
fumacea  sufficiently  to 
admit  the  required  num- 
ber of  apertures  and  fiill 
supply  of  air;  an  arrange* 
ment  which  had  been  for 
years  in  sQoeessful  opera- 
tion, both  in  marine  and 
land  boilers. 

In  practice^  the  great 
difficult  \a.y  in  a^lapting 
the  plan  to  marine  boilersj^ 
the  doorways  of  which 
are  made  so  contracted, 
m  to  render  it  impotsibla 
to  introduce  the  nxiuireti 
number  of  half-inch  ori- 
goes,  aa  hereafter  will  be 
shown."* 

In  the  oonrae  of  BOtne 
iDvefltigatiotis  on  the 
princitnes  lidd  down 
by  Sir  Humphrey 
D&vy,  and  their  appli- 
cation to  the  tubular 
boiler,  Mr.  WiUianiH 
obaerves: — 

"On  examination  of 
what  passes  in  fumaoea 
using  emU,  we  see  the 
direct  oonnedtion  between 
ita  effe«t,  and  what  Bir 
H.  Davv  so  dearly  points 
out  as  the  means  of  txtm* 
gwtking  ihe  JUime.  On 
looking  into  a  jf«r^  boUtr 
from  the  back  end,  a  body 
of  fiame  will  be  seen  flash- 
ing along  from  the  bridge^ 
and  if  air  be  propcHy  ia^ 
troduoed,  extending  a  dis- 
tMice  of  20  U»  30  feet. 
This  i«  the  appearance 
which  has  to  be  sustained 
^miU  the  p^oeen  itf  rom- 
bmtHan  he  compl^im,  if  we 
would  have  ^  full  mea- 
«iiT«  of  heat  developed. 

On  the  olher  hand, 
loaiuiig  into  a  MuUur 
boUar,  acroas  Ihe  smoke- 
boSt  tli^  Ugbt  of  the  fiame 
may  be  teen  through  the 
tubes;  but  oti  entering 
llMir  orificee,  or  at  a  short 
dBif^nrn  within  ihem,  it 
wiD  appeal-  to  be  suddenly 
out  short  and  eictinguished 
iod  cAitT«rted  into  smolU^ 
as  ahown  in  fig.  12. 
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'Hie  diManoey  then,  to 
wluch  flame  wiQpeaalnla 
tubes,  he/ore  him^  eartsw 
gmshjtd,  wSl  depend  on 
the  rapidity  of  the  cur- 
rent,—  the  size  of  the 
orifioes,  — ^and  the  quan- 
tity  and  character  of  the 
gaaeouB products^  mfrrimg 
in  company  atui  cct»i4ict 
idth  it,  Theae  products 
are,  from 

^  1         i  Carbonie     Add 

^^^'^   '         and  NitrngOD. 

I  Carbonic   Acid, 

Gas  ...  <      Nitrogen,  and 

(     Steam. 

Here  we  havie  Ihe  vecy 
incombustible  gMea  ra* 
ferred  to  by  Sir  ^.  I>*^, 
— ^not  even  in  amatl,  but 
in  very  huge  quantitia, 
— forced  into  the  most 
intimate  possible  mirtoie 
with  the  flame^  Tim 
result  neooisarily  moat  h^ 
the  reduction  of  its  tem- 
perature, and  ooasequent 
extingaishmftRt. 

Imprened  with  the  im* 
portaooe  of  the  eonnet?- 
tion  between  temperainre 
and  ignitioD,  Kir  H.  Davy 
dwells  on  the  fwet,  «Ad 
mwaAi,  that  '  flame^ 
whether  pviHluced  from 
the  combttition  of  taryt 
or  tmall  fwintiiiei  of  ex- 
plosive miztnre  (gaa  and 
air),  may  always  be  extin- 
guished or  destroyed  by 
eooiinff  <tgtnek$i  »nd  m 
projmrtitf^n  to  th€  heat  ra. 
tpmrtd  to  carry  esi  tpm- 
hmttion,  »o  it  n*  tKt  morg 
ttMy  de»tro\ft*V* 

Mr.  WiliiaznB  does 
not  apply  these  re- 
marks to  those  looomo- 
tive  boilers  where  ooke 
alune  is  used.  He  ptLT- 
ticiiJarly  discriminates 
between  the  vikrioui 
ooDstnictioDs  of  engine^ 
and  the  various  kindi 
of  fuel  muployed.  H« 
sap: — 

"In  speaking  of  tba 
evils  of  the  tubular  tya- 
lem,  these  rouarks  have 
no  reference  to  its  appll< 
cation  in  looosnolivs 
boilers,  where  coki  olom 
is  used,  and  for  tliis  sc^ 
evident  reason*  thai  no 
hydrogen- carbon  gaa  or 
fuUffioous  fiam'^  h-^^  ♦*-'*t^ 
to   be  encoui;  ri 

the  tubes  of  ii  ,> 

tive  there  is,  in  f*ct^  no 
chcnnical  or  practical  rsa* 
son  why  the  beat  may  not 
be  al)Stracied  frtim  tlie 
products  with  the  grialett 
rapidity. 

With  refer^ncie  to  tfas 
size  Atid  se<*t  Jonal  area  of 
the  tubes,  we  even  d#^ 
ceive  oursetves  an  to  what 
thai  area  nractically  is. 
When,  for  InstMsoa^  h  la 
istandsd  to  give  as  area 
ikf  9  or  9  inchta.  It  w0i 
»oi   be  mtsr^ 

toprovi.  I  2of« 


"^xbcbee  diajneter.  Allowance  must  ha  m»de  for  the  effect  produced  by 
the  r^idity  or  prewtwr  of  the  body  (whether  it  Vk*  flftmc,  gSM,  air,  or 
water),  forcing  an  entrance  into  a  restricted  orifice.  The  true  and  avails 
ahh'  are%  that  which  duiectly  inflaeooes  Hie  mixing  operation  of  the 
«eveial  bodies  vimultaaemtsly  faroiiig  themaelv^e  through  the  orifices, 
will  then  be,  oot  a«  at  A,  m  fig.  Itt,  but  as  at  A'-  Tims,  in  effect,  a 
tube  of  S  indie«  of  internal  area  will  practically  have  one  of  but  24  or  2 
incbefl,  and  so  in  proportion  to  the  mze  of  the  tubc%  ami  the  anumnt  of 
pre«ure  exercised  by  the  current.  So  little,  however,  hw  this  been 
ooiuddered,  that  not  unfrequently  the  femiks  or  iron  ring  by  which  the 
tubec  are  fastened  to  the  face  plate^  is  incouHideniU-'ly  placed  mthin  (heir 
m/ieu't  Uios  still  more  seriously  contracting  the  workijBg  area." 

^  A  Vfiiy  impoftant  Bubject  and  one  almf^st  diatinct,  ib  that 
referriiig  to  the  circulation  of  water  in  the  tmiler^  ami  which  aa 
it  ii  treated  by  Mr.  Willinms  at  length,  cannot  fairly  be  00m* 
pgmed  in  the  brief  apace  we  could  now  give  to  it  There  is 
llfcminn  a  copioiifl  discn^on  of  the  merits  of  the  tubular  Hyyieiiij 


and  Mr.  Williams  objects  to  im  appiication  for  in;ukiit  pui }•«>•_> 
He  likewiae  entera  on  an  investigation  of  tlie  doctrines  m  tu  the 
value  of  heated  air  for  feeding  Itttnacea  of  boilers,  and  here  agalii 
he  is  found  in  the  opponent  ranks,  and  ia  conaeqnently  in  direut 
hostility  to  the  patentees  of  the  numerioua  inventiouB  for  apply'- 
ing  heated  air. 

One  ground  of  objection  taken  by  Mr.  Williamii  to  the  totlmktr 
system  is  groimded  oji  the  generation  of  a  larg«  qna»tit.y  of  water 
in  fumace-s  in  M^hich  ooal  gas  is  produced  and  conimmed,  whic'h 
being  in  the  form  of  steam  beoomea  the  largest  product  of  that 
combustion.  This  results  fix>m  bituminoim  coal  cont-iining  front 
5  t(>  6  per  cent,  of  hydrogen. 

The  smoke  question  is  only  incidentally  and  Oollateiii^lly  «Ua^ 
cossed,  because  Mr,  Williams  considers  that  liuaitead  of  ui       ^ 
being  directed  to  cc^ntrivanoe*  for  consuming  smoke,  tJ 
object  is  to  obtain  perfect  oombustion,  when  no  smokr  ^^n^  ue 
pix»duced.  .r 
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There  is  scarcely  a  portion  of  a  subject  so  important  and  so 
dlf^cTilty  and  we  may  add  so  perplexiDg,  to  tlie  practical  man,  that 
Mr.  Wiliiams  has  not  elaborately  and  careftilly  twAte<i,  That  of 
Dradoht  is  one  essential  to  the  well- working  of  the  steam 
engine,  of  whatever  class,  ami  we  are  tempted  to  lay  before  our 
readers  the  views  of  Mr.  Williams.  This  we  shall  do  at  some 
length,  though  were  it  not  for  the  well-known  zeal  and  liberality 
of  Mr.  Willianis  on  a  favourite  subject,  we  ihoukl  feel  some 
delicacy  in  extracting  so  copiously  frL>m  a  work  on  which  much 
labour  haa  been  be-at<)wed,  and  the  cii'culation  of  which  at  any 
Hite  interests  the  reputatioii  of  the  author,  even  where  it  is  not 
one  of  profit.  We  must,  however,  trust  to  his  motives  and  OTir 
own  to  obtain  his  excuse. 

Ill  treating  this  branch  of  the  discussion,  Mr.  Williams  hjui 
fi'equently  availed  himself  of  the  labonra  of  M.  Peclet,  an  autho* 
rity  to  whom  we  have  had  many  occasions  to  refer  in  the  pages 
of  this  Jou  rnal.    Mr.  Williams'observes: — 

'*Tho  draught,  or  current  of  air  passing  through  a  furnace,  la  ooca- 
flioned  by  tha  differenoe  in  weig^ht  between  the  column  of  air  within  the 
chimney^  and  that  of  an  extenml  coLunm  of  the  same  praportioni^ — tJ]« 
*  accent  of  the  internal  heated  air,*  as  I^.  Ure  observes,  'depending  on 
the  diminution  of  it«  spedlic  gravity, — ^tho  amount  of  unbalanced  weight 
being  the  effectiTe  cause  of  the  draught.*  Since,  then,  thifi  levity  of  the 
inside  air  is  the  result  of  increaaed  tempensktiu^  the  question  here  for 
consiiieration  is,  how  that  temperature  may  be  obtained  with  the  It^aat 
cxneiiditure  of  hitA. 

in  marine  boilers  numerous  cases  of  deficieucy  of  draught  will  be 
found  to  ariso  fmm  an  injudicious  arrangement  of  the  flues^  and  the  con* 
flicting  currenta  of  the  heated  products  within  them. 

Notwithstanding  the  importance  of  the  subject,  still  but  little  atten- 
tion has  been  ipven  to  the  cauiie^  of  these  currents  and  deficient  dfiu)gfti|« 
M.  Peclet  having  examiued  the  subject  with  groat  caie  and  practical 
research,  hia  details  are  bo  oopioiut,  and  his  remadu  ao  much  to  the 
point,  that  it  will  be  well  to  give  thorn  due  attention^  and  the  more  mo 
as  the  subject  has  not  hitherto  been  examiaed  by  iny  writer  in  Englaml. 

Among  the  inoonveniences  experieiioed,  a  promineot  one  may  here  be 
mentioned,  as  being  of  frequent  occurrence,  namely,  a  deficient  draught 
in  the  side  or  trimj  fuma4^»  of  boilers. 

M*  Peclot  observes,  'Where  several  tubes  or  flues  open  into  one 
common  Hue,  the  currents  are  continutd  beyond  their  onfioes,  and  by 
their  mutual  action,  affect  q 

or  rootlify  their  respective 
force«.  If,  for  example, 
two  flues  A  and  B  (see 
fig.  14)  enter  the  common 
flue  C.  by  orifioes  appotUe 
«mA  other,  the  inflnenoe 
of  their  currents  on  each 
oiber  will  be  nil,  if  t/tty 
hmft  equuU  rapiditif;  be^ 
cause  the  whole  will  pass 
as  if  they  had  struck 
igainst  a  phme  fixed  be- 
tween thcni,  If,  however, 
the  currents  be  unequal, 
dol  vkich  ha9  the  f/reateti 
Wipidkjf  wiU  reditcf  the 
tfied  of  the  other,  and  more 
Of  less  have  the  effect  of 
diosiog  the  oriiioe  through 
wfajch  the  latter  flowed/ 

'80  many  proofs  of  this,* 
he  adds,  'may  be  adduced, 
as  to  nut  the  hd  beyond 
doubt.  'These  streams  of 
air,'  he  oontijiues  'in  this 
foi^wot,  set  on  each  other 
as  strsams  of  water.  It  is 
already  known  by  the  ex- 
periments of  Savart,  that 
where  two  streams  of  water 
of  the  same  sectional  area,  ^**"  *^' 

ant  in  opposite  directions,  and  tlutt  one  of  them  has  eren  but  Uttle  more 
speed  than  the  other,  the  latter  U  pusheil  back,  and  the  influence  felt  up 
to  it«  i»o\»rc*.\  Tlie  result  of  this  collision  in  the  flu<?  may  he  avoided 
by  the  diaphragm  1>  (fig.  IftV  8uch  ojnflicting  currents  may  be  found 
in  almost  all  marine  boilers,  yet  pass  unnoticed,  even  where  the  draught 
is  manifestly  deficient  in  consequence. 

Again,  'phenomena  of  the  tame  kind  will  be  produced  where  the 
ooursea  of  two  flues  are  at  rifjht  an^U^  to  eank  other,  as  in  fig,  16. 
These  effects  may  also  be  avoided  by  the  diaphragm  D  (fig.  17).'  This 
also  is  of  &t»qu6nt  occurrence,  and  seriously  a^ecls  the  general  draught, 
as  wiD  hereafter  be  shown. 

Ag&in,  '  \^liere  the  chimney  or  flue  is  common  to  several  furnaces, 
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the  arrangemeDt  ihotdd  be  such  that  the  streams,  or  amrents  of  heated 
gas,  should  not  interfere  with  each  other.  Fig*  18  repi«aen*»  lh» 
arrangement  that  should  be  adopted  in  such  cases.*  It  is  needless  to 
observe  bow  frequent  tliis  state  of  things  oocursi,  and  bow  little  attention 
is  given  to  it. 

Fio.  16.  Fio.  17. 
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'80,  where  a  cnrremt  of  hot  prodnda  issues  horisomtally  into  a  ofazm- 
ney,  it  may  h&ppen  that  its  diatight  would  be  eniirtiy  tUwtroyed,  if  the 
rapidity  of  imch  current  was  considerable,  as  it  woiUd  then  have  the 
e^ct  of  ihtittiag  the  cMmney  like  a  damper/    He  then  descHbes  what 

occurred  at  a  soda  manufactory,  with  a  chimney  for  general  draughl, 
whiah  he  had  to  construct,  and  whi^h  waa  idm  connected  with  a  flue 
fitnn  another  apparatus,  as  shown  in  tig*  10,  In  tliis  case,  *the  currrent 
from  the  one  fine  completely  neutrahsed  that  of  the  other/  This  be 
remedied  by  the  partition  F, 


fie.  19. 

Again,  where  three  flues  enter  a  funnel  from  thrcf  dif^mUpmmtt^  il 
IB  evident,  he  observes,  that  'the  diaphmgms  should  be  so  placed  ai  to 
leave  each  current  an  adequate  section  of  the  chimney,'  as  in  %.  20. 
The  circumstance  here  ref^red  to  may  be  found  to  eadst  in  alxnoet  aS 
marine  boilers.  R4irely,  however,  is  the  interposition  of  these  diaphngms 
thought  of,  yet  numerous  instances  of  the  derangement  of  the  diaught. 
niu-ticularly  of  the  wing  boilers,  must  be  within  the  knowlc^gv  of  all 
engineers. 

Let  us  now  apply  these  judicious  practical  observations.  The  first 
boikra  of  the  (Jrtat  BrUaiti,  screw  steamer,  are  m  point.  The  arra&£<»- 
ments  of  these  bolkn  have  already  been  notioed  with  wetenam  !»  tiiiir 


In  thttfld  boUera^  aitentioti  wm  ^ven^  almort  exduaively^ 
to  iwo  objecta -.^providing  the  Iftrgett  powiye  amount  of 
firt  fjTixU  areas,  and  the  largest  aggregate  of  intcrniil  heating 
tur/ae€,  Ab  to  the  former »  ahnost  the  ejitlre  area  of  these  large 
boilen  may  be  compared  to  an  aggregate  of  fumaoee. 
NeYertheleat,  there  wm  no  oommaud  of  steam,  and  the 
engineer  stated,  that  the  wing  lioilera  were  unequal  in 
draught  to  the  centre  ouea.  The  deficiency  of  draught  in  the 
foniaoee  of  the  aide  boilers  will  eaaily  be  accounted  for  ot^ 
examining  the  plan  of  tht;  upper  tier  of  fluei,  and  the  nume- 
rous ooUisiona  where  the  heated  produott  firoro  twenty- four 
kive  funiacee  entered  the  fimnek,  as  shown  in  fig.  21. 

The  fluee  from  the  four  fumaoee  of  each  wing  boiler,  are 
here  made  to  enter  one  common  cross  flue— each  thwartaug 
the  current  of  the  preceding  one.  No,  1  beiiig  checked  by 
No,  2 — which  CTOBtee  it 
at  right  angles — whicht 
in  its  turn,  waa  checked 
by  Ko.  3,  and  so  on — 
the  same  mal-anrange- 
ment  taking  place  in 
each  of  the  Hixteen  fluea 
of  the  four  wing  boilers. 
Tbeee,  it  will  be  seen, 
aje  the  direct  canes  ad- 
duced by  M.  Peclet, 
where  tlie  proijucta  and 
current  from  one  flue 
act  as  a  damper  on  the 
drawjkt  of  it*  prtcedinQ 

Again^  the 
ducU  of  the  four  flues 
of  each  wing  boiler  are 
made  to  enter  the  funnel 
by  a  single  opening, 
which  is  not  only  at 
right  anfflf*  with  the 
flues  from  the  four  cen- 
tre boilers,  but  direct  I  if 
cppontt  to  tht^  fif  the 
wif%g  hotUrt  on  the 
other  side.  Thus  the 
flues  of  no  less  than 
eight  fumaoes,  all  enter- 
ing by  a  single  opening 
are  brought  into  direct 
coUision  with  thoee  of 
the  other  four,  and  in 
the  most  certain  way  to 
ailbct  the  draught  of  alL 
Here  we  have  a  oombl- 
nation  of  the  evils  re- 
fJBrred  to  by  M.  Pedet. 

Hie  case  of  the  boilers 
of  the  Great  Lirerjioolt 
is  a  still  greater  viola- 
tion of  the  rules  which 
ahould  regulate  the 
draught.  Here,  there 
being  but  a  single  tier 
of  flue^    ^e    required 
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imporUfii  adrmtage  of 
rtsiiderin^  any  mterfer- 
euce  wit£  the  lupply  of 
air  unnecem&ry,  by 
giving  unifonaity  to 
tho  quantity  of  gnu  paM* 
ing  from  the  bridge  to 
the  ilue;  Rinoe,  by  firmg 
Uw  two  fiimiiu«s  altft^ 
iHittiy,  the  aupply  of 
ga«  is  ef^uAllaticl  on  en« 
(driiig  the  due  from  the 

lliii  plan,  it  will  be 
leoti,  had  the  disadvan- 
tage of  the  uplitjtm  at 
the  back  eiid«  where,  aa 
M.  Peclet  ofa««rve8,  th€ 
kiUittT  e»r  BirtfngtT  ewr- 
rtnt  will  always  ncu^ 
tra/is€  the  other,  lu 
practice,  a  strong  or 
hot  otirrent  of  gaaeoua 
products  will  mot,  vo- 
luntarily»  divide  itself, 
to  meet  the  aimikiig^ 
tuenta  of  the  flues:  the 
whole,  or  nearly  eo,  wilT 
P»js4  either  to  one  or 
the  other,  in  propor- 
tion to  the  temperature 
ibmt  in  the  fiue,  or  to 
the  length  of  the  coune 
eftCih  haa  to  run  to  the 
funneL 

Hie  plan  shown  at 
%.  25  exhibited  a  great 
improvement  in  the 
former,  and  has  for 
many  years  been  found 
the    moat    efficient  in 


Hie  plan  aa  in  fig.  26, 
WAS  adopted  with  a 
view  of  dividiug  the 
IpitMOua  products,  and 
thus  spreading  the  heat 
along  a  double  surfaoe. 
This,  however,  waa 
cjuite  defective,  in  aa 
moeh  aa  a  gaseous 
atream  cannot  be  in* 
duoed  to  divide  itself 
contrary  to  the  Uws 
governing  the  currents 
of  fluids;  the  hottest  and 
shortest  course  being 
always  taken  by  the 
gaseous  products. 

Hie  plan  of  a  land 
boiler,  as  in  fig.  27,  is 
tliat  of  a  fltiU  m^re 
objootioisable  effort  to 
divide  the  ourront  into 
two  smaller  flues,  with 
the  view  of  increasing 
the  internal  surikcc. 
Here,  the  fluea,  after 
pMAsing  under  the  cylin- 
dncal  boiler,  and  re^ 
turning  through  a  cen- 
tral flue,  ia  expected  to 
divide  itaelf  mto  two 
•trettma,  one  to  pass  on 
etch  aide  of  the  boiler, 
on  their  way  to  the 
chimney.  This  is  the 
caae  refeiTed  to  by  M. 
Pedfli.  A  oommiseion 
lie  oheervee,  &oro  the 
S^cUti  IndujitrUIU  of 
the  Gnuid  Duchy  of 
HMSt,  made  a  aenee  of 
•ictMHaxienta  to  deter- 
tn&e  tlie  bfluenoe  of 
Ihe  drottktioti  of  the 


k 


J*rum  three  famactB 


From  ttto  vuiff  y^Ki 


Fte.  ts. 


Fitt.  2i. 


¥m.  U. 


Fis.  90. 


prodaoU  of  oombsuHiaB 
rooztd  b^len.  Byiheae 
it  waa  proved,  that  the 
flue  paaaing  romid  the 
boiler  bed  e  nnnadfir- 
able  eflbct  on  die 
amoani  of  crvmporaHniii 
Itwaaabo  eeteUliM> 
that  if  the  produoti  ytm 
simultaneously  bj  (be 
two  side  fluea^  iImj  will 
not  diMtrihmi€  tkemtdm^ 
equallf,  and  miU  eeb 
poMt  bf  tkat  wkm 
pre»mit  lAe  UoMt  fwiM 

On  the  external  dr^ 
cum  stances  that  infio* 
enos  the  draughty  IL 
Peclet  adduoes 
prooft  of  the  imp 
of  avoiding  aoy  i 
ferenoe  with  the  mln^ 
duction  of  the  air,  \f 
reason  of  the  dirtttwtm 
of  t)tf  icind  oufsidt  the 
Imikting,  This  ia  a  dz^ 
oimatanoe  which  hae 
eatdted  no  atteotioe 
&om  our  engineen.  In 
marine  boilere, 
low  dowTi  in  the  ve 
tlie  directioD  of  the  wind 
with  referoDoe  lo  thai 
of  the  ourrent  «Qt«rittg 
the  fiimaoe,  haa  often 
a  considerable  esff^cl  on 
the  efficiency  of  the 
oomboatioD.  So,  if  the 
wind  ia  oppoeed  to  the 
motion  of  the  Teseel  or 
the  reverse.  The  im- 
portaoce  of  ^ua  ooimI* 
deration  ia  ezenip^sd 
where  the  vmmA  ooo- 
tains  two  boilai^ 
having  their  funaom 
fuaxig  different . 
In  auch  case, 
to  the  diit^'tion  i 
wind,  or  thu  tnotiea^ 
tiie  vessel,  one 
win  have  e 
draught  that  the  other. 

That  the  relative  di- 
rection of  the  wind, 
and  the  veaeel,  exer^ 
daea  a  oondderahils 
influenoe,  is  proved  by 
the  fact,  that  the  fiar- 
naoes  in  some  veaMlf 
wiU  have  a  suffidsit 
draught,  andgezMralee 
sufficiency  m  ataaBS, 
when  going  kmd  As 
tFiwrf,  but  be    *  "  * 


in  draught  when  goix&f 
he/oTt  thr  wind^  These 
circumst&noea  mtoH 
more  attention  than  ia 

given  to  them.'* 

*  "  The  liot  tdr^  sHor  |«e- 
ing  thraoifli  th*  lower  psA 
or  tli«  hoUor,  mieiM  tftilto 
tcvat  hj  s  esein  iee.  nas^ 
lot  ei»  Ihs 
tatMoesIr  1^  two  i 
ajr  i£is    - 


hssillw  muikam  mm 

avaUsNis  bat  It  tod 

todlfideeqaallr  dwhaiair 
inUi  lb*  twe  sl^  tasa 
AhDam  alwa^  the  vuMtmi 
if  KTMtar  la  oes  ttea  la  tks 
other,  and  Ihs  hot  sir  will 
PSM  tmt  thrm^  eas  sf 
ikmm.  Ill  that  (M»  II  wi 
be  ncisiso  le  hav»  rt^ 
lets  si  lbs  sad  of  cwA.- 


B 


PUBLIC   LiBHARY! 


A0T»^.    LEMOX    ANt 
TILDEN    FOUNDATlONft 


—  ^  111  I  :9tStStiti*tttt% 


■2 


-II  * 


I 


THE  CIVIL  ENGINEEE  AND  AHCniTECTS  JOUENAL, 


S78 


The  views  of  Mr,  Williams  are  atrongly  and  heartily  e^rpreised, 
and  many  will  ditfor  from  him,  and  the  more  particularly  &a  he 
haa  diacuflsed  the  opinions  of  every  author  on  combustion,  and 
the  plans  of  every  inventor;  sometimes  appealing  to  a  corTobc»r»- 
tiv©  proof,  but  often  assailing  the  main  or  peculiar  principle  or 
distinction.  Thus  the  voices  and  pens  of  many  will  he  against 
him,  and  oontrov^my  will  tiirect  attention  to  the  hook;  hut  it 
has  merits  which  will  secure  for  it  at  all  times  the  weight  of 
Authority  and  the  interest  of  practical  and  inquiring  men.  It  is 
one  of  tfie  most  important  contributions  which  haa  beon  matie  to 
this  subject,  because  it  comes  from  an  able  and  independent  man. 


PILE-DRIVING   KACHINEEY. 

John  Bower,  Patentee^  Febnmry  3,  1853* 

(Wkh  an  Engraving,  Plats  XX XIV.} 

TifE  invention  consiats  in  the  adaptation  and  application  to 
en^ne^  for  driving  piles  of  a  suitable  tackle  with  stops^  to  be 
worker  I  continuously  by  the  barrel  or  capstan,  such  tackle  being 
mounted  in  such  a  manner  at  the  upper  and  lower  part  of  the 
framework  as  to  preserve  the  reciuuNed  degree  of  uniformity  in 
the  tension  of  the  same  during  its  working.  The  ram  also  is  so 
formed,  and  has  iixed  to  it  a  pair  of  spring  jaws  likewise  so  formed, 
thut  the  tackle  or  endless  rope  or  chain  may  pass  through,  but 
th/vt  the  stops  on  the  tackle  may  catch  on  a  portion  of  the  said 
jaws,  and  carry  the  ram  upwards,  until  it  is  brought  into  contact 
with  a  wedge^forme^I  trigger  fixed  in  the  framework;  which 
trigger,  in  passing  into  a  cavity  in  the  ram^  passes  also  between 
the  arms  ol  the  jaws  on  the  opposite  side  of  theii*  centre  of  motion 
from  that  at  which  they  hold  the  said  stops,  and  thereby  opens 

■  the  jaws  and  disengages  the  ram.     Immediately  on  the  disengage- 

■  ment  of  the  ram,  the  spring  or  springs  again  close  the  jaws,  so 

■  that  they  may  be  in  the  position  to  be  caught  by  the  next  stop  or 
projection  on  the  tackle.  The  distance  at  which  the  stops  are  to 
De  placed  apart  depends  on  the  height  of  Ikll  required  for  ram. 

They  should  be  equidist-int,  and  always  exceed  the  length  of 
fall  in  a  degree  proportionetl  to  the  relative  velocities  of  the  tackle 
in  rising  and  the  ram  in  its  descent  as  a  {i^klling  body,  so  as  to 
prevent  the  shocjk  tlmt  would  be  occasioned  by  a  stop  coming  in 
contact  with  the  falling  ram.  Tlie  intervals  or  distances  between 
the  stops  are  so  arrangeil  as  to  bring  a  stop  under  the  mm  imme- 
diately after  it  lias  given  the  stroke  or  blow  to  the  pile,  which 
stofp,  by  the  motion  of  the  barrel  or  capstan,  carries  the  ram 
upwards  until  it  is  disengaged;  and  this  operation  is  continued 
without  intemiption*  t)ie  rotaiy  motion  in  one  direction  of  the 
working  l>a*rel  or  capstan  being  undisturbed  throughout  lu 
order,  however,  that  the  invention  may  be  fully  understood,  wb 
proceed  Uj  describe  the  ficcompanying  Plate,  which  contains 
aevcsral  fi^ires,  representing  the  ditferent  parts  of  an  engine  for 
driving  piles,  constructed  according  to  the  invention. 

Fig.  1  is  a  front  elevation  of  the  engine;  fig.  2  is  a  side  elevation; 
fig.  3  is  a  back  elevation  of  the  same;  tig.  4  is  a  horizontal  section 
(on  an  enlai^d  scale)  in  the  dotted  line  of  fig.  2.  A,  A,  are 
standards  or  guides  for  the  ram  in  its  ascents  and  descents;  B,  B, 
aro  stints,  stays,  and  ladder;  C,  is  a  capstan,  through  which 
motion  is  communicated  to  the  machine;  D,  is  the  ram,  being 
formed  with  arms  or  projections  d,  d  (which  passes  between  the 
standards  or  guides  A,  A^  the  front  part  of  the  ram  extending  a 
abort  distance  over  the  front  of  the  guides);  these  arms  or  pro- 
jections have  holes  in  them  through  which  wedges  £,  E^  are 
paased  behind  the  standards  or  guides  A,  A,  and  in  this  manner 
thift  cam  is  kept  within  the  guides.  These  parts  are  shown  in  the 
detached  fig.  4,  also  enlarged.  F,  F,  in  the  same  figure  represent 
a  pair  of  spring  ahtiars  tixed  to  the  head  of  the  ram  D,  by  a 
8cr«w-bolt,  washer  and  nut,  or  otherwise,  so  as  to  form  a  centre 
of  motion  for  the  shears,  which  are  crossed  at  the  centre,  and 
extend  in  the  form  of  arms  F  and^,  confined  t<i  wards  the  end  by 
a  spring  or  springs  G,  by  which  means  tlie  jawa  g^g^  timlfft 
are  Icept  close  until  their  arms  a^  a^  are  forced  apart.  The  spring 
O,  may  consist  of  a  band  of  vulcanised  india-rubber,  or  a  metal 
spring  or  springs  of  spiral  or  other  forms,  and  may  be  variously 
appliSi  to  the  arms  F,  for  the  purpose  of  closing  the  jaws.  Theae 
arms  F,  lie  over  a  recess  or  cavity  Z,  in  the  heai^l  of  the  ram,  by 
paoiing  into  which  between  the  arms  F,  the  wedge-formed 
trigger  (see  figs.  1  and  2)  forces  the  arms  apart,  and  opens  the 
jaws  at  the  time  required.  V,  is  the  tackle,  with  stops  W,  placed 
at  suitable  intervals  thereon,  as  above  described.    This  tackle 


may  consist  of  a  hempen  rope  with  metal  cones  for  stops,  or  a 
wire  ro|)e  with  like  stops,  as  at  fig.  6;  or  it  may  consist  of  a  metal 
chain  indth  stops,  as  tig.  7;  or  a  chain  of  the  torm  represented  at 
fig.  8,  with  stops  to  catoh  on  a  bar  in  the  jaws.  I,  is  a  pulley  in 
the  upi>er  part  of  the  standards  A,  A^  over  which  the  taekle  V, 
panefl.  This  pulley  is  mounted  on  a  carriage  H,  which  b^  capable 
of  being  adjusted  to  its  required  position  by  m^ins  of  the  capstan- 
nut  L.  M,  is  a  pulley  at  the  lower  part  of  the  standards  A,  A, 
under  which  the  tiickie  V,  passes.  This  pulley  is  mounted  in  a 
carriage  M,  which  is  susooptible  of  a  slight  degree  of  vertical 
movement,  being  connected  to  the  lower  end  of  a  spiral  spring  P, 
or  india-rubljer  band,  now  attached  below  (to  the  bar  O,  fixed  in 
standards  A,A);  an  additional  use  of  these  two  pullevs  I  ami  X, 
is  to  regulate  the  tetisirtn  of  the  tackle,  and  to  obvmto  the  necessity 
for  shifting  the  engine  as  the  work  proceeds. 

By  mejins  of  the  pulley  I,  mounted  as  described,  the  tackle  is 
tightened  or  slackened,  in  order  tt)  secure  the  power  of  lift,  and  it 
may  also  be  removed  by  the  same  means;  but  there  is  likewise  a 
further  use  of  the  said  pulley.  In  driving  piles  along  tlie  stmight 
eiile  of  a  cofferdam,  and  using  the  endless  rope  or  chain  above 
referred  to,  it  would  be  found  that  the  same  length  of  tackle 
would  not  suit  for  driving  more  than  one  or  two  piles  in  the  same 
row  until  the  engine  w^as  shifted. 

By  means  of  the  slidiug-carriage  H,  however,  the  same  tackle 
may  be  worked  without  alteration  at  variable  distances  within 
the  riiuge  of  the  screw  J.  Thus,  to  increase  the  working  distance, 
the  carriage  H,  with  its  pulley  must  be  lowered  by  the  screw, 
and  the  engine  moved  forward;  and  to  decrease  the  same,  the 
carriage  with  its  pulley  must  be  raised  by  the  same  means,  and 
the  enifine  moved  back.  By  means  of  the  pulley  N,  mounted  \\b 
described,  the  inconvenience  of  the  slackenuig  of  the  tackle  con- 
setpient  on  the  lifting  of  the  weight,  ami  of  the  shifting  of  the 
same  in  *^  singing,**  may  be  obviated.  The  tackle  having  been 
tightened  by  means  of  the  screw  attached  to  the  pulley  I,  the 
carriage  M,  of  pulley  N,  is  drawn  upw:inl:4  so  as  to  compress 
the  spring  P,  tightly.  Motion  having  cr>mmenced  on  the  barrel 
on  the  fifst  slackening  of  the  tackle  (from  either  lifting  or  singing) 
the  Bpnn?  Ff  exerts  its  force  and  produces  the  tightness  required 
for  effectual  working, 

Immetliately  afterwards  the  motion  of  the  capstan  tightens  the 
tackle,  and  the  spring  P,  yielding  to  the  pressure  upon  it  occa- 
sioned thereby,  the  carriage  M,  is  drawn  up  to  its  first  fjosition, 
and  thus  the  required  tension  is  maintained  throughout, 

Tha*e  pulleys  I  and  N,  may  also  be  mounted  in  fixed  bearings 
in  the  iitJindards  A,  A  without  the  adjusting-screw  J,  and  spiral 
spring  F,  but  the  arrangement  above  described  is  preferred.  Q, 
is  the  trigger  carrmge  or  fmme;  R,  is  the  trigger,  which  is  fixe<l  at 
its  required  altitude  by  the  screw  U,  and  pxsses  through  the  plat© 
T  (see  fig.  5),  which  is  thereby  secured  at  any  required  height  at 
the  Ksek  of  the  standards  or  guides  A,  A;  the  screw  is  turned  by 
means  of  the  vice-hiimlle  S.  The  length  of  the  fidl  of  the  ram  is 
regulateci  by  the  position  in  which  the  trigger  is  fixed  in  the 
8  tan  dart  la. 

The  operation  of  the  engine  is  a^  follows.  The  ram  D,  being 
in  its  place  between  the  standards  or  guides  A,  A,  and  the  tackle 
arranged  as  described,  the  latter  is  adjusted  to  a  proper  degree  of 
tension  by  means  of  a  screw  J,  belonging  to  the  pulley  L  On  power 
being  applied,  and  the  capstan  C,  turned,  the  tiickle  V,  moves 
freely  upwards  between  the  jaws  g,  until  one  of  the  stops  or  pro- 
jections W,  arrives  under  the  said  jaws,  when  the  thicker  part 
of  the  cone  catches  against  the  same,  and  being  upon  the  under 
surfihce  of  the  jaws^  carries  the  ram. 

This  motion  of  the  ram  is  ct>niinued  until  it  arrives  at  the 
under  part  of  the  trigsfer  R,  which  passes  into  the  recess  Z,  in 
the  ram,  and  its  arms  being  wedge-formed,  force  apart  the  arms 
F,  F,  on  the  opposite  side  of  the  centre  of  motion  of  the  jaws  g,  g^ 
and  cause  the  jaws  to  open  suddenly,  by  which  the  stop  at  oncse 
loses  its  hold  on  the  jaws,  and  i>asa<is  thi-ough  them,  the  ram  thus 
disengaged  filing  freely  on  to  the  pile- head.  As  soon  as  the  ram 
falls  from  the  trigger,  the  pres-sure  of  the  wedge-formed  arms  uf 
the  same  agidnst  tlie  arms  F,  F,  of  the  jaws  ceases,  and  the  spring 
or  springs  G,  again  clo-5e  the  jaws  g^g^  in  readiness  to  receive  the 
next  stop  or  pnjjection  W,  on  the  tackle  G. 

The  inventor  doe^^  not  me^^n  or  intend  to  confine  him^ielf  to  the 
precise  forma  and  arrangement  of  the  parts  shown  and  *lescribe*l. 
The  improvements  may  be  applied  with  advantag6  to  some  pile- 
driving  engines  in  ordinary  use. 

ClaitM. — L  The  adaptation  and  application  to  engines  for 
driving  piles  of  an  endless  tackle  with  stops  and  suitable  pulleys. 
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toother  with  a  form  and  conatinictiaii  of  ram  capable  of  bein^ 
rawed  to  ita  required  heiglit,  and  allowed  to  mil  at  regular 
intervals,  without  interrupting  the  iinifonn  course  of  the  working 
barrel  or  capstan,  as  describetli  2.  The  arraBgement  of  upper  and 
lower  pulleys  mounted  in  i^arriiiges,  capable  of  adjustment  by 
means  of  a  screw  and  ^pii^  spring,  for  the  purpose  of  regxdatinf; 
the  tension  of  the  tackle  and  obviating  the  neoeaaity  for  moving 
the  engine  so  frequently  during  the  course  of  the  work,  aa 
described. 


SEWERAGE  AND  WATER  SUPPLY   OF  KELSO. 
Report  of  James  Bruklees,  C.E,,  Mancheater. 

In  oompliance  with  a  reaohition  passed  by  the  chief  maffi^ 
trates  and  commissioners  of  police,  of  the  "Burgh"  of  Kelso, 
Mr,  Brunleea  has  prepared  **  plans,  ftectionii,  estimates,  and  a 
report  for  the  sewerage  of  the  town  "  We  subjoin  an  epitome  of 
the  report,  with  brief  neceaflary  explanations,  touching  the  lo<Hility. 
The  de«iderata  contemplated  in  the  report  are — 

I.  An  efficient  system  of  sewerage  effectual  for  the  under 
drainage  of  the  lowest  buildings  in  the  town,  and  embracing  ita 
entire  extent ;  including,  also,  the  drainage  of  suburlian  meadows, 
the  present  condition  of  which  inducea  prejudicial  atmospheric 
influences;  and 

IL  A  constant  and  copious  mspply  of  wholesome  water,  ample 
in  quantity  for  public  and  domestic  purjKn&ea,  and  available  for 
uae  at  the  top  of  the  highest  buildings  in  the  town.  The  govern- 
ing conaideratiouB,  in  relation  to  the  materials,  dimensions,  and 
character  generally,  of  the  works  recommended  in  the  report, 
have  been  economy,  efficiency,  permanent  self-action,  and  dura- 
bility, 

£eko  is  situated  on  the  banks  of  tlie  River  Tweed,  about  22 
miles  above  Berwick,  and  nearly  opposite  the  confluence  of  the 
rivers  Tweed  and  Teviot  The  watercourse  is  from  4(>0  to  600 
feet  wide,  and  contains  a  large  body  of  water,  passing  at  a 
moderately  rapid  rate.  The  population  of  the  town  is  about  5iKX>. 
Kelso  presents  a  picturesque  appearance,  but  is  a  very  irregularly 
built  town,  and  extends  over  considerably  greater  space  in  certain 
directions  than  the  population  might  seem  to  indicate.  The 
greater  part  of  the  town  is  built  upon  low-lying  "  Inch,"  with  a 
gentle  slope  from  the  north  bank  of  the  river  j  a  ridge  of  consider- 
able elevation  (the  chalkhengh)  running  in  a  transverse  direction 
from  the  Tweed,  and  abutting  on  ita  Imnks,  divides  about  a  fifth 
of  the  town,  on  the  uj*-fltreaui  aide,  from  the  major  portion. 

The  dLstrict  ia  pleaaant  and  salubrious;  but  the  important 
sanitary  advantages,  which  the  ait©  of  Kelao  places  within  reach, 
have  not  hitherto  been  realised,  and  the  consequences  of  this 
neglect  may  be  traced  in  the  virulence  of  the  attacks  which  have 
been  sustained,  by  cholera  and  other  peatilential  saimrgea.  The 
drainage  of  the  town  is  extremely  ciefective ;  it  may  be  said, 
indeed,  with  perfect  truth,  that  there  is  a  total  absence  of  any- 
thing deserving  the  name  of  a  system  of  drainajge,  and  the  autho* 
rities  have  for  a  cnnsiderable  time  been  fully  ahveto  the  vital  im- 
portance of  providing  a  remedy  for  this  great  defect  The  sewageL 
and  aniot'tl  and  vegetable  refuse  matter,  which  should  be  camea 
off  by  underground  watertight  channels,  has  been  allowed  for  the 
most  part  to  flow  or  stagnate  on  the  surfiwie,  or  has  been  collected 
in  heaps,  pits,  or  oeaspools.  The  principal  sewer,  which  runaalong^ 
side  a  number  of  houses,  and  which  is  very  limited  in  extent,  10 
a  drain  of  2  feet  square,  built  of  rough  stones  with  open  joints, 
and  covered  with  flags  which  form  the  footjjath. 

The  worn  and  imperfect  joints  of  this  drain  afford  a  paasagefor 
constant  streams  of  miasmata^  which  pollute  the  atmosphere;  and 
the  rude  masonry  of  its  sides  and  bottom  permits  the  sewage  to 
percolate,  and  actually  ooze  out  in  the  houses  in  its  neighbour- 
iiood,  A  considerable  portion  of  the  streets  are  nearly  level,  and 
itumy  of  them,  from  the  absence  of  means  of  Absorption  for  sur- 
f.Me  water,  are  submerged  and  impassable  for  a  considerable  time 
after  a  heavy  rainfall. 

The  natural  peculiarities  of  the  site  of  the  town  sugg^ta  three 
divisions  of  sewerage — 

(1.)  The  first  division  embraces  the  principal  streets,  and  most 
oompacUy  built  part  of  the  town,  and  about  three-fifths  of  its 
extent.  The  aim  has  been  to  thrtjw  as  much  of  the  sewage  as 
the  levels  permitted,  into  this  division.  The  discharge  for  this 
main  portion  will  be  at  the  Bullet  Loan,  a  point  on  the  down- 
stream side  of  the  town  sufficiently  remote  to  pre\*eut  the  possi- 
bility of  offence  to  the  inhabitants  by  any  exnalations  from  it. 


This  division  includes  a  main  sewer  {rem  the  Bcdlet  Loan  to  tlie 
Coldstream -road,  thence  to  the  Coal^market^  up  the  Woodr 
market,  and  through  the  south  and  west  aides  of  the  market  pla«e 
to  near  the  Fledh-nmrket  in  Boxbut^h-street  Also  another 
main  sewer  from  the  Coal-market  to  the  top  of  the  Horse-mjurket, 
terminating  on  the  east  side  of  the  marketrplaoe.  This  mun  ftud 
branches  embrace  about  1205  yards.  It  is  proposed  to  oonetruct 
them  egg-shaped — ^the  main  3  ft,  9  in.  by  2  rL  6  in.;  the  branches 
3  ft.  4  in,  by  2  ft  3  in.  The  inverts  to  be  of  radiated  brickwork  set 
in  cement,  the  sides  and  top  arch  to  be  of  rubble.  This  form  is  pjre- 
ferred  to  secure  an  equable  and  rapid  flow,  and  the  oombinatiaii 
of  material  is  recommended  for  economy,  bricks  being  expensivs 
in  that  lcx»lity.  The  inclination  of  these  mains  is  very  favourable, 
being  1  in  250  throughout  The  maiDs  being  placed  sufficiently 
deep  to  drain  the  lowest  buildings  in  the  town,  necessitates  their 
being  at  a  considerable  depth  from  the  surfiice  (from  8  to  12  it^i) ; 
but  the  uniform  and  rapid  flow  which  will  be  secured,  will 
effectually  prevent  silting  or  any  deposit  of  material  in  the  aewera, 
and  this  important  advantage  is  an  ample  equivalent  for  the 
extra  expense  incurred  fr^m  this  circumstance.  The  subordinate 
sewers  in  this  division  aggregate  about  2715  yards,  and  are  to 
be  of  earthenware  half-'socketed  pipes,  varying  from  9  to  15 
inches  diameter^  as  the  areas  to  be  drained  and  other  cipcum- 
stances  suggest 

(2.)  The  second  division  embraces  the  npp>er  port  of  th«  town, 
which  is  divided  frotn  the  principal  division  by  the  intercepting 
ridge  already  referred  to.  The  heavy  expense  which  would  tS 
iucurred  in  tunnelling  this  ridge,  has  prevented  Mr.  Brunlees 
from  throwing  the  sewage  of  this  into  the  principal  division, 
which  he  wouW  otherwise  have  done,  discharging  the  whole  by 
one  outlet  The  main  sewer  in  this  division  wm  be  a  21*in^ 
barrel  culvert  of  brickwork,  about  46  yards  long,  with  a  diadiarge 
into  the  river  at  the  lH)ttom  of  Dispensary-lane. 

To  render  the  discharge  inoffensive,  the  culvert  will  be  sum>le- 
mented  by  iron  piping,  secured  by  masonry,  carried  well  out  mto 
the  river  for  the  imraSliate  and  complete  dispersion  of  the  sewage. 
The  subordinate  sewers  in  this  oivision  embrace  about  1434 
yards  of  earthenware  pipes,  from  9  to  15  inches  diameter. 

(3.)  The  third,  or  mill  divison,  is  of  an  exceptional  character, 
and  the  area  drained  by  it  is  very  smaU.  It  lies  between  the 
river  and  the  lines  of  the  first  division,  and  consists  of  a  few  short 
and  unimportant  streets  close  to  the  Tweed,  and  having  a  direct 
fall  into  the  stream.  The  levels  necessitate  the  summary  drainage 
of  this  small  portion  into  the  river  at  once,  and  this  may  be  done 
without  incurring  the  possibility  of  annoyance  fi^>m  ihe  result 
This  division  aggregates  about  300  yards,  and  will  be  of  12  and 
16  inch  earthenware  pipes. 

The  main  and  tributanr  sewers  are  laid  in  straight  lines,  ss  isa 
as  possible,  with  connectmg  eurvea  of  as  wide  racui  as  the  aituir 
tions  j>enmt. 

The  sewers  throughout  are  calculated  to  carry  off  a  rainfell  of 
one  inch  per  hour  in  atidition  to  house  drainage,  so  that  wa^ 
merged  streets  may  no  longer  be  feared. 

The  gradients  of  the  pipe-draina  are  all  remarkably  fiivourabli^ 
varying  from  1  in  250,  to  1  in  10,  the  average  being  about  1  in  lOOl 

^he  town  is  long  and  narrow,  and  most  of  the  croes  streets  an 
short,  and  this  circumstance  has  happily  fiicilitated  the  endeAVOvr 
to  obtain  throughout  the  most  rapid  inclinations  possible. 

Mr.  Brunlees  discusses  in  his  report  the  value  of  aewiige  Ibr 
agricultural  purposes,  its  chemical  elements,  deodorisatioii^  the 
best  mode  of  treating  it,  &c.,  and  recommends  the  construction 
of  two  covered  tanks  at  the  outlet  of  the  principal  division, 
each  tank  to  be  capable  of  containing  a  wee^s  sewagie.  He  for- 
tifies this  recommendation  by  quotations  fr^om  the  most  distin- 
guished chemical  authorities,  by  statements  of  important  illustr^ 
tive  facta,  and  by  an  estimate  of  the  pecuniary  result.  Taking 
the  value  of  the  refuse  from  each  inhabitant  on  this  division,  at 
the  low  figure  of  2«,  6d.  per  annum,  he  estimates  the  net  profit  si 
nearly  300f.  per  annum,  and  this  is  exoluaive  of  the  licmid 
sewage.  He  proposes  to  construct  these  tanks  on  such  a  level  as 
will  give  the  greatest  facility  for  loading  from  them,  and  for  run- 
ning off  the  liquid  sewage.  In  relation  to  saving  the  sewage,  but 
primarily  and  urgently  on  sanitary  grounds,  he  recommends  the 
substitution  of  waterclosets  and  sod-pons  for  privies  snd  oes^ 
pools;  and  urges,  that  until  the  one  kind  of  couvenienos  is  €n> 
ployed  to  the  supercession  of  the  other,  the  advantages  of  smpls 
water  supply,  and  an  efficient  system  of  sewerage,  can  only  be 
veiy  partially  realised. 

The  suburban  ^^  meadows'*  Mr«  Brunlees  proposes  to  drmin  in 


THE  CIVIL  ENGINEER  AND  AECHXTECT'S  JOUENAL 


Z7S 


the  uiTial  manner,  entting  off  the  water-shed  from  the  northward 
by  a  deep  iuterceptinff  drain  on  the  upper  side  of  the  meadows. 
By  thia  means  he  beheves  that  the  producing  cans©  of  fogs  will 
be  removed,  that  the  humidity  of  the  locality  will  be  materially 
diminisheii,  and  the  temperature  improyed. 

Water  may  be  eupplied  to  the  town  by  three  methods  i — 
l8t»  by  pumping  from  the  Tweed;  :2nd^  by  pumping  the  water 
that  may  be  oolTected  in  the  "meadowa,**  sJfordea  by  the  water- 
aheti  from  the  West  Broomlanda  phuitation^  and  the  high  grounds 
to  the  northwards;  and  3rd,  by  gravitation  from  the  River  Eden 
at  the  top  of  Stitchell  Linn,  The  last  plan  is  recommended  for 
adoption,  on  a  full  consideration  of  the  efficient  action  of  the 
works,  the  quantity  and  quality  of  the  supply,  the  annual  cost 
of  maintenance,  and  ultimate  econt^my, 

Stitchell  Linn  is  about  94  feet  above  the  market-place.  It  is 
proposed  to  convey  the  water  by  pipes,  m  the  ordinary  way,  to  a 
service  reservoir  at  the  "  Shoulder  of  Mutton  Plantation/'  at  a 
level  of  about  60  feet  above  the  market-place.  The  supply  would 
thns  be  constant^  and  at  high  pressure.  The  estimn.t<Hl  supply  is 
at  the  rate  of  20  gallons  per  day  per  head  for  BlKX)  inhabitants^ 
which  leaves  ample  margin  for  flushing  the  sewern  nnd  other 
public  purposes,  as  well  as  for  increaae  of  the  ptitpulatiou.  The 
estiinated  cost  of  the  Bewerage,  draining,  and  manure-tanks,  is 
3764/.,  and  of  the  waterworks  is  347  3f. 

The  plans  and  estimates,  &c.,  are  based  upon  a  minute  and 
complele  survey  of  the  "  Burgh,"  made  for  the  express  purjxtse. 


THE   REPORT   ON   RAILWAYS  FOR    185a. 
By  Captfun  Galton,  RE. 

Tek  length  of  new  lines  of  railway  sanctioned  by  the  legisla- 

re  in  the  United  Kingdom  during  the  year  1853,  was  940  miles, 

iiich  amount  is  very  considerably  greater  than  that  sanctioned 
'  Qg  any  year  since  1847.  Of  thia  amount,  589  miles  were  in 
England,  SO  miles  in  Scotland,  and  271  miles  in  Ireland, 

Among  the  meet  important  of  the  new  lines  in  Eng:land  appear 
to  be  the  following,  viz,; — A  line  from  Strood  to  QvDU*rbtii-y,  by 
which  the  communication  by  railway  along  the  South  bank  of 
the  Thames  will  be  rendered  continuoos  as  fer  as  the  North 
Foreland.  The  Portsmouth  Railway,  by  which  a  direct  commu- 
nication will  be  affonled  between  Portsmouth  and  the  metropolis* 
An  extension  of  the  Midland  Railway  from  Ijeiceitter  to  Hitchin 
on  the  Great  Northern  Railway,  by  which  a  second  line  of  com- 
munication will  be  afforded  from  the  Midland  districts  to  the 
metropolis,  and  the  Worcester  and  Hereford  Railway,  by  which 
a  more  direct  road  will  be  opened  between  the  Midland  Counties 
and  South  Wales. 

In  Ireland  the  most  important  line  would  appear  to  be  the 
Londonderry  and  Coleraine  Railway,  by  which  a  direct  route  will 
be  afibrded  between  Belfast  and  Londonderry ;  aud  the  London- 
derry, Coleraine,  and  Sligo  Railway,  which  will  (itford  a  direct 
ndlway  communication  from  Sligo  to  Londonderry  and  to 
Dublin. 

The  total  length  of  railway  which  has  been  authorised  by 
Parliament  to  the  end  of  1853  is  12,688  miles.  Of  this  number 
of  miles  7686  have  been  opened  for  traffic,  leaving  5002  miles  to 
be  completed;  but  the  oompulsory  powers  of  2838  miles  have 
expired  without  being  exercised,  or  tne  railway's  being  opened  to 
the  end  of  1853,  The  length  of  railways  for  the  conatmetion  of 
which  Parliamentary  powers  ejcist  is  2164  mOes.  The  length  of 
railway  opened  previously  to  December  lH43j  was  2036  miles* 
The  length  opened  in  the  year  1844  was  204  miles;  in  1845,  296 
miles;  in  1846,  606  miles;  in  1847,  8(>3  miles;  in  1848,  1182 
miles;  in  1849,  869  miles;  in  1860,  625  miles;  in  1851,  269  miles; 
in  1852,  446  miles;  in  1853,  350  miles;  making  the  total  length 
then  opened  7686  miles;  of  which  5848  miles  are  in  England,  995 
in  Scotland,  and  843  miles  in  Ireland.  The  length  of  narrow 
gauee  railway,  including  the  Irish  gauge  of  5l  feet,  is  6965  miles, 
of  the  broad  gauge  626  miles,  and  of  the  mixed  gauge  95  miles. 
The  number  of  railway  comimniefl  having  single  lines  of  railway 
at  the  end  of  1853  was  97,  the  length  of  single  narrow  gauge  lines, 
including  the  Irish  gauge,  1543  miles,  of  broad  gauge  112  miles, 
and  of  mixed  gauge  53  mile-s — total,  1708  miles;  of  which  1135 
miles  of  single  line  are  in  England,  132  miles  in  Scotland,  and 
441  miles  in  Ireland. 

Of  the  single  line  opened  at  the  end  of  the  ye&r  1852,  32  miles 
46  chains  in  England,  and  41  miles  76  chains  in  Ireland,  have 
been  made  double  during  the  year  1853. 


The  total  length  of  new  line  which  wa«  opened  during  the  year 

1853  amoimted  to  360  miles. 

Of  the  lines  opened  in  England,  the  principal  ones  are— the 
Oxford,  Worcester,  and  Wolverhamptoa  Railway  from  Wolveroot 
to  Eveiiham,  by  which  the  manufactoring  districts  near  Bir- 
mingham,  the  town  of  Worcester,  and  the  important  agricultural 
districts  between  Worcester  and  Oxford  are  accommodated  with 
a  direct  route  to  London;  the  Newport,  Abergavenny,  and  Here- 
ford Railway,  by  which  a  direct  route  is  afforded  trom  Birken- 
head to  Soutli  Wales;  ajid  the  Thirsk  and  Mai  ton,  and  Mai  ton 
and  Drillield  Railwaya,  by  which  railway  communication  is 
affordetl  Uy  an  important  district  in  Yorkshire, 

In  Scotland  the  only  line  of  importance  opened  for  traffic  was 
the  Deeside  Bail  way.  In  Ireland,  the  most  important  lines  are 
the  Wateiford  and  Kilkenny,  and  Waterfoni  and  Limerick  Rail- 
ways, by  which  Waterford  has  been  connected  with  the  Irish 
railway  system;  and  the  railway  from  Killarney  to  the  Great 
Southern  and  Western  Railway. 

All  these  lines  of  railway  were  inspected,  previous  to  being 
opened  for  traffic,  by  officers  of  the  Railway  Department  of  the 
Boanl  of  Trade,  who  required  the  opening  to  be  postponed  in 
twenty-eight  instances.  The  totfid  number  of  inspections  which 
were  required  to  be  performed  by  the  officers  amounted  to  fifty- 
eight. 

Of  the  railways  opened  during  1853,  twenty-iive  portions  of 
railway,  representing  a  total  length  of  298  rnile^,  consisted  of 
single  liuB  open  at  the  end  of  1853,  viz.,  1708  miles,  was  l»etween 
one-fourth  and  one-fifth  of  the  whole  amount  of  railway  open. 
It  is  to  be  observed  that  the  length  of  single  line  open  at  the  end  of 
1852  was  1485  miles,  and  at  the  end  of  1851,  1307  miles.  A 
single  line  of  railway  cannot  be  worked  with  safety  except  under 
special  regulations,  so  framed  as  to  prevent  the  possibility  of 
engines  or  trains  moving  in  opposite  directions,  from  meeting  on 
the  single  line;  such  regulations  are,  however,  inconsistent  with 
a  large  amount  of  trattic  In  all  cases  of  single  lines  opened 
during  1853^  the  regulations  required  generally  either  that  the 
trains  should  be  worked  by  means  of  one  engine  moving  back* 
wanis  and  forwards  over  tne  line,  or  over  particular  portions  of 
it;  or  that  some  particular  man  should  be  appointed  to  acc^^mpany 
the  tnuns  moving  over  the  portions  of  single  line.  And  in  cases 
where  the  electric  telegrapu  is  in  use,  the  regidations  required 
were,  that  the  persons  employed  to  start  trains  should  be  dis- 
tinctly responsible  for  ascertaining,  before  starting  the  trains, 
that  the  line  is  clear  so  &r  as  the  next  st4itiom 

The  amount  of  capital  invested  in  railways  at  the  end  of  1852 
was  264,1  fi5,680i,,  of  which  161,400,256/.  consisted  of  ordinary 
capital,  38,700,755/*  of  preference  capital,  and  64,0C4,668/.  of 
loons.  The  amount  of  capital  raised  for  railway  purposes, 
in  IB49,  was  39,574,730/.  ;  in  1850,  10,622,907^.  ;  in  1851, 
7,970,15i;.;  and  in  1852,  16,398,993/.;  thus  increasing  the 
amount  invested  in  railways  at  the  end  of  1849  from  229,747,778/. 
to  264,165,680^.  at  the  end  of  1852.  The  amount  of  money 
which  was  raised  by  railway  companies  during  1853  has  not  yet 
betJU  returned  to  Parliament;  but  it  may  he  assumed  not  to  have 
been  less  than  that  raised  during  1852,  and  it  is  therefore  pro* 
bable  that  the  whole  sum  raiaedl>y  railway  D^mpanies  to  the  end 
of  1853  is  not  less  tlian  281,000,000/.,  of  which  about  42,000,000^, 
may  be  assumed  to  have  been  preferential  capital,  and  nearly 
70,0(X)|<XKt/.  would  appear  to  have  been  borrowed  on  the  security 
of  t!xe  undertakings. 

The  number  of  miles  of  railway  in  course  of  construction  on  the 
30th  of  Juue,  1853,  was  682  miles,  and  the  number  of  men  em- 
ployed on  them  was  37,704.  The  number  of  mites  oijen  for 
traitic  at  that  date  was  6512,  and  the  number  of  men  employed 
80,409.  The  number  of  men  employed  on  railwajrs  open  for 
traffic  was  9^6  per  mile  in  1852,  and  107  per  mile  in  1853. 

The  total  number  of  passengers  conveyed  on  railways  in  the 
United  Kingdom  in  the  y«kr  1853  amounted  to  102,286,660;  the 
number  in  1852  had  l>een  89,135,729.  The  total  receipts  from  all 
eouri'^  of  traffic  amounted  in  1853  to  18,035,874*/.,  and  in  1852 
to  15,710,554/. 

The  receipts  from  goods  have  increased  from  4,750,604iL  in 
1849,  to  8,112,477?.  in  1853,  being  an  increase  of  from  1090/.  per 
mile  in  1849  to  1416/.  per  mile  in  1853;  and  whilst  the  receipts 
frt>m  passengers  in  1849  were  larger  than  the  receipts  from  goo^is 
in  the  proportion  of  53*42  to  46*48,  in  1853  the  contrary  was  the 
c&se,  viz.,  the  j>ercentage  of  the  passenger  traffic  was  47*45,  and  of 
the  goods  traffic  52*55. 

In  Scotland  the  progress  of  tra^  on  railwaya  has  been  similar^ 
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The  mean  leagth  of  railway  open  during  the  year  has  increased 
fmrn  795'5  mum  open  in  1849  to  987  miles  open  in  1833.  The 
number  of  passengers  conveyetl  in  184&  amount4Ml  tc»  7,902,224, 
an*i  in  1853  to  10,91)9,224,  which  represents  9993  per  mU^a  iu 
1849,  against  1 1,246  per  mile  in  1853.  The  relative  number  of 
paasengers  of  e^M^h  class  conveyed  would  appear  to  have  slightly 
varied,  the  numl>er  of  first  and  third-class  paasengers  having 
incieaaed,  and  the  number  of  second-class  passen^ra  having 
dioiiuifihed,  the  number  in  1840  being  720  first-class  passengera 
per  mile,  2035  aecond-claaa  passengers  per  mile,  and  6997  third- 
cl&ss  passengers  per  mile,  against  1107  first-lass,  1971  secoud- 
class,  8165  tbird-class  paasengera  per  mile  in  1S53.  The  receipts 
from  passengers  having  increasea  from  640,778/,  to  697,712;  or 
from  680/.  per  mile  in  1849  to  713/.  per  mile  in  1853;  and  th© 
proportion  of  receipts  from  each  cIjij^s  conveyed  b;iving  been,  in 
1849,  149^.  per  mile  for  first-class,  196/.  per  mile  for  second-claAi*, 
and  331 L  per  mile  from  third-class  passengers,  agaioBt  18U.  per 
mile  from  first-class,  179/,  per  mile  from  second-class,  and  345/. 
per  mile  from  third-class  passengers  in  1853. 

It  would,  therefore,  appear  that  in  Scotland  the  third-class 
tntffic  preponderates  considerably  both  as  regards  uumbera  and 
receipts.  Thei^  is  also  in  the  Scotch  lines  a  pre|x*iideitaice  in  the 
receipts  from  goods  traffic  over  the  reoeipta  from  j.»aa3€nger 
traffic. 

The  amount  received  from  goods  in  1849  was  6i"Kl,64<J/.,  and  in 
1853  it  was  1,068,016/.,  representing  818/.  per  mile  in  1849, 
jigaii^st  1075/.  per  mile  in  1853.  The  relative  propoxliona  of  the 
two  descriptions  of  traffic  were,  in  1849,  passenger  trafiic  45 '38, 
and  goods  traffic  54*62;  and  in  1853  the  receipts  fit^m  goods 
traffic  amounted  to  60' 48  per  cent,  of  the  whole  tmffic. 

The  mean  length  of  railway  opened  in  Ireland  in  the  year  1849 
was  428  miles,  and  in  the  year  1853  it  was  771  miles. 

The  tfjta!  number  of  passengers  conveyed  in  1 849  amounted  to 
6,059,947,  or  14, 142  per  mile;  and  in  1853"itiimountcd  to  7,074,475, 
or  9175  per  mile. 

The  receipts  from  goods  are  also  largely  increasing,  anrl  they 
bear  every  year  an  increaaing  proportion  to  passenger  traffic. 

With  respect  to  accidents,  it  appears  that  in  185sJ,  217  persons 
were  killed,  and  486  injured  on  the  i-ailways  in  the  United 
Kingdom  out  of  a  ^^ross  total  of  89,135,729  passengers;  of  these 
persons  181  were  killed  and  413  were  injured  in  England;  24 
were  killed  and  71  injured  in  Scotland;  and  H  were  killed  and  2 
injured  in  Irehmd.  In  the  year  1S53,  out  of  a  giioss  total  of 
102,286,660  passengers  oouveye^l  by  the  raOways  m  the  United 
Kiiigdom,  3(>5  were  killed  and  449  injured;  of  these,  243  were 
killed  and  369  injured  in  England;  37  were  killed  and  6S  injured 
in  Sootlaud;  and  25  were  killed  and  12  injured  in  Ireland. 


CONDITION   OF   THE   THAIVIES  MAESHES. 

AnalffteUt  of  the  Emdence  givtn  before  the  Select  Committee  appointed 
by  the  Howte  of  Cummons  to  inquire  into  tfte  Sanitart/  and  Agri-- 
CtUturai  State  of  the  Marshes  on  the  Sides  of  the  Thames,  the 
Means  for  tfmr  Imfiroveinentf  the  existing  Legal  Powers  for  tfie 
Purpose^  and  the  Necessity  for  further  Legislation  thereon, 

Peter  Bossey,  Fellow  of  the  College  of  Surgeons,  a  Medical 
Practitioner  residing  at  Woolwich,  and  in  practice  there  for  30 
yeai^ — ^The  town  uf  Woolwich  is  situate<l  on  the  south  aide  of 
the  Thames,  on  a  little  projecting  spur  from  Shootei-'s-hill,  and  is 
bordered  on  either  side  by  marshes;  on  the  west  side  by  a  small 
amount  of  marsh,  the  Charlton  marshes,  between  Wf»olwich  and 
Greenwich;  on  the  east  side  by  a  larger  tract,  imd  on  the  oi>posite 
side  of  the  river  by  the  Essex  marshes.  The  t<jwu  is  divided  into 
the  eastern  district  and  the  we-stem  district;  it  m  m  divided  by 
the  registrar.  The  eastern  distrid  is  exposed  to  the  malaria  of 
the  marihea,  the  western  district  is  nearly  exempt  from  it.  The 
marshes  on  the  east  form  a  oonsiderable  tract  bordering  the  river; 
the  general  impression  is  that  they  are  about  four  miles  in  length 
between  Woolwich  and  Erith,  and  varying  in  breadth  from  three- 
quai'tera  of  a  mile  to  a  mile  and  a-half  between  the  hills  and  the 
river.  They  are  occasionallv  flooded,  which  ia  generally  followed 
by  malaria  when  the  water  tms  evaporated,  ami  especially  in  the 
autumn  and  winter  of  the  year.  In  the  api-ing  and  suimner  the 
evaporation  goes  on.  But  there  are  several  sources  of  this  wet 
condition.  The  first  is  the  leakage  or  infiltration  from  the  river 
itself;  the  marches  are  below  the  level  of  the  river  in  that  dia- 
trict;  conse^juently  there  ia  a  leakage  through  or  undei-  the  banks. 


This  is  evident  by  what  is  observed  in  enpericial  weli9»  wliidi  are 
sunk  in  the  marshes  for  some  distanee  iidand;  the  wat«r  in  some 
of  these  wellg  will  rise  and  fall  according  to  the  ebb  aiid  flow  tf 
the  ti<le.  Tlie  funoimt  of  this  rise  and  M  in  a  well  ret  - 
in  the  Royal  ArsensiL,  at  350  yards  from  the  rivi^,  has  f 
mined  by"  Mr.  Sen^iay,  the  clerk  of  the  works,  to  be  :i  ft.  ^  in. 
every  tide,  and  2  inches  more  diuring  the  spring  tides,  Anr^thrr 
source  of  the  moisture  of  the  mai-shes  ia  the  land  springa,  v 
are  particulariy  abundant,  Tlie  drainage  of  these  marfel 
defective;  has  seen  lately  an  accumulation  of  rank  and  decay m^ 
vegetation  being  cleansed  from  the  ditches.  There  is  tinquetftum- 
ably  a  greater  amount  of  fever  and  a^e  in  Woolwich  and  tta 
neighbourhood  than  in  Chatham.  It  is  difficult  to  acquire  a 
knowledge  of  the  exact  dera'ee  of  their  prevaleno^  berond  one'* 
own  observation,  but  is  confident  that  in  Woolwich  a&a  its  neigh* 
bourhood,  owing  to  the  wetness  of  the  mardies  andth^  deficient 
drainage,  by  the  accumulation  of  rank  and  decaying  Yegeta.tk]% 
there  is  a  malaria  produced,  and  there  is  an  excess  of  mointure 
which  ia  also  detrinient.d  to  health.  The  popiidatiou  of  Wool- 
"wich,  according  to  the  census  of  1851,  was  32,069.  Attribntei 
the  large  amount  of  sickness  at  Woolwich  to  the  malaria  whick 
arises  from  the  marshes  above  East  Woolwich*  There  ia  no 
question  that  this  might  be  prev^ited  by  &  more  efficient  ayatem 
of  drainage.  Illness  increaaes  in  the  spring  when  the  malaria 
arises  from  the  water  going  off  and  the  hmd  iir>ing.  Any  scheme 
which  would  drain  the  marshes  quicker  would  ihorten  the  period 
when  the  malaria  is  increasing,  and  prevent  the  deposit  of  decay- 
ing vegetation.  Is  confident  etfective  drainage  wtjuld  lessen  the 
amo^inl^  of  disease,  Bemembered  seeing  last  winter  \he  marahaa 
opposite  the  Thames  under  water  for  a  very  considerable  tnuf; 
the  marshes  on  the  south  side  were  in  places  covered.  The  south 
or  Kent  side  is  not  generally  flooded,  for  the  reason  that  it  ia  a 
sandy  loam;  the  marshes  ctinsist  of  loam  on  the  surface,  th«Q 
theiie  is  sand  overlying  the  chalk,  The  Woolwich  marBhoB  are 
fioodeti  by  the  upljind  water  coming  down.  The  leakao-*-  thrtm^h 
or  beneath  the  banks  ofier»  an  im]^ie<liment  to  the  tkm  v 

of  the  water  which  comes  down  from  above;  it  keejjs  r  id 

a  wet  condition,  and  so  obliges  the  "water  to  flow  over  the  surtaoo 
or  into  the  ditchea,  H;i«  heard  that  formerly  the  water  of  the 
Thamea  occasionally  flowetl  over  the  sea-wall  and  through  th^ 
banks.  The  storm  waters  sire  dammed  back  by  the  embaiukm«rjt 
Believes  that  there  is  but  one  sluice  so  low  in  the  marsh  wall 
that  the  water  can  run  away  at  any  other  time  than  at  low  tide; 
they  are  only  partially  floo<led  on  the  Wix>lwich  side;  if  they  are 
not  covered,  probably  the  ditches  are  full,  and  the  land  is^  wet 
On  the  other  side  has  seen  it  flooded,  but  it  is  not  the  ordinal^ 
condition  of  the  marshes.  The  malaria  exercisea  an  inflnenoa 
over  a  very  large  extent;  haa  aeen  ague  and  remittent  fever  in  the 
hilla  aa  well  aa  in  the  valleys  aa  far  as  Woolwich-common  and 
Shooter'a-hill;  laiows  that  it  previdhj  even  beyond  those  plaoeH 
the  r^giatrar's  return  shows  that  it  influences  London,  Malaria 
varies  in  intensity;  it  is,  perhaps,  most  intense  in  the  morning 
and  in  the  summer  season,  after  there  has  been  a  ^p^eat  evaf»orar 
tion  going  on  under  a  hot  sun.  In  the  early  mornings,  at  3  or  4 
o'clock,  a  little  fog  arises  upon  the  marsh,  perhaps  not  above  3  ft* 
high,  which  is  exceedingly  otfensive  upon  going  into  it;  has  taken 
a  very  severe  remittent  fever  and  ague  from  poaaing  through  that 
fog;  persons  who  are  out  early  in  Sie  mormng  in  the  marahei^ 
before  the  fog  ia  diasipated,  suffer  very  much  from  ague,  whilst 
others  who  hve  upon  the  hill  and  are  above  th©  fog,  auffer  caa- 
aiderably  less*  Fog  dooa  not  occur  when  there  is  a  laiige  qnautttj 
of  water  upon  the  land,  but  generally  in  the  summer,  wbea  there 
is  least  The  peculiarity  in  the  niarsh,  which  had  given  rise  or 
ailded  a  good  deal  to  the  epidemics  of  1845-6-7,  waa  this;  the 
owners  of  the  marshes,  or  the  perst>ns  who  used  them,  had  datil- 
med  up  many  of  the  ditclies,  so  that  they  were  for  a  long  time  in 
a  very  unclean  state;  this  was  followed  by  a  very  great  exteoaiod 
of  ague  and  intei-mittent  fever.  Some  horses  had  been  alfeeteii 
with  the  staggers,  and  it  was  supposed  to  have  been  pttMluoed  hgr 
their  drinking  aalt  water;  some  of  the  sluices  in  the  manili  buika 
are  so  high  that  they  only  admit  the  water  at  half-tide»  cooa^ 
quently  it  comes  in  in  a  very  brackish  state.  The  gnuEier%  to 
avoid  this,  increased  the  number  of  pens  in  the  marshea,  and  kepi 
the  upland  water,  so  that  the  cattle  coultl  drink  nothing  but  freah 
water.  Does  not  know  if  this  damming  up  exists  now.  The 
sanitary  condition  of  W^uOwich  of  hite  years  has  rather  d«^ii<>* 
rateti  "  There  has  l>een  an  increase  of  fever,  and  also  an  increa^ 
of  ague. 
Jambs  Stewart. — ^Resides  on  Woolwich-common;  w»a,  tmtil 
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^t«lVr  Injq)ectorOeiieral  of  the  Ortlniuice  Medical  Depiirtinent, 
^a&d  has  had  mAny  years'  experience  »b  to  thie  jsanitftry  oonditioii 
'  Woolwich.    The  nightrguArd  at  the  Arsenal  U  e«pedally  un- 
ithy,  In  oonaequence  of  the  malaria  from  the  marshes;  the 
^ViftUna  is  clearly  the  cause  of  the  fever  and  ague  so  locally  pre- 
valent; the  higher  parts  of  the  tt3wn  are  not  so  unhealthy  m  the 
lower  parts;  there  is  greater  prevalence  of  ague  when  the  wind  is 
fc^m  tne  north  or  north-east,  that  is,  when  blowing  from  the 
)  snarshea;  and  also  when  the  weather  is  very  hot     Considerable 
Snjprovement  may  be  anticipated  in  the  health  of  Woolwich  hy 
&n  effective  drainage  of  the  marshes.     There  is  now  more  arable 
■  land  than  formerly,  and  conaequently  more  drainage.     It  is  sup- 
(|K]«ed  that  niAl&rious  air  is  very  dense;  there  is  no  test  for  mala- 
Ifia,  either  mechanical  or  chemical.    Generally  a  fog  is  perceived 
[  lying  over  njalarious  laud;  there  is  a  kind  of  b&jce  that  fallfl  over 
|tae  huid.  and  when  the  sun  k^aiches  it  it  rises;  that  is  &om  the 
Iffleeta  of  the  sun.     Thinks  it  can  Ije  proved  almost,  from  what  is 
Iknown  of  certain   localities,  that  malaria  ^^'ill  Ije  carried  up  the 
(■lo{)e  of  a  hill  by  a  light  wind:  it  is  never  known  to  descend 
k  ig&in  fn>m  the  crest  of  the  hill.    Accounts  iu  thU  way  for  the 
agues  which  happen  on  Sandy- hill  and  Plumst^ad-common,     If 
yoa  take  a  certain  height  the  land  is  entirely  exempt;  still  the 
malariji  will  travel  up  a  slope.    The  increase  of  buildinga  on  the 
low  and  unhealthy  ground  near  Plumstead  tends  to  increase  the 
.mortality  in  East  Woolwich.  There  is  greater  prevalence  of  ague 
^'When  a  hot  summer  follows  a  wet  winter.    There  i^  liability  to 
remittent  fever  even  if  the  marshes  wei-e  very  dry. 

Geurok  Farr,  SurgtH)n  iu  the  Ordnance  Medical  Department 
,  at  Woolwich. — Has  been  abroatl  till  lately  since  1846;  previously 
L]pM8ed  ten  years  at  Woolwich.    Am^ongst  the  artillervnnen  a«^lmit- 
'  ted  into  the  hospital  at  W<x>lwieh,  there  is  a  great  deal  of  inter- 
mittent fever,  and  some  remittent  fever,  the  former  in  the  spring 
of  the  year  and  the  latter  towards  autumn;   the  predisposing 
t;4SftttBe,  no  doubt^  is  the  maJariA  of  the  neigh bourhocKi;  diarrhoea 
irises  from  the  same  cause;  rheumatism  and  tiedoioreux  are  also 
fsommon.     The  place  be  conceives  to  have  the  greatest  prop<7rtion 
of  attacks  of  diseases  incident  to  nialaria,  next  to  Wo4>lwich,  is 
h  about  the  lakes  of  ComidA.     There  it  was  more  violent,  a  more 
[  iwiftly  progressm^  diaease,  a  remittent  fever  very  frequeutlv  ter- 
i.minating  filtally  m  twenty  hours*    A  great  many  men  died  of 
'ague  during  the  construction  of  the  Eideau  canal. 

Rev.  WiLUAM  AcwoRTH,  Vicar  of  Plumstead.— The  poor  child- 
ren do  not  attend  school  in  consequence  of  the  prevalence  of  ague 
,  among  themselves  and  their  parent:^,  and  the  expenses  consequent 
\  thereon.    Was  compelled  to  remove  from  the  Vicarage,  which 
us  in  the  marshes,  to  higher  ground,  which  is  perfectly  healthy. 
WiuaAM  Dickson,  Farmer  and  Land  Agent  at  East  WyckhMUj 
near  Welling,  Kent — Holds  sixty-two  acres  of  marsh  land,  part 
k  imder  the  pioughf  part  under  graaa.    The  water  is  penned  up  too 
Lkigh  sometimes;  even  now  the  water  is  going  back  in  the  furrows 
on  the  me^idow  land.    There  is  no  drainage  upon  liis  land^  because 
I  there  is  no  out^L     The  damage  to  a  crop  <*(  wheat  per  acre, 
^  taking  it  at  the  lowest,  iM  a  quarter  of  wheat  per  acre  per  annum. 
Calculates  the  loss  with  respect  to  the  quantity  of  hay  is  upon 
tlie  average  from  one^half  to  three-quarters  of  a  load  per  acre;  a 
load  contains  18  cwt    There  is  a  deterioration  of  1/.  and  even  21, 
a  load.   Grows  upon  the  upland  a-auarter  to  the  acre  more  wheat 
on  t^e  average  ioan  ou  the  marsh  land;  is  satisfied  that  he  could 
L fiet  five  quarters  to  the  acre  upon  the  marsh  laud  if  it  were  laid 
idiy.     The  staple  of  the  marali  Linds  is  not  all  the  same;  the  land 
'  the  lower  level  next  to  Erith  is  of  a  thinner  nature.     There 
M  not  so  much  deposit  left  by  the  river,  because  it  lies  near  to 
the  tidal  stream,  which  when  receding  carried  with  it  the  deposit. 
The  marshes  do  not  want  lime  u  a  manure;  there  is  lime  in  the 
p  river,  from  washing  the  chalk  cliffs  about  Giii ve^iend,  whidi  is 
L  carried  up  by  the  tidt-,  and  mixeil  with  the  London  manure  that 
flows  down,  and  is  deposited  upon  the  mud^  from  whence  it  finds 
its  way  iij  the  marshes     It  is  a  deport  of  carbonate  of  lime, 
which  is  next  to  lime.    Has  no  doubt,  speaking  as  a  practical 
I  ap*icultumt,  that  his  marsh  land  would  pfiy  fir  draining;  the 
[  ooiitacles  to  its  being  drained  are,  a  great  many  prsons  occupying 
LmarBh  land  are  graziers,  and  they  like  to  see  plenty  of  water,  as 
ttiio  oowkeepers  say  the  cows  will  not  give  milk  without  they  have 
FpleDty  of  water  to  drinK  theretbre  thtiV  pen  it  to  make  a  head; 
L  their  land  would  be  the  better  for  drainage,  but  they  are  pt^ 
liudiceii    The  obstacles,  in  point  of  fact,  to  the  drainage  of  this 
^jand,  which  would  be  a  benefit,  not  only  in  an  agricultund  point 
of  view,  but  as  regards  health,  are  the  prejudices  of  a  number  of 
people,  who  take  a  mistaken  view  of  the  results  of  draining. 


With  reference  to  the  application  of  lime,  it  is  well  known  that 
it  is  of  no  use  to  apply  lime  to  wet  land;  but  supposing  the  laud 
were  well  drainedt  the  farmers  would  apply  lime  to  it,  and  there- 
fore increase  the  value  of  the  land  for  growing  purposes.  Suf- 
fered last  year  in  making  hay,  from  the  water  coming  back  upon 
the  meadow  laml  Hia  workmen  live  in  the  uplands;  they  will 
not  stop  all  night  in  the  marshes.  Does  not  keep  sheep  upcm  the 
marshes;  is  afraid  of  the  i^t;  they  are  usually  sent  in  the  epnng 
and  summer  and  latter  end  of  the  year;  they  feed  there  as  long 
as  the  ground  is  dry,  and  when  the  wet  comes  on  they  are  re- 
moved. It  would  be  poRsible  to  provide  a  supply  of  fresh  water 
for  the  stock  and  cattle  in  the  marshes  if  they  were  properly 
drained;  before  the  South-Eastem  Rail  way  carried  their  conduits 
under  the  railway,  the  managing  man  of  the  commissioners  did 
not  look  sufficiently  to  one  of  the  conduits  under  the  railway, 
where  the  main  sewer  is,  and  the  banks  of  that  sewer  have  beii 
made  for  several  years,  by  the  accumulation  of  the  drift  from  the 
uplands  caused  by  the  fresh  water  coming  in;  they  have  allowed 
that  increase  to  sink  down  into  solid  ground,  and  now  the  water 
rides  level  with  the  top  of  hU  ground,  and  the  Imubi  being  of  a 
sandy  and  porosis  nature  the  water  gets  into  his  fields.  The  cattle 
oould  get  plenty  of  fresh  water  to  drink  even  if  the  marshes  were 
made  thnn>ughly  dry,  because  the  conduits  to  the  river  have  only 
to  be  enlarged,  and  the  mains  deepened,  to  fill  the  ditches  with 
water,  and  then  deep>en  the  approaches  to  the  drinking  places. 
It  ia  only  required  to  dee|>en  the  ponds,  and  a  supply  of  fresh 
water  can  be  had;  the  water  shoula  be  lowered  down  so  that  a 
drain  3^  feet  deep  could  be  miide.  There  is  not  any  force  in  the 
objection  which  is  made  by  the  owners  of  the  milch  cows,  that 
they  will  not  get  plenty  of  water;  they  will  get  plenty  of  ^'ater, 
only  tliey  want  it  dammed  up  to  the  top  ilmt  it  may  make  a 
fence.  The  lowering  the  water  in  the  marshes  by  a  drain  3^  feet 
deep  would  cause  an  increase  in  the  temperature  of  the  ground; 
better  crops  oould  be  had,  and  water  always  had  bv  having  <ieep«r 
ditches  or  larger  approaches  to  that  water.  On  liis  land  there  i« 
8  feet  of  what  is  called  marsh  deposits  from  the  river,  upon  a  bed 
of  peat;  chalk  is  below  the  peat,  it  crops  out  in  the  uplands. 
Does  not  think  peat  water  so  good  as  fresn  water.  If  the  dit^jhes 
were  deepened,  that  would  be  sufficient  The  mud  covers  the 
peat;  the  water  does  not  get  to  the  peat;  it  forma  a  njisty  drain 
over  it,  which  is  very  prejudicial  m  the  spiing  and  autumn.  The 
average  rent  of  land  in  the  marshes  is  30*.  to  40*.  and  50^,  nii 
acre;  generally  there  is  more  given  for  gmss  th»n  for  anible  land; 
in  some  places,  where  it  is  acconmicwiation  land,  60t.  has  been 
given  by  butchers.  Supposing  30*,  an  acre  was  now  paid  (or  cul- 
tivated laud,  the  increased  rent,  if  the  land  were  hiid  thoroughly 
dry,  would  be  5*.  to  10*.  an  acre.  In  hia  opinion  there  is  no  want 
of  outfall  and  no  phyaiaU  difficulty  in  the  way  of  draining  the 
marahes;  plenty  of  outfall  oould  be  got  if  the  sluices  were  only 
increased  m  size  and  the  mnins  deepened;  it  does  not  require  any 
lai^  engineering  work.  He  would  rather  give  60#  for  an  acre 
weU  drained  than  3?.  for  the  imdrained.  Does  not  conceive  that 
it  would  l>e  possible,  under  prei*ent  arrangements,  to  obtain  the 
consent  of  toe  necessary  number  to  drain  the  marshes;  it  would 
require  an  act  of  parliament.  The  cost  of  cultivation  on  the 
drained  is  much  the  same  as  on  the  und rained,  except  that  you 
pay  a  little  mom  and  hjive  a  better  crop.  The  great  obiect  of  the 
persona  who  hold  this  land  in  uot  wishiug  to  have  it  drainetl,  is 
to  have  the  ditches  as  a  fenc^.  If  th<jse  ditches  were  made  deep, 
they  would  serve  as  fences  just  as  they  do  now;  it  wants  the 
water  to  be  lower  in  the  ditches,  and  then  you  can  deepen  the 
drains;  the  ditches  would  be  just  tia  eifeotual  for  fences  aft^er  they 
were  drained  as  before;  the  ponds  and  approaches  must  be  maile 
deeper  where  the  cattle  drink. 

William  Stocklet,  Senior  Veterinary  Sumeon  of  the  Ord- 
nance.— Has  been  sixty  years  in  the  service.  When  young  horses 
are  exposed  to  marshy,  wet  situations,  there  is  a  peculiai'  disease 
generated  which  arises  from  the  damp  and  from  the  impurity  of 
the  low  marsh  lands,  which  la  a  disease  of  tlie  chest  and  produces 
water;  it  is  a  disease  of  tlie  pleura;  instead  of  its  going  on  t» 
inflammation  it  goes  on  to  produce  water  in  tlie  chest.  We 
remove  them  generally  in  time,  but  we  never  return  those  whn 
are  aifected  by  the  marshes.  They  recover  upon  the  high  ground 
whera  the  Infirmary  is  situated,  and  become  strong  again  if  they 
are  detected  in  time.  There  is  precisely  the  same  effect  pr*xluc^d 
in  all  situations  of  that  kind.  No  doubt  the  malfiria  is  debili- 
tating to  their  constitution;  it  runs  ou  fnmi  infianimatiou,  which 
is  pr^xluced  by  damp,  to  debility  and  water;  there  is  nothing 
pecuiiikT  in  these  mar^shes  to  any  others  which  he  has  seen.  When 


tUe  land  has  beoome  drj  and  the  ait  is  light,  there  is  no  disease 
Among  the  hon«a;  we  keep  them  in  abeda  dmriiig  the  winter^  and 
when  tbey  are  turned  out  the  weather  has  become  warm. 

J.  TuiTT  SouTttj  Surgeon  at  St,  Thomas's  Hoepital. — Resides 
at  Blackheath'park.  His  knowledge  of  the  marshes  originated 
in  having  been  appointed  last  year  a  member  of  the  sanitary 
coimuittee  of  Charlton^  and  the  Walacot  district  of  that  parish 
having  been  assigned  Uy  him,  with  some  othere»  to  overlook  He 
then  made  a  report  to  the  sanitary  Board,  of  which  the  foOowing 
is  the  substance : — ^The  Charlton  'marshes  are  very  much  lower 
than  the  river,  from  which  they  are  protected  by  an  artificial 
l>ank  about  10  or  12  feet  high.  One  or  two  large  spring  ditches 
mn  through  them,  carrying  off  the  «pring  water,  and  also  the 
drainage^  from  the  private  ditches;  but  For  the  moat  pju-t  the 
private  ditches  are  veiy  imperfectly  looked  after.  In  the  river 
Dank  are  one  or  two  sluices  in  connection  with  the  spring  ditches, 
which  are  opened  at  very  irregular  times,  as  may  suit  the  occu- 
piers of  the  land  in  their  immediate  neighbourhood;  and  conse- 
quently, during  the  greater  part  of  the  year,  the  ditches  are  in  a 
veiT  tiithy,  nasty  state,  very^  oifensive,  find  full  of  decayed  \'ege- 
table  matter  and  mud.  The  drainage  geiieniJly  i«  extremely 
imperfect  Between  a  private  road  which  separates  Charlton 
jiarish  from  Greenwich  parish,  one  part,  the  eastward  side  being 
ia  Charlton,  in  the  occupation  of  Mr,  Eoberts,  and  the  westward 
side  being  Mr,  Angerstein^s  property — between  that  road  and 
Wo*:>lwich  parish,  which  is  Berated  from  Charlton  by  a  road 
called  the  Manor- way,  almost  the  whole  of  the  land  is  swampv* 
E^'en  at  a  very  ahoit  distance  from  the  surface,  if  a  trench  only 
12  or  lb  inches  is  dug,  it  soon  tills,  and  the  drainage  does  not  run 
away.  A  vast  number  of  houses  have  been  built,  and  are  still 
building,  particularly  towards  the  east  end  of  the  marsh,  which 
ia  in  a  very  swampy,  unhealthy  oonditioo;  many  of  the  tenants 
state  that  they  cannot  keep  their  ground  tioors  dry,  and  not  even 
the  hearthstones,  in  some  iu»tances.  The  only  drainage  fi^m 
those  houses,  at  the  time  when  he  visited  them  last  autumn  with 
other  members  of  the  sanitary  committee,  were  some  small  drains 
about  18  inches  wide,  and  aliout  as  many  deep,  into  which  the 
drainage  from  the  cesspools  and  from  the  houses  ran;  part  got 
away  as  it  could,  by  soaking  into  the  ground  and  by  evaporation* 
Where  it  could  not  get  away  fjuite  so  quickly,  it  spreiid  over  a 
large  space,  and  formed  vety  stmldng^  standing  pools  of  water. 
Bunning  into  these  a  great  number  of  6-inch  drain  pipes  are  also 
laid.  He  went  over  the  district  that  morning,  on  purpose  to  see 
if  any  alteration  had  been  made.  Is  informed,  tWt  under  the 
direction  of  the  surveyor  of  Roupeira  estate,  to  which  the  greater 
jjart  of  this  property  belongs,  large  12-inch  pipes  are  now  being 
put  down,  and  run  into  t!ie  spring  ditches  belonging  to  the  Com- 
missioners (although  T^dthout  the  right,  he  l>elieves,  to  do  so),  in 
place  of  the  narrow  gutters  which  were  mentioned  above  as  being 
so  otfensive;  and  communicating  with  them  are  small  pipe-drains 
for  the  house  sewage,  and  each  two  houses  having  one  small  pip« 
drain.  It  will  make  the  ditches  sewers.  Thinks  the  sluice  by 
Charlton  pier  is  regularly  opened,  but  believes  the  sluice  which 
is  by  Mr.  Angeratein's  property,  just  to  the  westward  of  Charlton 
parish,  is  rai»ed  or  put  down  as  it  may  suit  the  purpose  of  the 
fiurmers  occupying  the  land. 

Sir  CuLLiNO  Eardlky,  Bart— Besides  at  Belvidere,  dose  to 
the  Erith  marshes.  The  neighbourhood  of  the  marshes  is  in  a 
continual  state  of  ague,  which  deters  persons  from  settling  in  the 
vicinity.  It  is  impossible  for  the  district  commissioners  ofsewera 
to  move  in  the  matter,  as  it  h  necessary ,  but  impracticable,  to 
obtain  the  consent  of  three-foui-tha  of  the  proprietors  or  occu- 
piers in  order  to  carry  out  a  system  of  drainage.  Has  been  for  a 
|0od  many  years  acommissioner  of  the  North  Level  of  the  Bed- 
ford Level,  and  tliere  is  a  very  striking  contrast  between  the 
thorough  drainage  of  that  district,  a  long  way  from  the  metro^ 
p**lis,  and  the  very  defective  di'ainage  of  our  ilistrict,  which  is 
close  upon  the  metr'^pf>lis.  It  has  been  stated  that  London  stands 
unon  about  21>,000  acres  of  land.  Upon  the  north-east  there 
aouts  the  Thames  marsh  district  of  32,000  acres  of  nndrained 
land;  this  is  equivalent  to  a  person  living  in  a  house  of  20 feet 
frontage,  with  a  marsh  of  32  feet  abutting  upon  it.  In  the  Nortk 
l^evel  the  drainage  has  been  thorougldy  etfectecl,  bv  means  of 
applications  which  might  be  very  easily  adopted  in  tliis  district. 
The  Be<lforti  Level  is  dmined  by  natural  outfall;  but  the  great 
means  which  has  rendered  that  district  well  drained  is,  that  a 
certain  number  of  persons  were  chosen  by  the  proprietors  who 
pottiess  their  confidence;  they  have  no  difficulty  in  taiing  the 
country,  they  have  very  large  powers  of  tajLatiom    Both  steam 


and  windmills  ase  entirely  superseded.  The  river  Kene  Km  beta 
deepened  down  to  ^e  sea,  and  by  that  means  a  completely  natunl 
system  of  drainage  has  been  obtained  In  the  Nene  tlie  watem 
flow  off  only  at  low  water;  there  are  sluices  which  open  at  hi^ 
and  shut  at  low  water;  but  engineers  report  that  the  Thamei 
marshes  might  be  drained  in  the  same  manner. 

Charles  Jows  Pinchik,  Surgeon  in  practice  at  Gmvescnd.— 
Bears  testimony  to  the  prevalence  of  ague  and  severe  manh 
fevers  in  and  around  Onivesend. 

James  Russell,  Farmer. — Had  a  huge  farm  in  the  periah  of 
Fhmistead;  at  his  own  expense  under-drained  about  3KK>  acres, 
and  found  a  considerable  benefit  by  it  Thinks  all  the  laud  in 
the  parish  requires  under-draining  in  the  marshes.  Finds  hia 
cro|Js  very  much  improved  since  he  undei^irained  the  land.  Hae 
no  doubt  all  the  land  in  the  marshes  is  equal  to  his,  asd  tliat 
they  would  benefit  equally  if  they  were  under^drained.  The 
avei-age  expense  of  draming  the  200  acres  was  about  5t  or  5^  IQt. 
an  acre. 

David  Corbet,  M.D.,  residing  at  Orsett,  in  Essex. — ^The  "v^ide 
type  of  disease  which  prevails  in  his  district  indicates  a  maiariooa 
and  b(itlly-d rained  country.  The  influence  of  the  malaria  extend* 
a  considemble  distance;  lias  known  it  extend  as  high  as  laindon 
Hilk,  the  name  of  a  pariah  standing  off  the  marshes  and  Toy 
high. 

Richard  Hkath,  Surgeon,  Grays, — Fevers  and  a^oea  are  the 
prei'ftiling  diseases  in  his  district;  in  drained  matabee  eaaea  of 
ague  are  rarely  heard  of  Questions  if  any  svstem  of  drainage 
would  remove  the  fogs,  because  fogs  occur  where  there  are  no 
marsh  lands. 

John  Manlkt,  M.D.,  Barking. — ^The  healtb  of  Barking  lua 
improved  considerably  within  the  last  fifteen  or  eighteen  yean; 
accounts  for  this  change  by  the  great  improvement  whicn  has 
taken  place  in  the  drainage  of  the  Barldng  marshes.  It  has  been 
brought  about  by  having  additional  sluices  put  down,  by  which 
means  the  water  is  earned  off;  the  ditches  are  not  full,  and  the 
ground  itself  is  better  drained;  it  is  not  swampy. 

John  Hathw^ood,  Clerk  to  the  Commisaionera  of  Sewera  for 
the  limits  extending  from  LombardVwaM  to  Gravesend*bridga^— 
The  date  of  the  commission  is  June  30th  1853,  being  a  renewal 
of  commissions  which  have  exiated  200  or  300  yearn;  the  fisst 
was  established  under  23  Henry  VIII.  It  issnee  from  ChanoetTv 
and  is  directed  to  persons  nameil  by  the  lord  chancellor  and  chief 
justice;  there  are  ninety*flve  commissioners  at  present;  it  is  an 
unpaid  eonunission.  The  tax  for  drainage  works  is  levied  on  the 
occupier,  who  may  or  may  not  claim  it  from  the  proprietor.  The 
Commissioners  are  obliged  to  charge  to  each  year  the  expenditure 
which  may  take  place.  The  consent  of  three-fourths  of  the 
owners  and  occupiers  is  necessary,  in  order  to  raise  money  to  be 
distributed  over  a  period  of  foui'teen  years.  The  tax  is  always 
raised  by  soot,  jjayaole  in  the  year.  It  is  highly  expedient,  for 
the  sake  of  justice  to  ail  parties,  and  for  the  improvement  of  the 
land,  that  there  should  be  power  to  undertake  the  neoeeaarj 
drainage  works,  to  raise  a  large  sum  at  onoe,  and  to  extend  ita 
payment  by  the  occupiers,  &c.  over  a  period  of  years.  No  new 
works  of  any  kind  am  be  undertaken  without  consent  The 
power  of  occupiers  to  dam  up  the  water  in  the  private  dttcheip 
and  the  inability  of  the  commissioners  to  interfere,  is  productlYe 
of  very  injurious  effects.  It  would  be  expedient  to  grant  similar 
powers  to  the  Sewera  Commissioners,  as  were  given  to  the  Indo- 
sure  CommisHtf)nerH;  if  the  conmiiseioneni  were  empowered  to  do 
new  works,  unless  three-fourths  or  any  stated  number  objected 
after  notice  which  might  be  prescribed,  that  would  probably  venr 
materially  do  away  with  the  difliculties.  Upon  the  survey  eaca 
year,  the  commissioners  are  attended  by  their  surveyor  (who  is  a 
paid,  permanent  officer),  by  the  derk,  and  by  the  expenditor; 
they  tnen  inspect  the  work  which  has  been  done  during  the  pre- 
vious year,  and  the  expenditor  produces  to  them,  as  they  go  alon^ 
an  estimate  of  the  work  required  for  the  forthcoming  year;  the 
material  outlay  ia  for  the  repair  of  the  Thames  eimjankmeiitb 
Every  year  after  the  survey  is  made,  the  commissionere  hold  an 
annual  meeting,  at  which  they  pass  the  previous  yeai's  aocounU  of 
the  whole  of  the  levels,  and  any  one  mav  attend  if  he  tbinka 
proper.  They  then  make  an  estimate  of  tne  cost  for  the  Ibrth- 
ooming  year,  and  direct  the  warrants  for  the  levying  of  soots  to 
be  prepared;  and  then,  at  a  subsequent  meeting,  the  warrants 
are  issued.  The  bookE  are  open  for  the  inspection  of  any  land- 
owner or  occupier.  The  commissioners  can  levy  what  amount 
they  please  wben  the  works  are  consented  to.  The  great  numbar 
of  occupiers  is  the  main  difficulty  to  the  oonsents  being  obtained. 
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Entirely  ooneura  with  the  riewB  of  Mr.  Eaaton,  aa  givea  in  hia 
report  Ttiere  is  no  private  act  with  reference  to  these  marBhes ; 
the  oommifiaioners  work  entirely  under  the  public  act  commonlj' 
termed  "Hodge^  Act"     One  of  the  poiuta  of  this  act  was  to 

S've  the  commiflaioners  additional  powers,  with  the  oijnflent  of 
Lree-fourtha  of  the  owners  and  occupiere.  Before  that  time  the 
otumnisaioners  could  do  no  new  works  whatever.  Then  came 
"Hodgea*  Act,  which  said,  "You  ahall  have  power  to  do  new 
works,  but  we  wiU  give  a  oontrolliog  power  to  the  owneni  and 
OOQupiers  to  the  extent  of  three-fourths  of  the  value,*'  Every 
rinioe  htm  a  flap  to  it,  which  ia  a  self-acting  flap,  and  the  outlet  is 
deansed  and  dbcharged  by  itself,  upon  the  aubeidence  of  every 
tide;  no  salt  water,  throughout  the  whole  of  the  levels,  is  admit- 
ted. The  §ur\'eyor  is  the  man  to  whom,  in  the  first  instance, 
these  flaps  are  entrusted,  and  then  he  has  under  him  two  or  three 
Other  persons  whose  duty  it  is  to  see  daily  to  the  sluices.  The 
lunreyor  is  paid  a  stated  salary  of  100/.  a-year;  it  occupies  the 
whole  of  hia  time.  There  is  not  any  power  in  the  commissionera 
when  they  see  the  private  ditches  in  a  dangerous  state,  to  compel 
tbf»  owners  to  repair  them;  aucb  a  provision  would  be  ad  van- 
I  tageoua.  In  one  of  the  levels,  the  Stone  Great  Level,  which  m  a 
^  Bnall  level,  the  commbsioners  having  the  consent  of  three-fourths 
of  the  owners  and  occupiersj  put  down  a  new  sluice  at  a  lower 
lerel,  and  the  benefit  tnroughout  the  whole  of  that  level  since 
has  been  found  very  great  Objects  to  the  commissioners  being 
elected  by  the  owners  and  occupiers. 

BoBBRT  Westlet  Hall  Dark,  a  Landed  Proprietor  in  the 
{ftKuhea  of  Eainham  and  Wennin^n,  also  a  Cominissioner  of 
Sewers  for  the  district. — Hia  exjierience  of  the  agricultural  state 
of  the  marshes  is,  that  drainage  ia  exceedingly  wanting;  not  only 
these  marshes,  but  the  lands  both  east  and  west,  as  far  aa  Bark- 
\  Ing  and  aa  far  as  Grays.  A  great  p4>rtion  of  the  lands  between 
l^inb*^  and  Barking  are  under  arable  cultivation.  Has  often 
known  a  crop  of  potatoes  to  be  twice  plimted  and  twice  flooded 
in  a  year.  Within  the  last  three  years  has  ako  known  the  same 
acei<fent  to  hapjien  to  crops  of  wheat;  yet,  in  spite  of  that,  the 
produce  of  everything  that  has  ntit  perished  by  the  water  is  of 
the  moat  magnificent  description;  it  is  land  which  ia  capable  of 
growing  wh^it  and  potatoes  (if  the  dij^ease  does  not  take  them) 
alternately,  without  mtermission  and  without  mauure,  for  any 
number  of  years*  Haa  observed  that  there  are  a  great  many  old 
intersecting  walla  and  high  places  which  have  been  formed  at 
different  levels  by  the  depjait  of  the  river.  In  all  ca^es  in  which 
the  level  is  higher,  the  grass  is  finer  and  of  a  more  fattening 
quality;  in  many  cases  those  high  places  are  as  much  aa  eight  feet 
above  the  level  of  the  water.  He  feela  justified,  therefore,  in 
concluding  that  if  the  watens  were  reduced  over  the  whole  levels 
to  a  proportionate  depth  below  the  general  sur&ce,  the  quality  of 
&ll  the  grass  would  come  to  the  same  pitch  an  it  now  is  upon 
thoffe  isolated  spots. 

Samuxl  Westwood,  Occupier  of  Land  at  I^indon-HilL — Is  a 
eommiasioner  of  sewers  on  the  level  beginning  at  West  Thurrock, 
just  below  Purfleet  and  from  thence  dowTi  to  Fobbing.  In  the 
level  of  Fobbing  about  one-fifth  is  in  arable  culture,  tne  remain- 
der in  graas;  on  the  level  of  Mucking  to  Tilbury,  about  a-fourth 
is  arable;  and  in  another  level,  Chad  well  to 'Grays,  a-fourth. 
They  are  very  indifferently  drained-  A  marsh  bailiff  is  apyjointed 
to  inspect  the  works,,  at  a  salary  of  150/.  a-yean  Suggests  the 
appointment  of  a  paid  commissioner  in  each  district  Thinks  a 
Board  in  Liondon  would  not  do  at  all;  in  cases  of  breach,  where 
there  is  a  great  extent  of  water  pressing  upon  heavy  walling,  it 
requires  somebody  upon  the  spot 

JoBK  Atrton  Paeis,  iLD.,  President  of  the  College  of  Phy- 
■iciana. — Bears  testimony  to  the  existence  of  ague  in  the  Eastern 
part  of  London  aa  attributable  to  the  influence  of  the  Thames 
mAnhes. 

W.  W.  Gull,  M.D. — From  Woolwich  along  the  line  of  the 
nwiiet,  even  up  lieyond  Westminster,  we  are  frequently  receiv- 
ing oaaes  of  distinct  f^ue  and  other  direct  effects  of  miasm  at 
Ouys  Hospital,  both  into  the  house  and  as  out  patients;  about 
half  come  from  Woolwich  and  Erith,  and  the  other  cases  we  get 
from  the  Isle  of  Doga,  Greenwich,  Dentford,  Rotherhithe,  Wap- 
ping,  Shadwell,  Bethnal-green,  and  T^  hitecha|jel ;   we  get  them 
•long  the  Thames  fr*tm  Bermoodsey  and  Lambeth^  and  even  fi-om 
i  tlie  place  upon  which  thes<i  Hoiiiwia  are  standing;  from  Westmin- 
iter  we  have  marked  caaes  of  miasmatic  influence.     The  marsh 
ia  one  of  the  most  fniitfol  9oui"C4ia  of  miasm;  has  no  doubt  that 
.  London,  on  the  banks  of  the  Thames,  is  miasmatic    There  is  no 
I  doubt,  taking  the  whole  of  tbe  population  of  London,  that  the 


draining  has  had  very  much  to  do  with  lessening  tlie  miasmatic 
condition  of  London  of  late  years.  We  however,  even  now  aee 
mia«m  not  only  producing  ague,  but  having  a  distinct  iufluenoe 
upon  other  diaeasest  The  common  fever  of  London  in  certain 
seasons  aasumea,  to  use  our  language,  qnite  a  miasmatic  type* 
We  find  persons  suffering  under  typnua  and  typhoid  fevers  sud- 
denly losing  the  chai-acteriatics  of  the  fever,  and  assuming  qnite 
an  aguish  character;  cannot  say  that  it  has  increased  of  late;  it  is 
uncertain  in  its  appearance;  we  have  it  in  some  seasons,  and  we 
lose  it  in  others.  An  effectual  drainage  of  the  niarshea  would 
remove  a  fertile  source  of  malaria.  The  large  amount  of  mud  on 
the  banks  of  the  Thames  has  an  iniurious  effect  upon  health;  for 
a  large  portion  of  the  twenty-four  hours  it  is  left  exposed  to  the 
air,  when  it  must  be  evaporating  noxious  gases.  Marsh  miasma 
are  conveyed,  no  doubt,  a  considerable  distance;  sutficiently  au- 
thentic cases  are  recorded  to  show  that  the  influence  of  marsh 
miasm  extends  several  miles.  Dr.  J<jhn  MaccuUoch,  who  wrote 
a  very  careful  work  upon  the  subject  of  miasm^  gives  several 
instances  of  its  conveyance  to  that  distance;  but  as  the  metro- 
polls  itself  is  miasmatic,  it  would  be  dlflicult  to  separate  the 
effects  of  the  two  sources  of  influence.  During  this  week  I  find 
in  one  of  the  journals  a  paper  stating  that  many  cases  of  ague 
have  during  this  spring  been  admitted  into  St  George's  HoBpital^ 
which  the  writer  supposes  may  have  come  from  Brompton  or 
Chelsea. 

Thomas  Webster  Rammell,  C.K — Has  been  directed  by  the 
Board  of  Health  to  examine  the  marshes.  Has  examinea  the 
marsh  lands  generallv  on  both  sides  of  the  river.  The  gross 
extent  of  marsh  lana  between  London  and  Sheemesa,  on  the 
north  side,  is  about  22,0(X)  acres;  and  on  the  south  side  rather 
more  than  I6,00li  acres;  being  a  total  of  nearly  3ft,O0O  acres. 
The  marshes  are  divided  into  separate  areas  by  the  high  lands 
which  come  down  to  the  river  Commencing  on  the  north  side, 
the  first  area  of  marsh  land  is  the  Isle  of  Dogs,  which  contains 
about  400  acres.  There  is  tben  a  very  extensive  area  extending 
from  Blackwall  down  to  Purfleet^  where  the  high  land  touches 
the  river:  that  I  have  calculated  in  three  separate  areas,  of 
2^*00  acres,  24CK),  and  2000;  making  altogether  about  7000  acwa 
in  that  level.  There  is  then  on  the  north  side,  an  area  between 
Purfleet  and  Grays  containing  nearly  KJOO  acres-  Then  there  isi^ 
between  Grays  and  Tilbury,  an  area  of  about  3000  acres*  These 
areas  have  been  roughly  measured  from  the  Ordnance  map,  Un- 
der the  Metropolitan  CommiBsion  are  the  Isle  of  Dogs  and  part 
of  Greenwich  marsh,  making  together  about  580  acres.  There  is 
then  a  commission  extending  over  Dagenham,  on  the  north  side 
of  the  river;  that  appears  to  extend  from  Blackwall  down  to 
Eainham,  and  contains  about  5500  acres.  Then  there  is  a  com- 
mission with  about  6500  acres,  on  the  north  side,  between  Bain- 
ham  and  a  point  beyond  East  Tilbury,  just  opjxjsite  Hope  Point. 
There  is  then  a  portion  on  the  north  side,  near  Fobbing,  contain- 
ing about  3300  acres,  and  which  is  under  a  separate  commission. 
Then  there  is  Canvey  Island,  which  appears  to  be  under  a  sepa- 
rate commission;  it  contains  about  4000  acres.  Then  there  seem 
to  be  about  3000  acres  of  land  out  of  commission  on  the  north 
aide.  On  the  south  side,  from  the  Isle  of  Grain  up  to  Gravesend, 
there  are  about  1 1/.KX>  acres  in  oommiaBion.  The  extent  of  marsh 
land  below  Gravesend,  down  to  Sheemess,  is  about  1 1  »000  acres, 
— The  witness  was  requested  by  the  chairman  to  state  particu- 
larly, with  regard  to  the  Erith  and  Plumstead  levels,  what  works 
are  required  to  carry  out  a  more  efficient  system  of  drainage. 
He  said,  that  area  he  would  take  to  be  3(M)0  acres  of  land,  alxiut 
half  of  which  ia  under  arable  cultivation,  the  other  half  tjt;ing 
meadow  and  pasture.  This  level  is  under  a  commission,  extend- 
ing from  Lombard's- wall  to  Northfleet;  the  whole  of  that  area  is 
below  the  high-water  level  of  neap  tides;  Lombard's- wall  is  the 
Ifoundary  lietween  the  district  of  the  Metroj)olitan  Sewers  Com- 
mission and  the  commission  alluded  to.  The  lowest  parts  of  that 
area  are  about  7  ft.  6  in.  above  the  low  water  of  neap  tides;  some 
|»arts  of  that  level  rise  aa  much  as  10  feet  above  the  low  water  of 
neap  tides.  A  neap  tide  on  the  4th  July  last  rose  14  feet  An 
ordinary  spring  tide  will  rise  18  ft,  6  in.  The  Plumstead  and 
Erith  level  is  subdirided  into  fields  by  ditches,  which  serve  the 
double  purpoHtj  of  fences  and  of  reservoirs  for  supplying  water 
to  thti  cattle.  The  total  length  of  ditch  upon  the  area  is  about 
B4h  milej*,  which,  at  an  average  width  of  6  feet  for  each  ditch, 
will  give  about  60  acres  of  land.  Found  the  level  of  the  wat*»r 
in  the  ditches  to  be  generally  such  as  not  to  admit  of  subsoil 
drainage ;  should  take  3  ft.  6  in.  to  4  feet  as  the  depth  of  subsoil 
drainage.    The  area  is  at  present  drained  by  five  sluices,  which 
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are  at  levels  respectively  of  3  ft.  6  iiL,  3  feet,  3  fL  6  in.,  and  2  feet 
above  the  level  of  neap  tides.  The  beat  mode  of  improviag  this 
ilistHct  would  be  to  get  rid,  as  far  as  possible,  of  the  atfignant 
w.'iter  in  the  ditches.  The  five  sluices  close  bv  ordmaiy  woo<ieii 
fla]>3  at  the  riaing  of  the  tide;  one  U  of  caat-iron;  they  are  self- 
acting.  Proposes  i*y  subdivide  the  land,  so  as  to  prevent  the 
stock  from  the  grass  land  getting  into  the  arable  land^  bj  using 
the  ditch  partly  as  a  fence,  and  pi  an  tin  pj  quick  on  one  side,  with 
a  line  of  posts  and  rails  to  protect  it.  The  abolition  of  the  ditches 
involves  the  question  of  water  supply  to  the  cattle,  a^  we!l  as  of 
fencing.  Twenty  miles  of  the  ditches  mij^ht  be  abolished;  the 
I'eimuning  64j  milei*  might  be  laid  dry,  and  a  hedge  fence  added 
to  them.  Would  partially  fill  np  the  abolished  tutchea,  sloping 
tlie  ground  on  t^itlier  sidej  there  would  be  a  dear  gain  in  the 
value  of  the  lau<l  obtfiined,  after  the  works  are  oompleted.  Wit- 
ness then  descjibed  the  works  he  proposed  for  the  drainage  of  the 
marshes.  He  divided  them,  first,  intt^  main  works  of  drainage; 
fiecoudly,  into  works  of  water  supply  for  the  (Xittle;  thiitlly,  into 
workB  of  fencing;  and  fourtlily,  works  of  subsoil  dnunage.  The 
niaiii  works  which  he  proposed  would  c«>st  alxnit  HOiK}l.;  they 
would  consist  of  a  main  cut  through  the  centre  of  the  level,  with 
other  cuts  leadiug  to  live  outMi  sluices,  those  sluices  being  placed 
at  a  level  c»f  2  feet  above  low  water  of  neap  tides.  The  works 
would  be  laid  out  in  give-aud-tiike  lines;  in  s^^me  cases  there 
might  be  a  pt>sitive  interchange  of  land;  it  would  bo  necessary  to 
have  some  power  of  changing.  Would  make  the  cut^  five  yards 
wide;  and  then,  for  ensuring  a  change  of  water  in  the  main  cut 
in  dry  weather,  proposes  to  fix  three  inlet  sluices,  the  cost  being 
include<l  in  the  estimate  of  SiKW)l.  The  water  aupply  for  the 
C'lttle  would  t>e  best  obUiiued  by  8U:)rage  reservoirs  at  the  foot  of 
the  high  lands  ailjuiniug  tlie  marshes,  and  conveyed  to  the  sepa- 
rate fields  in  iron  pijies;  the  cost  of  these  works  he  6Stimat<»s  at 
^9(>0L  The  cost  of  the  fencing  he  puts  down  rit  8400/.;  proposes 
to  have  quick  planteil  on  one  side  of  the  ditch,  jirotected  for  the 
time  by  a  tlir©«-miled  post  and  n^il  fence;  has  estimated  that  at 
the  nite  at  which  fences  on  the  side  of  railways  have  been  done. 
The  subsoil  draining  of  3<)(X1  acres  is  tidten  at  16,500^  or  5L  lOt. 
an  acre;  proposes  to  do  it  from  3  ft  6  im  to  4  feet  deep.  Con* 
aiders  that  a  two-incli  pipe  would  be  sufficient;  would  lay  the 
lines  about  eight  yanls  afiait.  Has  taken  Irf.  a  yard  for  the 
laying,  and  Id.  a  yard  for  the  pipe;  the  whole  of  the  works 
described  would  involve  a  total  outlay  of  36,600/,  on  those  3000 
acres  of  land;  or  l^.  4».  KM  per  acre.  The  outlay  per  acre  on 
the  main  works  will  be  2/.  13*.  2d,\  on  those  for  the  supply  of 
water,  1/.  5ff.  Sd.;  the  fences  will  c<:)at  2/.  16«^,  and  subsoil  drain- 
age oL  10*.  Supp*^ing  the  money  to  be  borrowed  at  4  per  cent., 
and  to  be  paid  olf  by  equal  annual  instalments  of  principal  and 
interest  in  thirty  years,  it  would  require  3*.  Id  per  aci'e  per 
annum  for  th«  main  works;  for  the  water  supply  1*.  7d.;  for  the 
fences  3*.  -id.,  for  the  subsoil  drainage  6*.  5d;  makiTig  a  total  of 
14*.  5d  per  acre  jxjr  annum.  Imagines  that  the  annual  expense 
of  keeping  up  this  fencing,  clearing  the  q\iick,  and  so  on,  would 
not  exceed  the  present  annual  expenses  of  keeping  up  the  fences 
properly,  as  the  one  woidd  balance  the  other;  did  not  receive  the 
instructions  to  inquire  into  this  matter  more  than  ten  days  ago; 
is  not  prepared  to  give  evidence  on  minor  jKjints,  Does  not  calcu- 
late in  the  3*.  4d,  tne  annual  expense  of  keeping  up  the  fences; 
the  3*.  4^  represents  the  annual  instalment  per  acre  for  that 
item,  spread  over  thirty  years.  Supposes  the  posts  and  nuls 
would  last  about  ten  years,  and  by  tiiat  time  the  quick  wdl  be 
sufficiently  strong  to  serve  as  a  fence.  Pi"opo#«es  emptying  the 
ditches  of  water.  Has  thought  of  the  plan  of  deej>ening  those 
ditches,  and  retaining  them  as  fences;  hut  no  material  improve- 
ment in  the  health  of  the  district  would  take  place  unless  the 
water  be  got  rid  of;  the  mere  lowering  of  tlie  ditches  would  not 
improve  Uk&  health  of  the  district.  Does  not  know  how  a  circu- 
lation of  water  is  to  be  gut  through  the  ditches;  and  unless  there 
is  a  chang^  of  water,  does  not  see  how  theje  is  to  be  an  improve- 
ment. Tninks  the  diseases  which  ai'e  incident  to  low  situ^Uions 
are  not  a^ecte<l  by  the  mud  which  is  on  the  outside  of  the  wall; 
the  mahuia  is  chie^y  due  to  the  stagnant  water  iu  the  marshes; 
either  water  held  up  in  the  soil  itself^  or  containetl  in  the  ditches. 
The  outlet  sluices  will  be  of  cast-iron,  the  drain  pij>ea  of  earthtfn- 
wTire.  Has  mmle  no  calculation  on  tlie  subject  of  the  improved 
\^ue  of  tlie  land  after  these  works  are  completed;  it  is  rather  an 
agricultural  question  than  an  engineering  one.  It  would  not  be 
new-ssary  if  these  ditches  were  deepened  to  any  extent  to  have 
thtm  walled  up  with  stone;  the  deepening  would  not  be  more 
than  nine  inches  or  a  foot;  most  of  them  are  now  some  4  or  5  feet 


deep.  Thinks  no  material  improvement  would  take  place 
the  present  stagnant  water  be  removed;  conceives  the  works  he 
proposes  are  not  larger  than  would  be  neoeflsary  for  that  piirpost. 
The  opening  of  the  private  ditches  would  not  keep  the  water 
flowing;  by  so  doing  the  level  of  the  stagnant  water  is  dmplj 
lowered,  not  removed;  for  many  months  of  the  year  there  is  no 
water  going  down  those  ditches.  Perhaps  the  subsoil  drainags 
might  not  be  considered  a  necessary  work,  hut  with  that  exoep* 
tion  considers  the  works  are  neceasarj^  works;  the  subsoil  dimiiK 
age  is  very  nearly  half  the  amount  The  value  of  this  mai^ 
land  is  about  M.  an  acre;  these  works  wo;dd  cost  a  fifth  pari  of 
their  value.  With  regard  to  the  subdivision  of  these  field%  hii 
idea  would  be  to  throw  them  all  together,  and  have  the  |xvw«r 
for  an  exchange  of  land  of  the  different  owners.  The  propoaed 
division,  taking  into  account  the  abolished  ditches,  would  lay  the 
land  into  about  20-acre  fields  over  the  whole  area.  Proposes  five 
main  sluices,  and  to  fix  those  at  a  level  of  about  two  feet;  practi- 
cally it  will  be  a  perfect  level  across  the  marshes;  it  would  con- 
tain about  one  foot  of  water  at  the  lowest;  it  will  be  water  whidi 
might  be  changetl  with  the  Inlet  sluices;  it  wiU  be  wat^r  admitted 
from  the  river.  In  dry  seasons  shotdd  take  in  water;  but  in  th« 
winter  should  not  want  it,  because  there  would  be  sufficient  hill 
water  coming  down;  his  object  would  be  to  prevent  the  water 
becoming  stagnant.  Tlie  onlv  improvement  ot  which  the  diatriel 
is  Buseeptible  is  getting  rid  of  the  stagnant  water;  he  means  thM 
stagnant  water  imrtly  in  the  soil  itself  (which  could  be  got  rid  of 
by  subsoU  drainage),  but  that  chiefly  in  the  ditches.  Without 
subsoil  drainage,  does  not  consider  that  the  mere  &ct  of  getting 
rid  of  the  stagnant  water  in  the  ditches  would  thoroughly  drain 
the  laud;  it  would  not  have  any  practical  effect  upon  the  stogninl 
water  in  the  land.  The  necesaarv  consequence  of  draining  the 
ditches  would  be,  that  there  would  be  no  water  for  the  stixxk;  the 
reservoirs  proposed  for  suppljing  the  stock  can  be  filled  by  a 
system  of  rK>nd3  throughout  the  level;  would  get  ibe  water  for 
tlie  ponds  tn:jm  the  subsoil  drains.  Should  propose  to  ooiistruct 
these  reservoirs  and  make  them  each  capable  of  holding  500,000 
galJons;  would  lay  a  system  of  pipes  from  the  reservoirs,  and  the 
whole  of  these  works  of  water  supply  would  cost  about  4000IL; 
The  actual  cost  of  supplying  water  would  be  nothing;  the  tanks 
would  be  supplied  by  self-acting  hiidl-cocks.  Assumes  that  the 
expense  of  management  would  not  be  greater  than  it  now  is  over 
the  level;  it  might  be  slightly  increased.  Without  subsoil  drain- 
acje  the  main  works  might  improve  the  sanitary  condition  of  the 
district;  omitting  the  subsoil  clraining  would  reduce  the  estimatt 
by  61.  10*.  an  acre.  The  land  would  derive  a  benefit  fix>m  subsoil 
dnunage  to  a  greater  extent  than  the  amount  of  outlay;  aasmnei 
that  the  subsoil  drainage  would  pay  for  itself. 

James  Easton,  Civil  Engineer. — His  attention  has  been  called 
to  the  state  of  tbe  Plumst^  and  Erith  marshes  for  the  last  ten 
or  twelve  years.  The  marshes  have  been  greatly  unproved  ainos 
1847,  when  we  lowered  some  of  the  ditches  and  regulated  the 
water  supply;  but  the  commissioners  had  not  power  to  carry  out 
all  that  he  then  suggested.  Hia  report  of  1847  was  not  only  with 
reference  to  draining,  but  as  to  the  repairs  of  the  walls,  and  pat- 
ting them  into  a  proper  state.  Tli©  steamboats  going  up  and 
down  the  river  have  so  much  washed  away  the  underside  of  t]i# 
bonks,  that  the  stone  paving  for  protecting  the  banks  is  washed 
down  more  than  it  used  to  be.  His  investigation  was  with  a 
view  of  seeing  what  it  would  cost  to  put  the  walls  into  a  perma- 
nent state  of  repair,  and  for  tluit  pur|>ose  the  report  of  1847  was 
made.  The  report  of  1853  was  more  with  regard  to  the  drain- 
ing. After  the  works  that  he  suggested  in  1847  were  carried  out, 
in  going  over  the  marshes  again  in  1853,  he  found  that  figue  had 
been  very  much  leaa,  from  lowering  the  ditches  and  not  having  90 
much  water  in  theuL  The  ditches  were  lowered  as  far  as  the 
commissioners  had  [wDwer  at  that  time,  and  since  then  the  healtiiJ 
of  the  neighbourhood  has  been  very  much  improved.  Has  giveu 
the  commissioners  a  plan  for  draining  these  marshes  thorou^dj^ 
It  is  by  bwering  the  present  sluices  to  within  a  short  distance  i 
low-water  mark.  For  instance,  the  Green  Level  Sluice  ooil* 
lowered  3  feet  (the  bottom  of  the  sluice  is  4  feet  above  low  i 
the  Great  Breach  Sluice,  6  ft  2  in.;  and  the  Abbey  Level  j 
3  ft,  I H  in.  The  Old  Com  Ikinrsh  was  6  ft.  6  in.  and  the  Crab !  ^ 
was  6  ft.  6  in.  In  arranging  this  drainage  has  cut  the  diaiina  mH 
near  as  possible  to  suit  the  ditferent  occupiers  and  owners,  aaai 
not  to  subdivide  the  land  belonging  to  any  individnal.  In  the 
intermediate  fields  the  report  suggested  the  filling  up  of  at  nuinj 
ditches  as  could  be.  A  verv  considerable  quantity  could  be  filled 
up  by  enkrging  the  fields  belonging  to  the  same  owner,  by  the 
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street  sewers.  Every  auch  datem  to  be  plooed  in  a  convenient 
position  in  a  back  street,  lane,  open  apuce^  or  yard^  that  it  may  be 
oaily  emptieil  of  all  its  aolid  or  semi-^olid  contents,  anil  tbat  it 
shall  be  so  constmcteil  that  ita  oompartmenta  shall  |>ennit  of  this 
being  done  without  incuuvenience  or  interruption  to  the  honn© 
sewage,  and  so  as  to  permit  the  remo\Til  of  its  contents  by  auitaivle 
trapdoors  or  aluicej*;  the  whole  to  be  inatle  of  flags  or  atrtJUg 
slate,  or  other  suitable  material, — tine  attention  to  be  p*iid  to 
position  of  siud  cistern  as  to  fall,  &c.  And  it  ia  suggested  that 
persona  in  the  immediate  vicinity  of  such  cia terns  should  have  a 
portion  of  proceeds  of  sale  of  contents  under  some  circuraslancea. 
District  overseers  to  keep  constant  supervision  over  tlie  state  of 
teach  cisterns. 

In  all  lodging-houses,  hospitals,  barracks,  poor- houses^  and 
houaes  of  the  lower  clasaes^  the  author  would  have  closets  of 
simple  constniction,  yet  such  as  would  insure  immediate  deodo- 
risation,  applicable  to  both  solid  and  fluid  sewage,  or  either  as 
tlie  case  niight  determine,  and  either  in  connection  with  the 
general  sewage  or  not  (although  he  would  prefer  sepanttion  of 
solid  and  fluid  matters  for  many  reasons);  the  process  of  de<:)d<>- 
risation  to  be  effected  by  drawing  a  simple  valve  or  other  contri- 
yance  whereby  a  quantity  of  powdered  gypaum^  dry  powder  of 
peat,  peat  charooalf  coal  ashes,  lime»  or  other  deodorising  sulv 
Btance,  should  be  discharged  upon  the  matters  in  auch  closet. 
Each  closet  to  be  cle^vned  out  tnoroughly  at  least  once  a  day  in 
winter,  and  twice  dailv  in  summer,  and  contents  to  be  removed 
in  covered  wagons  or  barges,  or  by  railway,  and  at  once  sent  to 
the  country  as  manure.  As  no  water  should  be  use<l  in  tliese 
closets,  the  bulk  of  matters  to  be  removed  would  be  very  amalh 
and  as  the  cloaet-paua  would  be  made  portable,  no  difficulty 
would  be  experienced  in  emptying  them  into  wagons^ 


ON  SttlCA  AND  SOKE  OF  ITS  APPLICATIONS  TO 

THE  ARTS.* 

By  Rev.  J.  Barlow,  M.A,  F.RS.,  V.RR.I. 

SiUCA  is  one  of  the  most  abundant  substances  knf>wn.  Quartz, 
common  sand,  &c.,  ilint,  chalcedony,  opal,  &c.,  and  a  variety  of 
aand  deacribctl  by  Mr*  J.  T.  Way,*  may  n?st>ectively  be  taken  as 
examples  of  crystallised  and  uncryMtidlised  silica*  Under  all 
these  forms  silica  ia  capable  of  combining  with  bases  as  an  acid. 
Heat  is  however  essentially  necessary  to  effect  this  combination, 
a  combination  of  which  all  tlie  well-known  silicates,  whether 
nattiral,  as  feldspar,  mica,  clay,  &c,  or  artificial,  as  glass,  &c,,  are 
the  results.  The  common  forms  of  insoluble  glaas  are  produced  by 
the  union  of  silica  with  more  than  one  base.  But,  when  combined 
with  an  alkaline  baae  only,  silica  forms  a  soluble  glas3,  the 
degree  of  solubility  of  which  depends  on  the  proportion  which 
the  siliceous  acid  beai^  to  this  alkaline  base.  This  soluble  sili- 
cated  alkali  (or  water-glass)  may  be  prepared  by  varioim  pro- 
cesses. If  sand  be  used,  15  parts  of  fine  sand,  thoroughly 
incorporati.^i  with  8  parts  of  carbonate  of  soda,  or  with  10  of 
carbonate  of  potnaa  and  1  of  charcoal  fused  in  a  furnace,  will 
nroduce  a  silicated  alkali  which  is  soluble  in  boiling  water. 
Messrs.  Ransomes  obtain  this  ailicatenl  alkali  by  dissolring 
broken  flints  in  a  solution  of  caustic  alkali  at  a  temperature  of 
300°  Fah.»  And,  more  recently,  Mr.  Way  has  observed  that 
the  sand  which  he  has  described  will  combine  with  caustic  alkali 
at  boiling  heat,  alao  producing  a  water-glaas. 

This  w&ter^Iasa  has  been  applied  to  several  important  piir- 
-pOfles,  three  of  which  were  sp>ecially  noticed, 

I.  To  protect  tuiiding-stonei  from  decay.  The  stone  surfaces  of 
buildings,  by  being  exposed  to  the  action  of  the  atmosphere, 
become  liable  to  disintegration  from  various  causes.  Moisture  is 
absorbed  into  their  pores.  The  tendency  of  their  particles  to 
separate,  in  consequence  of  expansion  and  contraction,  produced 
by  alternation  of  tempemture,  is  thus  increased.  Sulphuroos 
acid  is  always  present  in  the  atmosphere  of  smoke-burning  cities, 
and  cannot  but  corrode  the  calcareous  and  magneaian  ingredients 
of  oolites  and  dolomites.  It  ia  true  that  good  atooe  resists  these 
•ources  of  injury  for  an  indefinite  time,  but  auch  a  material  is 
rarely  obtained      As    a   preventive  of  destruction,   whetber 

t  a«liil«n«e  oC  a  Lactam  daltwod 

i  Qttartoir  Joonu)  at  Chimk^  Bockltf,  Jalj 
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arising  from  physical  or  chemical  causes,  it  has  been  proposed 
to  saturate  the  surfaces  of  the  stones  with  a  solution  of  the  waters 
glass. 

It  is  well  known  that  the  affinity  of  aUiea  for  alkali  is  bo  feebU 
that  it  may  be  separated  from  this  base  by  the  weakest  acids, 
even  by  carbonic  acid.  According  to  the  expectation  of  tlioas 
who  recommend  the  silic&tion  of  stone,  the  carbonic  arid  of  the 
atmosphere  will  set  the  silica  free  from  the  water-glaaa,  asd  the 
silica,  thus  separated,  will  be  deposited  within  tbe  pores  and 
around  the  particles  of  the  atone.  The  points  of  contact  of  thiist 
particles  will  thua  be  enlar]?ed,  and  a  sort  of  glaxing  of  inaolublt 
silica  win  be  formefi  sufficient  to  protect  the  stone  a^g^ainst  ihm 
effects  of  moisture,  &c.  This  cause  of  protection  applies  ckiefiy 
to  sandstones.  But  wherever  carbonate  of  lime  or  carbonate  of 
magnesia  enters  notably  into  the  composition  of  the  bnilding- 
stone,  then  an  a^iditional  chemical  action,  also  protective  of  th« 
stone,  is  expected  to  take  place  between  these  carbonatea  and  the 
water-glass.  Kuhlmann  *  remarks  "Toutea  lea  fois  que  Ton  met 
en  contact  un  ael  insoluble  avec  la  dissolution  d^un  sel  donl 
Tacide  pent  former  avec  la  base  du  sel  insoluble  un  ael  plus 
iitsolnbJe  encore^  il  y  a  Change;  mala  le  plus  sou  vent  oet^chaiiga 
u'est  que  partiel"  In  consequence  of  this  ** partial  exchange^  an 
insoluble  salt  of  lime  may  be  k>oke<l  for  whenerer  a  solution  of 
water-gliWH  is  made  to  act  on  the  airbonate  of  lime  or  carbonate 
of  magneaia  existing  in  oolitic  or  dolomitic  building-stones. 

Thiti  ex  jiectation,  however,  has  not  been  alogether  sancttODMl 
by  experiment.  A  gentlemen,  eminently  conversant  >Alt}i 
building  materials,*  immersed  a  piece  of  Caen  atone  in  a  solution 
of  ailioate  of  potfuiH  in  the  month  of  January  1849.  This  f 
ment,  together  with  a  poi'tion  of  the  block  from  wkich  it 
been  separated,  was  placed  on  the  roof  of  a  building  in  order  1 
it  might  be  fully  exposed  to  the  action  of  atmosphere 
ciimate.  After  four  years  the  silicated  and  the  unsilicateci ' 
specimens  were  found  to  be  both  in  the  same  condition,  both  to 
be  equally  corroded.  Tliese  specimens  were  exhibited  in  tii# 
theatre  of  the  Institution.  But  whatever  ultimate  results  tuajr 
ensue  from  this  pi\>ces3,  the  immeiliate  effects  on  the  stone  are 
remarkable.  Two  jwrtiona  of  Caen  stone  were  exhibited,  one  of 
which  had  been  soaked  in  a  solution  of  water-glass  two  months 
before.  The  surface  of  the  unsilicated  specimen  was  soft^  reariUy 
abraded  when  brushed  with  water,  and  its  calcareous  ingredieatAj 
dissolve  1  in  a  weak  solution  of  sulphurous  acid.  The  silic 
surface,  on  the  other  hand,  waa  perceptibly  hard,  and 
the  action  of  water  and  of  dilute  aciid  when  similarly  applied.* 

n.  Another  proposed  use  of  the  w.ater-glaaR  ia  that  of  harden* 
ing  cemenUf  mortars,  &c.,  so  as  to  render  them  impermeable  by 
water. 

Fourteen  years  since,  Anthon'  of  Prague  proposed  several  appli- 
cations of  the   water-j^lass.      Among  others  he  suggeisted    th« 
rendering  mortars  waterproof     He  also  suggests  that  this  «ub 
stance  might  be  beneficially  employed  as  a  substitute  for  size  f 
whitewashing  and  staining    walla.      It    was  demoustrated 
several  expermients  that  carbonate  of  lime  mixed  up  with  a  ' 
solution  of  water-glass  and  applied  as  a  whitewash  to  i 
was  not  washed  off  by  sponging  with  water,  and  that 
whitewash  laid  on  in  the  usual  manner  with  size,  wa 
equally  adhesive  when  washed  over  with  water-glaas. 

in.  The  Stereochrome  of  FuchE. 

The  formation  of  an  insoluble  oement  by  means  of  the  water- 
glass,  whenever  the  carbonic  acid  of  the  atmosphere  acta  oa  th»j 
substance,  or  whenever  it  is  brought  in  contact  with  a  lime-8al^| 
has  been  applied  by  Fuchs  to  a  most  important  purpose.     Th 
atereochrome  is  essentially  the  process  of  freaoo  aecoo  *  inv 
with  the  capability  of  receiving  and  perpetuating  works  of  th*^ 
highest  artistic  character,  and  which  may  be  executed  on  a  vast 
scale.     Fuch*fl  method  is  as  follows*' : — 

"Clean  and  washed  quartz-sand  is  mixed  with  the  smalls 
quantity  of  lime  which  will  enable  the  plasterer  to  place  it  on  t__ , 
wall.    The  surface  is  then  taken  off  with  an  iron  scraper  in  order 

4  Expfrieaoefl  Chlcniqacs  et  AgrtmoiDiqqen,  p.  120. 
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fhrowing  two  or  more  fields  into  one,  and  not  interfere  either 
with  the  drinking  place«  for  the  aittle  or  the  subsoil  draining 
Lowering  the  water  in  the  ditchea  woulvl  enable  the  parties  to 
thoroagb  drain.  There  would  be  outfiill  aufiicient.  Improve- 
ment haj  ab*eady  resulted  from  subsoil  d mining;  Mr  Russell  has 
siibsoiled  many  of  his  fields  with  very  good  elfect*  If  the  ditchea 
were  lowered  throughout  the  whole  level,  the  same  improvement 
would  folh>w;  believes  the  farmers  would  do  it  themselvea  within 
a  few  yeara;  but  they  have  not  the  means,  l»ecau8t«  some  of  the 
Iditchcii  will  not  ailmit  of  it;  but  by  lowering  them  altogether  it 
f€iould  be  ae<x)mpli8hed  without  interfering  with  the  drinking 
[  f  la^^es  for  the  cattle.  The  difficulty  is,  a  portion  of  the  ditohea 
'  are  not  under  the  command  of  the  commissioners;  conceives  tliat 
to  carry  out  any  perfect  avat^^m  of  dniinage,  it  would  bo  neees- 
aary  that  the  whole  of  the  ditches,  those  which  are  called  slaices 
tmd  those  which  are  called  cut«^  should  be  under  one  m,^ina^e- 
ment.  The  amoimt  of  his  estimate  of  the  exjiense  was  an  outlay 
of  about  30a.  an  acre;  that  would  not  include  the  whole  system 
of  thorough  tlrainage,  but  thinks  it  would  make  a  complete  sys- 
tem of  geuei-al  drainage  of  the  marehes,  and  would  allow  of  the 
other  being  done;  the  drainage  would  be  etfectt^d  to  such  an 
extent,  that  the  land  would  be  put  in  such  a  condition  that  every 
fiurmer  could  subsoil  for  himself.  The  difficultv  of  dnuninjr  these 
lands  is  the  defective  nature  of  the  outfalls  from  the  fields  into 
the  various  ditches;  his  scheme  would  remedy  that  evil.  The 
main  outfalls  run  iuto  the  river,  an^i  by  lowering  those  an  outfall 
in  the  other  drains  is  gained.  Does  not  know  that  there  haa 
been  any  alteration  in  the  bed  of  the  river  of  late  years,  so  as  to 
account  for  the  fact  that  the  sluices  have  been  made  too  high ;  at 
,  the  time  these  sluices  were  put  in,  thorough  draining  was  not 
rtlioiight  of,  particularly  in  that  sort  of  land.  The  only  inconve- 
nience from  the  sluices  being  very  low  is  in  case  of  repairs  being 
aeoessary;  there  are  sluices  upon  some  of  the  lower  levels  very 
nearly  level  with  low-water  mark.  He  would  lay  the  sluices  as 
nearly  level  as  possible,  to  get  a  greater  fall.  The  effect  of  a  fall 
in  that  distance  would  not  Be  ^at,  it  being  only  ab<^ut  1  TO  feet 
long^  although  100  feet  is  considered!  a  long  aluice.  The  ordinary 
breadth  of  the  sea-wall  at  the  base  where  the  sluice  goes  through, 
varies  frr>m  W  to  UK)  feet;  some  may  be  50  feet  Does  not  know 
whether  Mr.  Rammell  has  discovered  that  in  the  whole  of  the 
marahee  on  the  Kentish  side  there  are  springs  of  water  issuing 
team  the  chalk;  and  there  is  an  immense  quantity  in  that  level, 
quite  enough  to  spread  all  over  the  ditches  if  it  in  managed  pro- 
perly; they  are  main  springs  out  of  the  chalk;  they  occiu-  in  all 
the  lower  levels;  they  run  out  in  the  ditchea,  and  they  rise  in  the 
ditches,  hh  though  they  were  onlaineil  to  feed  the  cattle.  There 
are  not  springs  always  rising  in  marshes.  Li  the  marshes  under 
this  comnii3.¥ion,  there  are  iive  or  six  beautiful  springs  flowing 
up.  From  the  want  of  greater  power  in  the  commissioners  we 
ha\'e  hitd  some  difficulty  in  arranging  the  water  all  over  the  level, 
for  the  cattle.  The  evil  arisee  from  uie  want  of  a  uniform  system 
of  drainsg©  throughout  the  level.  If  the  commissioners  had 
proper  powers  to  carry  out  a  system  of  drainage,  htm  no  doubt  it 
would  be  done;  does  not  see  any  engineering  difficulties.  Thinks 
the  drainage  of  the  marshes  would  pay  commercially;  it  would 
pay  at  hii«  estimate.  It  would  not  pay  at  an  estimate  of  14*.  5d, 
an  acre  additional  rent  per  annum,  without  thorough  draining; 
the  mere  lowering  of  the  sluices  would  not  increfise  it  so  much  as 
that,  but  it  would  give  to  the  farmei-s  the  means  of  thorough 
draining.  The  14#.  5d.  of  which  the  last  witness  spoke  a.s  the 
annual  exi>en9e  per  acre  inchided  thorough  drainage.  The  rental 
of  the  land  in  the  marshes  varies;  including  the  wall  scot,  it  is 
about  50t,;  the  wall  acot  is  from  7*.  to  Bs.;  it  is  worth  abinit  two 
guineas  an  acre;  the  wall  scot  is  deducted.  The  owners  and 
occupiers  ai"e  not  favourable  to  a  large  outlay.  In  sinking  the 
main  ditcher  below  what  they  are  at  present,  has  not  maile  any 
calculation  as  to  the  necessity  of  making  them  much  broader 
than  they  are  at  the  tt>p.  The  deepening  would  not  bo  much, 
except  in  a  few  places;  where  the  principal  deepenuig  takes  place 
the  land  is  low,  and  is  near  the  river;  there  are  two  or  three 
placed  in  the  marsh  where  the  land  .«r\ufaoe  is  very  near  the 
water  surface,  and  the  ditches  ct>uld  be  g\mk  enough  to  drain  the 
land  without  inconvenience  lis  to  width.  There  would  not  be  any 
necessity  for  walling  to  keep  up  the  banks,  or  any  additional  cost 
to  the  piT»prietors  of  the  lands  in  maintaining  those  dit^-hea  per- 
fectly clear  and  in  order;  h/is  hawJ  u\p<:?riii'uce  of  that  from  the 
works  which  were  executed  in  1^47.  In  lowering  these  ditches 
the  subsoil  into  which  we  get  is  clay;  there  is  no  wash  at  alL 
The  t<>tal  estimate  for  the  works  wliich  the  commiijsioner«  pro- 


pose to  cartT  out  for  the  portion  in  the  commissi  on  erB*  hands  was 
about  1670A,  including  the  sluices;  then,  for  sinking  the  private 
ditches  and  preparing  drinking  places  for  the  cattle^  he  estimated 
the  expense  at  172R  Does  not  think  it  would  do  to  chooee  the 
commissioners  generally  from  the  farmers;  in  most  districts  you 
find  bxit  few  formers  who  would  be  intelligent  enough  for  it; 
genendly  speaking,  thinks  they  are  jealous  of  each  other,  and  are 
afraid  of  one  having  more  done  than  another.  Should  say  that  a 
l>etter  commission  would  be  chosen  from  the  gentlemen  in  the 
neighbourhood,  with  pi-obably  a  ffew  of  the  most  intelligent  of 
the  farmers. 


EJilVUKWS. 

Dfitaik  of  Gothie  ArcftiteHure,  Measured  and  Drawn  Jrom 
Erisling  Examples.  By  James}  K.  CoLLiKa,  Architect.  Lou- 
dou :  Bugue.    No.  33. 

{WUh  an  Engramng,  Plate  XXXV.) 

Dmnng  the  progrees  of  this  work,  through  the  kindness  of  th« 
proprietors,  we  have  heretofore  been  euableil  to  give  in  our  pag^ 
aevend  specimen  pilate.s»  tt»  which  we  now  add  another,  devoted  to 
a  Door^'ay  in  Booking  Church,  E^isei,  which  may  be  conaidei^ 
a  liue  sample  of  existing  ancient  scroll  iron-work.  Besides 
this,  there  ai-e  five  otlier  plates  in  the  number  before  us,  of  Early 
English  work,  embracing  chaste  and  well-proportioned  doi^rwaya 
from  Bfirkby  CHiurch,  Leicestershire;  examples  of  piera,  capitalB, 
and  bases,  wnth  ornaments  from  tlie  spnnging  of  arches  and 
vaulting  shafts  from  the  Churches  of  B*)Xgrove  and  Broadwater, 
Sussex.  The  whole  of  the  subjects  in  this  number  are  well 
chosen,  for  refei-ence,  as  to  Himplicity  of  design,  and  suitableness 
for  adapUtion. 

As  this  work  is  now  very  rapidly  advancing  to  its  comple- 
tion, it  may  not  be  amiss  to  inform  our  architectural  friends,  to 
whom  it  may  yet  be  unknown,  that  it  wiU  contain  when  com- 
plete nearly  two  hundred  plates,  showing  an  almost  encyclopaedic 
mivm  of  well-selected  detail,  which  must  prove  of  the  greatest 
value  in  assisting  the  profession  engaged  in  rearing  Ootliic 
structures  throughout  the  counti-y,  whether  they  wish  to  otiiisult 
it  for  exterior  or  interior  construction.  By  the  plates  being 
clearly  drawn  to  a  large  scale,  one  great  evil  haa  bi;en  obviated 
which  attended  most  of  our  architectural  works;  and,  we  may 
add,  that  we  believe  the  entire  series  of  iHustrations  have  been 
first  published  in  the  pages  of  our  author. 

Ficturesijne  Atlas  of  the  Railway  af>er  the  Sasmmering^  Amtria^ 
By  Cabl  Genoa.  Vienna:  Gerold  and  Son.  1^54. 
This  truly  splendid  work  is  the  pr<:>duction  of  the  director  of 
the  above-named  nulwav,  Carl  Genga,  knight,  who,  in  1&42,  was 
dispatchfnl  to  tiie  United  States  for  the  purpose  of  studying  the 
construction  of  the  railways  of  that  country,  and  who,  after  his 
return,  pi\ijectc<l  the  plan  of  the  one  under  notice.  This  volume 
contains  a  number  ot  statistical  data  on  Austrian  railways  in 
general,  and  the  Scemmering  line  eswcially,  with  a  series  of 
beautiful  drawings  of  that  gigantic  and  surprising  uadertak'mg— 
placing  before  the  profession  and  the  puulic  the  result  of  each 
grand  and  praiseworthy  exertion. 

Sugge^tiom  for  Improvements  in  the  Sewerage  of  Cities  and  Towns, 
By  Charles  F.  Moore,  MJ).  Dublin:  Hodgee  and  Smithr 
1H54.    pp.  12. 

The  author  of  this  pamphlet,  a  member  of  the  medical  profes- 
sicjn  for  eighteen  years,  does  not  think  it  achnsable  to  interfere  with 
the  long-trie<l  and  untftd  egg-shaped  sewers,  but  suggests  that^ 
the  present  water-clo.net  system  in  the  houses  of  the  upper  and 
middle  cliissea  should  be  retiuned.  Every  five,  ten»  or  more 
houses  of  such  chuHisea  tct  be  provided  with  a  filtering  and 
deodorising  cistern,  divided  in^>  compartments  fui-nished  with 
a  self-regulating  apparatus  which  would  cause  a  disclutr^e  of 
disinfecting  powder,  as  dry  j>eat  Tjowder,  powderetl  gypsum,  peat 
charcoal,  coal  a^hes,  lime,  or  other  deotlorising  soBa  or  lluid^ 
proportioned  to  the  ingress  of  house  seu^e, — ^the  latter  to  be 
conveyed  from  each  house  by  earthen  pijiea  properly  set  in  a  bed 
of  maBoriry,  or  small  brick  sewers,  or  oilier  suitfd>!e  means,  and 
at  such  an  inclination  as  to  insure  proper  discharge;  also  each 
deotiorising  cistern  to  be  providetl  with  a  suitable  exit  channel 
for  filtered  and  deotlorised  fluid  to  convey  the  same  into  main- 
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STOPPAGE  OF  CANALS. 

Th«  new  water-weedf  about  which  a  good  deal  hns  been  said 
lately,  aud  which  has  proved  so  serioua  au  evil  wherever  it  has 
ahown  itaelf,  is  not  the  only  diflicnlty  that  has  recently  attended 
the  working  of  canala   in  this  country,  h  stUl   more   alarming 
hindrance  to  their  traffic  beiuff  the  short  iupply  of  the  element 
employed  for  itfl  conveyanoe.    The  Hudderafield  Canal,  extent! ing 
from  Hudderadeld  to  Ashton-unrler-Lyue  (about  twenty  miles), 
where  it  oommnnicates  with  the  Ashton  and  Oldham  Canals  to 
Manchester,  waa  closed  on  the  6th  inst.,  in  con^ufquence  of  the 
supply  of  water  not  beinj?  sufficient  to  keep  it  open  for  traffiic. 
The   Maccle^tield   Canal,  which   leaves  the  Trent  and   Mersey 
f^anal  near  the  HarectuiUe  tunneJ,  on  the  North   Staffonl shire 
liailway  at  the  northern  end  of  the  Potteries,  and  extends  to 
Miirple,  near  Stockix>rt,  where  it  joins  the  Peak  Foret^it  Canal, 
was  clojied  laat  Thui^day  from  the  samecanae,  and  we  uiitlei'stand 
tliat  the  Caldon  branch  of  the  Ti^nt  and  Mersey  Canal,  netir 
lieek,  in  StfitTordshire,  haaalso  been  closed.     The  managernof  the 
Rtjchdale  Canal  have  giveo  notice  that  vessels  navigiiting  that 
uanal  are  n<>t  to  draw  more  than  3  ft-  8  in,  of  water^  aud»  uuleas 
liiere  ia  a  coiwideniitle  fall  of  rain*  not  only  this  cauni,  but  also 
the  Aaht^m  aud  t>liih.im  and   Peak  Foi'est  Canals,  h^asetl  by  the 
Manche^terf  Sheffield^  aud  Liuc«»liii4hire  Railway  Company,  and 
tJie  Trent  and  Mersey  Canal,  will  Imve  to  be  entirely  closed  very 
ahortlv.     The  A?iht*»n  and  Oldham  and  Peak  Fore^st  CanaU  must 
Iiave  been  closecl  on  Monday  hot  for  the  rain,  which  haa  fallen 
since   Saturday    nighty   and   the    "favourable"   wetithcr   which 
prev&ils  in  that  district  gives  some  hope  that  an  entire  stoppaf^e 
may  be  averted;  but  a  very  con^iiderable  additional  supply  wdl 
b©  reqnired  to  allow  of  more  than  a  continually  interriipte<l 
navigation  for  some  weeks  to  come.     In  the  district  traversed  by 
these  canals  there  was  no  supply  worth  mentioning,  available  for 
canal  purpose*,  from  the  time  of  the  melting  of  the  snow  in 
January,  till  Jidy»  when  there  would  have  been  a  smapension  of 
working  but  for  the  fall  of  mtn  which  took  place  between  the  Dth 
aud  19th  of  that  mouth.     The  Bridgewater  Canal,  between  Man- 
chester and  Runcorn,  is  fortunately  situateii,  for  all  the  canals  we 
liave  mentioned  "  lock  down"  into  it  and  supply  it  with  water, 
ftnd  consequently  it  may  be  expected  to  keep  open  longest;  but 
the  watei^— always  scarce  at  this  season  of  the  year^i«  now  very 
mach  reduced,  and,  as  the  sewerage  of  the  filthy  river  Medlock 
in  Manchester  drains  into  it,  the  absence  of  an}^  large  supply  of 
purer  wat^r  ha-n  caused  a  mo«t  offensive  and  imhealthy  stench  to 
arise  from  this  canal,   which   is  perceptible  at  a  conaideruble 
distance  from  the  banks.     XJnleas  some  effectual  steps  are  taken 
to  remedy  tliis,   it  will  prove   very   injurious  to  the  district 
between  Manchester  and  Altrincham,  in  which,  during  the  last 
few  year«,  the  facilities  of  railway  comuiunication  have  induced 
a  great  influx  of  out-of-town  reaidentn,  whose  business  lies  within 
the  city,  but  who  w-ill  of  course  be  dr^i^inJUij  to  escfifjc  the  daagei-ous 
proximity  of  such  a  nuisance.     This  threatened  su.Hfiension  of 
upwards  of  2tK)  miles  of  canal  ci>innmnication  must  be  a  very 
aerious  interruption  to  the  tmffic  of  the  district  which  it  traverses. 
On  the  Ashton  an<i  Oldliam,  Pe^ik  Forest,  and  Macelcslield  Canals, 
86  miles  in  all,  the  average  amount  conveyed  is  21,<XX)  tons  per 
week;  upwards  of  4000  tons  being  earrietl  by  the  Macclesfield 
Canat  which  ha«  been  already  shut      Some   of  these  canals, 
although  they  have  been  in  existenoe  more  than  half-a-cM?ntury, 
have  uever  bien  known  to  atop,  and  certainly  none  of  them  have 
been  reduced  to  that  extremity  during  the  last  forty  years.     On 
the  c*>ntrary,  previously  to  tlie  opening  of  tjie  immense  reservoirs 
at  Woo<lhettd,  the  corporation  of  IVIancheiJter  were  HuppUed  with 
S0O,(KX),(KMJ  gidlona,  or  2\XmL  to  3(XK)/.  worth  yearly,  fit^in  the 
•urjilus  watei-a  of  the  three  canals  layt-nanied,  wliicl*  «liiring  this 
year  would  have  liAil  none  to  spare  if  it  had  been  rt^quired.     By 
these  three  canids,  also,  aliout  2000  tons  o£  lime  per  week  are 
conveyed  from  the  nwiuntainous  districts  of  Derbyahin?  to  Man- 
chester and  the  ne[ghbourhor>d,  and  alao  a  lai*gc  qviantity  of  c<jals. 
In  fixcty  thw  bulk  of  the  manufacturem  of  Manchester  have  relied 
ni>on  the  canals  for  their  supply  of  both  eoida  and  witer,  and,  in 
the  abH«'iiee  of  st-ores  of  their  o\*'n,  they  will   lie  put  to  great 
inconvenience  by  the  threatened  ilrving  up  of  their  reaourcea. 
Sini^e  the.'ilMjvewjts  written  we  an*  informed  that  the  ALiccleafield 
Canal  has  Inaen  reopened,  but  at   present  there  is  ouly  water 
sufficient  for  three  or  four  days'  working. — Timet,  Sept,  2h 


THE  PfllLADELPBOA  OASWOHKa 

JouN  C.  Cressotp,  Engineer, 

(With  an  Eiigraving,  Plate  XXXVI.) 

The  oonsumntion  of  coals  in  the  United  Statea  for  gaa 
is  largely  on  the  increase.  On  the  seaV>oard  a  lar^ge  pvnportioB 
is  obtained  either  direct  from  Great  Brilaia  or  from  the 
minous  ooal  depositii  in  the  British  North  Amencau  oDlanie& 
the  AtUntie  States^  south  of  New  York,  the  oolite  ooal  fiel«l 
Virginia  fumiahes  a  p<irtion  of  the  neoeeaary  aupplieaiy  the 
remainder  being  generally  obtalneti  from  tliis  cx»iiiitry.  Is  ihm 
States  west  of  the  AUeglianies  the  entire  supply  is  obtained  from 
the  nearest  coal  field.  Owing  to  the  expenses  &tt«aidiiig  llw 
transport  of  the  raw  materials,  aud  the  difficulty  in  diiyoMnggf 
the  secondary  products,  the  prices  charged  for  the  gas  an  is 
general  very  much  higher  than  in  England.  In  all  canea,  how- 
ever, it  baa  been  found  that  a  reduction  in  the  seliiikg  pride  h» 
been  immediately  followed  by  an  increaaed  coosugapliofi.  Tim 
common  O  ^baped  iron  retort  is  in  general  use.  In  one  or 
estahliKhments  clay  retorts  had  b*^u  tried,  but  have  not 
80  well  fw  the  others.  The  follt>wing  i»  a  summary  of 
manufjicture  in  tht^  e»tfiblishment  at  Pliihi/lelphia 

Theisc  works  are  in  the  kinds  of  the  Municipal  CorponUauo; 
capital  invesited  1,4(X>,(X)0  dole.,  originally  oommeuoed  and  carrial 
on  i\»  private  undertaking,  and  subsequently  purchaaed  by  tha 
cjty;  its  <lirectiou  and  general  government  being  vested  in  a  boaiid 
of  trustees,  by  whom  it  has  been  carried  on  ainee^  ili&t  fs«i4Qd> 
Mr.  Cresson  is  the  engineer,  under  whose  manajL^  rki 

have  reached  their  present  state  of  prosperity  au  nA 

under  whose  superintendence  the  new  works  have  ut^-n  ti-^'CisiL 
These  are  rem.irkable,  not  more  on  aceount  of  their  niagninirfa 
than  on  account  of  the  combination  of  engineering  akul  wttk 
ornamental  tinish,  which  Mr,  Cresson  has  di^dayed  in 
arrangement.  As  a  gaaholder  of  this  magnitude  ixx  £ng[ 
rare,  and  as  some  novelties  in  construction  have  been  intfodiKBi 
with  perfect  success  into  this  one,  we  give  eograTixi^  of  tbi 
gasholder,  with  descriptive  working  details. 

Dt»cripti*m  of  Owhotder  at  the  Pki/adelphiu  G(mPori:s — Hie  {olkmaf 
are  the  dimeoiionB  and  working  detdlt  of  the  great  teLeaoope  gaihoUap 
At  these  works.  It  is  UO  feet  in  diumeter,  and  90  fbet  high,  with  tl 
guide  towers  huilt  of  cast^iroa  and  stone,  in  va  orxwmeatal  form  Tli* 
inarr  or  upi}er  tecfi&a  is  158  ft.  8  in.  diftmeter  and  45  feet  detrp  {Ifi  Tt»«» 
of  sheets,  1(J  n»wB  of  No,  12.  2  rowi  of  No.  11,  and  2  rows  of  No,  10, 
Bottom  aiitfle  irtni,  3*  x  3*  x  4  |  Cup,  No,  lOflheeta  arid  butts,  20  incbtt 
Outer   an^le   iron,  3"  x  S*  x  j  (       aeep  and  6|  wide  in  the  dear. 

24  legs  of  ourt-iron,  e»ch  in  five  leagtha. 

Top  curb  (angle  iron),  i"  n  i"  n  l;  8  rings  of  angle  Iron  at  eqtal  & 
tonoes,  21"  x  2J"  x  J, 

48  guide- plates,  riveted  to  the  leg*  with  hot  rivet*  4"  Jf  J. 

Crown,  straight  rise  of  4  feet  to  centre. 

Croi9n- plate.    4  fuet  diameter  by  i  inch  thick;   16  rows  of 
crown- rows  Nos.  lA  and  10;  rest  No.  12,   except  the  outer  whkli 
No.  11. 

King' post,  No.  3,  boiler  iron  35  feet  loag  and  30  incbea 
top  ring,  4"  x  4*  x  4;  lK>ttom  ring,  4"  x  4"  «  4- 

Two      ■         "  ...... 

thick. 

All  bolts  and  nuts  for  crown  end  of  bars,  H\ 

Crown  to  be  dd  7  ringfi  of  plate  and  angle  iron. 

No.  1  plate,  a'xi.  No.  2  angle,  a-xS^xf.  No.  3  plale,  %'n^ 
Nu.  4  double  angle  J  3"  x  3  x  |,  bo  arrviged  mm  to  breskk  juUi^  N«^  S 
pkte.  4"  X  4.     No.  6  angle,  8"  x  3"  x  f ,     No.  T  pUte,  4"*  x  j. 

All  plate- rings  Beeured  at  the  joints  with  butt  plates. 

24  tniBsos  of  round  and  square  bar  iron,,  eiuAi  tntss  having  7  fftralii 
On  Ut  and  2nd  ring,  !  J  inch  aquare;  on  3rd  ring,  1  inch  squarv;  41a  lH 
(tnain  utrut),  bar«  of  3 '  m  |%  riveted  at  distanoes  of  1  foot,  and  blotiil 
apart  with  i"  washers;  on  5th  and  7th,  double  itruta  of  I  tncli  mfmm 
bars;  on  tith  double  struts  of  plate;  each  leg  two  ban  <»f  £*  jc  |\  iiail* 
larly  »ecunjd  with  No.  4  (see  drawing)  round  iroa  tenaioii  rods  vt  #aa 
marked  in  dt-siwing. 

The  crown  to  he  endoaed  in  a  wrought  railing  16  inchea  high;  2  nil 
of  1  inch  round  iron,  and  secured  to  the  outer  sj^e  iron  by  4^  stafia- 
cheons  braced  with  48  4 -inch  round  rods. 

Lower  i^etiicm, — 1<)0  feet  diameter,  and  45  feet  d«>ep:  sidiei^  90 IWI 
of  sheets  (17  rows  of  No.  14;  1  row  of  No.  11;  top  row  No,  10  - " 
row  No.  12). 

Cup)  same  as  upper  aection;  bottom  angle  iron  S*"  k  3*  x  4** 

24  rollers  and  carriages  on  the  cup  betweeti  the  aectiaiia. 

24  roUera  and  carnages  on  the  cup  on  guides. 

36  hooks  for  suspension  from  the  tanks. 

Aggregato  make  (ldS2),  232,000,000  feet;  pnaent  piioa  fS  par  IM 
feet. 


rings  for    nut  at    end  of  bolt»   4' x  1";  bottom    plate  f4ak 


n.34. 
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Street- lamps  cliargeil  $20  per  annum;  aveca^e  coiuiimptio&  of  eaxth^ 
28^000  feet;  the  city  Ughtizig,  4tc. 

Tiie  ooab  tiled  are  thfi  oolite  from  Eichmoad^  Ylrgitiia;  tbe  Weit  Petin- 
i^liranm  coala  from  Pittsburg;  the  Pictou;  aod  Eugliah^  &om  Newcastle 
and  Wigan,  in  variouajproportioiis,  giving  an  average  produce  of  4  cubic 
feet  per  lb.  of  coal.  Tbe  Richmond  coal  jield4  firom  3 '92  to  i5  feot 
per  lb. 

Hie  aeeondary  producta  are  not  very  remunerative;  gas  tar  is  readily 
saleable  at  50  cents  per  barrel  of  30  gallons;  the  coke  meets  with  a 
heavy  sale  at  5  cents  p«r  bushel;  the  lime  coet^  3  cents  per  bushel,  and 
aeUa  reiidily  to  the  farmer  at  the  «am«  price;  the  ammonia  Uqnor  la  given 
or  thrown  .-iway^ 

Labourer^  chiefly  Irish  and  German;  wages  average  about — firemen, 
$9j  *.  2/,  Of.  Sd  per  week;  labourecB*  |1  l2o.  —  4ji.  S<i.;  and  mechanioij 
$2  per  day. 


FIRE-EXTINGUISHIXG  WORKS  IN  DOCKYARDS. 

TO   BCRlffAL  08BORKZ,    KSQ.,   SECRETARY   OF   THE   ADMIRALTT,    ETC. 

Sir, —  The  late  coDflagration  in  Chathajn  Dockyard  induces 
me  again  to  call  the  attention  of  the  Lords  of  tlie  Atlrairalty  to  the 
fii^-^xtinguishtJig  "worka  in  her  Majeaty^a  dockyards,  and  to  the 
eacpediency  of  instituting  and  of  enforcing  regulatioiiB  for  their 
oonservancy  and  fireqnent  uae. 

I  know  that  in  Cnatham-yard,  fire-extingui»hiBg  works  vrere 
constructed  conformably  to  the  late  Sir  Sanaiiel  Bentham'a  plana, 
that  they  were  similar  to  those  he  devised  in  the  last  century, 
and  shortly  afterwiurdB  introducetl  in  Portsmouth-yard.  I  know 
that  by  means  of  these  works,  fire  was  frequently  extingxiisli^d  on 
Bererai  occaaions,  I  alao  speak  from  un<|Uestionable  authority 
when  I  assert,  that  one  of  »ir  SamuePs  jmportajit  provi&ioua  has 
^len  into  desuetude  in  that  dockyard^  namely,  the  throwing  water 
over  a  bui'ning  mass  direcUy  from  hose  screwed  upon  the  fii'e- 
oocks^  without  the  intervention  of  engines  worked  by  men;  and  it 
may  be  obaerve4l,  that,  however  well  hand-engiues  are  diistributed 
in  that  yai'd,  and  however  speedily  manned  by  day,  they  wttuld 
he  of  no  avail  whatever  by  night  until,  to  work  them,  men  from 
without  ctiuld  be  roiwed  from  sleep  and  assembled  in  the  yard. 

For  the  extinction  of  the  diaastrous  tire  at  Chatham,  I  nndei^ 
stand  that  hand-enginee  only  were  employed,  and  I  h.vve  reason 
to  believe  that  tbe  proper  uae  of  Sir  Samuera  hre-extinguiahing 
work*  waa  altogether  unknown.  The  value  of  the  pn)|>erty  ojn- 
immed  I  have  no  means  of  estimating;  still  less  can  I  know  the 
depredationa  that  resulted  imxn  the  admisaion  to  the  yard  of  a 
host  ol  strangers,  or  the  delays  to  the  economical  progress 
of  general  service  resulting  from  the  destruction  of  ao  mnch 
machinery. 

That  naachinery  wajs  not  erected  till  after  the  abolition  of  Sir 
Samuel's  office,  or  surely  he  would  have  introduced  for  its  pro- 
tection the  same  expedienta  that  he  had  devised  for  the  wood 
miUs  at  Portsmouth— namely,  on  every  floor  pipes  leading  from 
aa  elsvated  reservoir,  and  hose  attached  to  them^  so  tliat,  on  the 
outbreak  of  fire,  water  could  instantly  be  thrown  upon  it  by 
simply  turning  a  eoek. 

There  is  reason  to  believe  that  the  fire-extinguiahing  works  in 
both  Plymouth  and  Sheemeaa  Dockyarda  have  not  bean  kept  in 
working  onler;  but  in  Pembroke-yard  they  appear  to  be  well 
attende<l  to — and  mark  the  contraat,  A  fire  broke  out  at  Pem- 
broke-yartl  in  the  boatswain's  cabin  about  midnight^  on  the  25th 
January,  1853.  This  fire  was  discovered  by  the  police.  A  ser- 
geant of  that  force  immediately  threw  a  bucket  of  water  uxion  the 
burning  matter,  which  waa  quickly  succeeded  by  more  water  in 
^u«^/#,  which  sufficed  to  keep  the  fire  in  check  imtil  a  hme  was 
teremed  on  the  fire-cock  at  a  Buori  distance  from  the  spot  The 
time  consumed  in  bringing  that  hose  to  use  was  no  more  than 
about  tmk  minuiex  after  tlie  discovery  of  the  fire,  thus  it  app*M.ra 
that  the  fire  was  promptly  extinguished  by  the  fire-extingui^ing 
works  alone. 

I  would  again  Tenttire  to  suggest,  that  as  no  persons  other 
than  the  pjlice  are  likely  to  be  by  night  in  every  part  of  a  dock- 
yard, the  police  it  should  be  that  should  be  familiariaed  with  the 
applit^tiou  of  the  htise,  and  that,  to  do  so,  no  means  seem  ao 
enectual  aa  that  of  accustoming  them  to  use  the  fire-extinguishing 
works  for  as  many  purpoaea  aa  poaaible;  for  instance,  for  watering 
the  yard,  for  washing  store-house  windows  and  the  fronts  of 
buildings,  &c. 

Hampttmd^  Augmt  lUh,  ^^^  M.  S*  Bentham. 


AUSTIN\S  PATENT   HEXAGONAL   SEPARATING 

DEAIN-PEPE8. 

Tbe  object  of  this  in^-ention  is  to  afford  ready  aooeas  for  clear^ 
anee  from  any  obstructions,  and  to  prevent  the  present  waste  by 
breakage  oonsequent  upon  the  d«anng  of  socketed  pipes.  These 
tubes  are  also  aviolable  for  casing  over  telegrapnic  wires,  for 
service-pipes  for  gas,  water,  &c.,  tbe  ktter  now  rapidly  corroding 
and  decaying  from  contact  with  damp  ground. 


In  the  accompanying  sections,  the  scored  or  croas-Iine  portions 
show  the  separating  joints  or  division  a  which  resist  lateral  or 
side  thrust.  The  tiles  or  pijjes,  when  packed,  form  close  stowage, 
saving  one-third  room  over  round  pipes,  and  avoiding  rolling  ana 
breakage. 

On  this  form  of  construction  (honejncomb)  Mr.  Austin  has  also 
patented  casks  or  barrels  for  dry  and  wet  goods,  forming  thereby 
compact  stowing  on  board  ship  in  dock  or  warehouse. 


REPORT   OF   THE    COMMISSIONERS    OF    PATENTS.* 

Iif  pursuance  of  several  orders  of  the  Commissioners  of 
Patents,  the  whole  business  of  the  Commissioners  relating  to 
patents,  fix)m  the  petition  for  the  allowance  of  provisional  protec- 
tion to  the  printing,  pubdication,  and  sale  of  the  specification,  is 
now  conducteil  in  one  office. 

The  otiice  of  the  Commissioners  is  m  Southampton-buildings, 
Chancery- lane,  in  a  set  of  chambers  lately  occupied  by  Uie 
Masters  in  Chancery,  and  la  open  to  the  public  irQiu.  ten  to  four 
o'clock  evety  day. 

The  number  of  applications  for  provisional  protection  recorded 
within  the  fifteen  months  trom  the  Ut  October,  1832,  to  the  31st 
December,  1853,  was  -liStj;  the  number  of  patents  passed  thereon, 
all  having  become  due  on  the  30th  June  Uat,  was  ,3099;  and  the 
number  of  applications  lapaed  or  forfeited,  the  appUcants  having 
neglected  to  proceed  for  their  patents  within  the  sbc  mouths  of 
provisional  protection,  was  1157. 

The  numoer  of  apj-dications  recorded  within  the  first  three 
months  of  the  operation  of  the  Act,  was  121L 

The  number  of  applications  recorded  within  the  year  1853,  was 
3045. 

Though  the  Act  received  the  royal  aasent  on  the  1st  July,  1852, 
yet  its  opei-ation  was  ileferred  to  the  1st  October  foUowing, 
Do  ring  the  interv^ening  period  almost  aO  applications  for  patents 
were  suspended,  and  this  sufficiently  acojunts  for  the  large 
number  of  applications  (121 1)  reconled  within  the  quarter  ending 
3 let  December,  1852,  compared  with  the  number  (3045)  recorded 
for  the  whole  year  1853. 

The  number  of  applications  recorded  in  the  first  six  months  of 
the  current  year,  was  144Ct,  showing  a  probfible  decTease  of  165 
applic'iijoiia  upon  the  year  1854,  as  compared  with  the  number  of 
the  year  1853. 

All  the  specifications  filed  in  the  office  upon  the  patents 
imased  under  the  Act  from  1st  October,  1852,  to  the  30th  June 
last,  30i)9  in  number,  have  been  printeil  and  published,  together 
with  lithographed  outline  c<ipies  of  the  di'awings  accompanying 
the  same;  ami  thfse  are  sold  to  the  public,  either  sepai'ately  or 
in  tlie  series  for  the  year,  at  the  cost  price  of  the  printing  and 
paper.  The  price  of  a  specification  of  the  average  length  of  letter- 
press, aufl  drawings,  is  eight.-pence. 

Til  ere  is  no  arrear  in  the  printing  and  publication  of  the 
specifications  filed  since  the  commencement  of  the  Act.  Each 
specificjition  is  printed  and  published  witliin  three  weeks  of  its 
deposit  in  the  office. 

Und^  the   15  and  16  Vict  c  115  s.  4,  a  printed  copy  of  the 

*  CXnapOed  thnn  tbo  £epuTt  pre««Dtod  to  Farilotninit,  Aii^ftut  T,  1M4. 
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specifioatioii,  daly  certiEeil  and  sealed  in  the  conuniasioiiera* 
fiffice,  may  be  received  in  e^^deDce  of  the  original  document  in 
any  court  within  the  United  Kingdom  of  (Jreat  Britain  tunl 
Ireland  and  the  colonies-  the  printe^T  copy  ib  certified  on  paymeut 
by  the  applicant  of  one  shilling  for  the  aeal,  and  the  charge  of 
the  draugatenian  for  colouring  the  pnnta  of  drawings  is  paid  by 
the  applicaut. 

Printed  certified  copiea  of  all  the  BpecificationB  filed  in  the 
office  from  the  lat  October,  1852,  to  the  present  time,  with 
coloured  printe^l  cupies  of  the  drawings,  have  been  sent  to  the 
office  of  Uie  Director  of  Chancery  in  Edinburgh,  and  the  enrol- 
ment office  of  the  Court  of  Chancery  in  Dublin,  pursuant  to  the 
Act,  lBo2,  and  the  Act  16  and  17  Vict  a  115;  and  such  copies 
are  open  to  the  inspection  of  the  public  in  the  respective  offices. 

Certified  copies  of  all  the  patents  paaaed  since  the  commence- 
nient  vf  the  Act,  and  certified  copies  of  the  re<x>rd  books  of 
aasignineuts  of  pateuta  and  iioences,  with  copies  of  aueh  a^aign- 
meuUi  and  Licences,  have  also  been  sent  to  the  Chancery  offices  in 
Edinburgh  and  Dublin,  pursuant  to  the  Act 

The  whole  series  of  specifications  of  patents  for  reaping  ma- 
chines, and  drawings  accompanying  the  same,  from  the  first 
enrolled,  4th  July,  1799,  to  toe  px^esent  time,  have  been  printed 
;ind  published,  and  are  sold  at  the  cost  price  of  tlie  printing  and 
paper,  either  separately  or  altogether,  with  au  appendix  in  one 
volume.  The  appendix,  compiled  by  Mr.  Woodcroft,  from  a  great 
variety  of  authorities  and  works,  desctibes  the  instruments  for 
reftping  grain  published  and  in  use,  from  the  earliest  period  to 
tliepresent  time. 

The  whole  series  of  specificatious  of  patents  for  firearms, 
cannon,  shot,  shell,  cartridges,  weapons,  accoutrements,  and  the 
machinery  for  their  mannfiictnre,  and  the  drawings  accnmpaiiying 
the  sanit»,  from  the  earliest  recorded,  15th  May,  1718,  to  the 
present  time,  have  been  printed  and  published  in  like  manner. 
An  appendix  is  in  preparation,  and  i^ill  shortly  be  pubikhed. 

The  Secretary  of  Sl^te  for  the  Home  Department  has  required 
the  publication  of  all  the  specifications  of  patents  for  the  oon- 
sumption  of  smoke  in  famaces,  and  for  the  making  of  drainage 
tiles  applicable  to  sewerage ;  and  the  Boart]  of  Admiralty  lias 
requirif  the  publication  of  the  specifications  of  patents  for 
improvements  m  propelling  ships  ;  these  three  subjects  are  now 
in  preparation. 

Pending  the  publication  of  the  ol<i  specificatioiis,  necessarily  a 
work  of  time,  printed  certified  copies  for  evidenoe  in  courts  of 
justice,  for  counsel,  and  for  other  purposes,  of  any  of  the  old 
specifications,  maybe  obtained  on  application  at  the  Patent  Office, 
tlie  applicant  paying  the  cost  of  putting  the  drawings  upon  the 
sY^tne  and  colouring  the  number  of  prints  he  may  require,  and  the 
Commissioners  paying  the  cost  of  letter-press  and  paper,  or,  in 
the  absence  of  drawings,  the  applicant  pajing  the  et'>st  of  letter- 
press and  paper ;  by  this  arrangement,  the  applicant  obtains 
twelve  or  fourteen  certifie*i  printeti  evidence  copies  at  a  low  price, 
jmd  the  Commissionera  obtain  the  prints  of  drawings,  or  the 
letter-press  and  paper  for  their  future  ptiblication  of  the  specifi- 
cation, free  of  cost.  100  old  specifications  have  been  printed  in 
this  manner  within  the  last  few  months. 

Mr.  Woixlcro^s  chronolo^cal  and  alphabetical  indexes  of  all 
the  specifications  of  patents  enrolled  in  Chancery,  fn^m  1617  to 
the  Ifit  October,  1852,  14,:J59  in  number,  have  been  published  in 
three  imj^erial  octavo  volumes^  and  are  sold  at  JKk.,  the  cost  price 
•  •r  printing  and  paper,  Mr,  Woodcroft's  index,  arranging  these 
si^ecififtitions  acconJing  to  the  subject  matter,  is  in  the  hands  of 
the  printer,  and  will  shortly  be  published. 

Indexes  in  the  same  chronological,  alphabetical,  and  subject- 
matter  foi-m  of  all  the  specifications  filed  in  the  office  under  the 
new  law,  will  be  made  in  continuation,  and  published  periodically* 

The  prints  of  specifications,  the  indexes,  and  all  other  printed 
papers,  will  in  future  be  sold  in  the  Patent  Office,  and  not  at  the 
Queen's  Printers  as  heretofore.  The  publications  are  sold  to  all 
|iersoDS  applying  for  tliem  at  the  cost  price  of  each*  and  no  trade 
discount  is  allowed.  Booksellers  and  agents,  however,  chai^gs 
a  commission  to  the  persona  for  whom  they  purchase  these  works. 

The  Commissioners  have  established  a  public  library  of  research 
within  the  Patent  Office,  to  consist  ui  the  scientific  and  me* 
ehanlcal  works  of  all  nations  ;  convenient  rooms  are  provided  for 
the  purpose,  and  the  library  will  be  open  to  the  public  within  a 
few  wetka. 

A  journal^  entitled  7^  OmtmU^ienfrs  of  Patents  Journal^  has 
been  publisheil  twice  a  week  since  the  commencement  of  the 
present  year,  and  it  will  be  continued.    It  contains  the  various 


notices  appearing  in  the  GoMetie  on  the  subjects  of  pAtent^.  and  % 

variety  of  other  notices  and  useful  information  and  : 
for  the  guidance  of  applicants  in  proceeding  for  their  p 
is  prtipiised  to  publish  in  the  juunial  the  names  of  pat> 
the  titles  of  patents  gniuteii  in  other  countries  ;  also  a  ii 
from  time  t/>  time  of  the  date  of  the  expiration  of  each  pal 
it  may  become  void,  either  by  reason  of  non-payxneiit  ' 
stamp  duties  of  50/.  and  IQOi.  at  the  expiration  of  the  thirU  aii  i 
seventh  years  respectively,  pursuant  to  the  Act,  or  at  the  full 
term  of  fourteen  years;  and  also  from  time  to  time  a  list  of  the 
inventions  provisionally  protected,  lapsed  or  forfeited  by  reason  of 
the  applicants  having  neglected  to  proceed  for  their  psAentts 
within  the  six  months  of  provisional  protection-     The  price  of 
the  journal  to  subscribers,  is  30».  per  annum. 


THE    BEIITISH    ASSOCIATION   FOE  THE   ADVAKCE* 
MENT  OF  SCIENCE. 

The  twenty-fourth  meeting  of  the  British  Assoctatit^n  eom- 
menoed  at  Liverpool  on  the  20th  ult.  It  had  been  f»reri.iUi»lv 
arranged  that  all  the  proceedings  should  take  place  in  St,  Qeorgrs 
Hall,  but  this  w:is  found  to  be  impossible,  in  consequence  of  tiis 
uiusical  performances  with  which  the  inauguration  of  the  kiQ 
was  celeorated;  and  the  first  general  meeting  of  the  inwnlmis 
therefore  took  place  in  the  Phiflianuonic  Hall,  which  is  scaralj 
less  capacious  than  the  miire  pretensious  and  more  hi^hly-deov 
rated  hall  in  which  they  were  first  appointed  to  aaaemole.  Tli# 
muster  of  members  seemed  small  when  spread  over  siicb  an  exten- 
sive area,  but  there  were  about  1200  in  the  room,  the  number 
being  nearly  double  that  of  the  Hull  meeting  last  year.  The  Pre* 
sident  for  this  year  (Lord  Harrowby)  was  inducted  into  the  chair 
by  Mr.  Hopkuvs,  and  then  read  a  paper  on  the  protgrasft  of  science 
during  the  past  vear,  the  matter,  as  he  said,  having  been  sop- 
plied  to  him  by  different  gentlemen  eminent  in  their  respective 
branches  of  study.  At  the  condusion  of  the  President's  juldroff, 
which  was,  under  such  circumstances,  less  interesting  than  usual, 
the  thanks  of  the  meeting  were  proposetl  by  Lord  Derby,  in  a 
speech  that  lia>l  no  pretention  to  scien^lic  illustratiati,  and  tn 
which  IiLh  lordship  sfud  he  hatl  been  educated  in  the  pre-scieiltiit 
age.  Sir  Chiirles  Lyell,  in  seconding  the  motion,  almded,  i 
more  pointedly  than  seeme<l  a^^reeable,  to  the  former  absieooe  i 
sdentific  education  in  the  Umversity  of  Oxford,  and  exj 
hope,  that  from  the  gleams  of  improvement  which 
visible,  there  would  result  a  system  of  education  better  adaptedi 
the  present  state  of  knowledge. 

On  the  following  morning  the  different  sections  assembled^  but 
in  consequence  of  the  want  of  time  to  make  preparations,  aerend  of 
the  rocfma  appropriatetl  for  the  purpose  were  unfinished,  and  at 
the  time  fixed  for  the  meeting  of  the  Mechanical  Section,  carpenten 
were  at  work  finishing  the  wooden  benches  and  tables;  nor  wss 
it  tiE  nearly  12  o^ciock  that  the  place  where  the  membem  were  to 
assemble  ^^as  ready  for  them.  The  Physical  Section  wnm  nearly 
as  unfiniehed,  and  over  a  large  portion  of  the  room  there  wis  no 
ceiling.  St  George's  Hall  has,  in  fact,  been  opened  too  eooti,  and 
the  want  of  compTeteness  is  evident  in  many  parts.  The 
appointed  for  the  Mechanical  Section  was  an  open  hall  at 
north  entrance,  and  the  proceedings  were  continually  ititerm^ 
by  the  noises  of  persons  passing  tnrough  to  other  aections, 
following  is  a  list  of  the  officers  appointed  for  the  Mecl 
Section: — 

FreMeni.— John  Scott  Eussell,  Esq,,  MA.,  FJLS. 

ric«-i*re*W«mi#,— William  Fairbaim,  Esq.,  MA.,  F.KS,:  Joseph 

Locke,   Esq^   M.P.;    James  Nasmyth,   £sq^   C.E,;    Trofymat 

Walker,  FJlS»;  Henry  Booth,  Esq.;  John  F.  Bateman,  Esq, 

F.G.S. 

Secretariet. — James  Oldham,  Esq^  CJL;  Jolrn  Gnmtham,  Emj., 

C.R;  James  Thomson,  Esq.,  C.K 

CommUt€e,^l)T.  Scoresby,   F.R.S.;    George  Lowe,    F.RS  ;  John 

George  Appold,  F,R.S.;  John  S.  Enys,  RRa;  Richanl  Rc»b«rt^ 

C.E.;  John  Laird,  Esq.;  John  Vernon,  Esq^  W.  Q.  /  .,5, 

C.E.;  Walter  F.  Macgregor,  C\E.;  C\  W.  William**,  >.a 

Hick,  C.E.;  Joseph  Wliit worth,  Esq.;  Alfred  King,  h^i,  u.  B. 

Grantham,  F.G.S.;  Andrew  Henderson,  Esq. 

On  the  m«L»eting  of  the  section  on  Thunsday  m  *     ^r^ 

sident  stated,  that  in  consequence  of  some  of  tl  uu 

had  sent  in  papers  not  being  prepared,  and  othci^   i^^ui^  luc^rtil, 

the  proceedings  would  be  luljoumed  till  the  following  tiMinuQf: 
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The  ftaid  committee  hnd  he^n  enable  I,  kowever,  to  classify  the 
subjects  90  aa  to  appoint  separate  days  for  each.  Friday  would  be 
ftppropi'iated  to  naval  architecture  and  steam  navigation;  Saturday 
to  the  comhuation  of  fuel  and  to  steam-bolter  explosions;  Monday 
to  railways  and  tal^rapks;  andTue^ay  would  be  appropriated  to 
mwoellaneoua  subjects.  On  the  following  murnlng  the  President 
opened  the  proceedings  of  the  section  by  a  communication 

OK  NAVAL  AR'JHrTRCTUaK  AND  STEAJiI  NAVIOATION, 

Mr>  RcrssELL  commenced  by  explaining  the  elementary  prin- 
ciples of  iiriVig;itioa*  iuid  thts  form*  of  .ship:*  requisite  to  produce 
stability,  Hpeed,  and  windwardneas.  He  then  entered  into  the 
COEsiJerition  <>f  the  wuvi^  priaeiple  of  eou*structioii»  and  stated 
the  important  part  which  the  British  Asi*ociation  had  taken  in 
eatablisning  that  principle.  He  mentioned  as  a  striking  instance 
of  the  dilhciilty  with  which  old  prejudices  are  removed^  that 
formerly,  on  the  capture  of  smuggler  vessels,  which  were  built  on 
the  plan  of  having  long  concave  bows  and  biutf  sterns,  such  a 
shape  being  conaidi^red  exactly  contrary  to  what  a  ship  ought  to 
have,  the  helm  was  changed,  and  the  ship  wm  minie  to  sail  stem 
foreraojit  When  shipbuililers  came  to  Da  more  enlightened  on 
the  subject,  they  found  that  they  must  have  a  hollow  water-line 
at  the  bow.     There  was  in  aJdition  to  this,  another  very  important 

Erinciple  which  had  been  discovered.  That  was,  the  virtue  of 
?ngth.  If  you  wanted  the  particles  of  water  to  go  out  of  the 
way  of  the  vessel  when  going  very  fast,  you  must  allow  the  par- 
tides  time  to  do  so.  It  was  found  that  it  waa  more  easy  to  push 
a  vessel  with  an  elongated  body  through  the  water  at  great  apeeti, 
than  the  short  vessel  which  hoii  been  in  use.  This  was  reauced 
to  a  regular  principle,  the  result  of  which  was  that  it  was  now 
certain  that  24  feet  of  length  in  the  entrance  lines  of  a  vessel 
would  give  eight  mile»  an  hour  easily  j  to  go  at  sixteen  miles  an 
hour,  the  entrance  lines  should  be  nearly  96  feet;  to  give  twenty- 
four  miles  an  hour,  the  entrance  should  be  216  feet.  They  could 
not  therefore  expect  to  get  twenty -four  miles  an  hour  until  they 
had  ma<le  up  their  minds  to  build  shins  something  like  4CK>  feet 
long.  Now,  from  all  the  experiments  ne  had  made,  and  had  seen 
made,  these  facts  were  undr>ubte<l ;  they  would  therefore  peroei%'e 
why  such  a  large  vessel  as  the  HimoMya  had  such  great  speed. 
The  Ifimalaya  hnA  a  length  of  350  feet,  and  hi^d  olitained  the 
BPeatest  speed  for  the  smallest  p^wer,  of  any  merchant  vessel 
hitherto.  If,  in  a  like  manner,  tney  looked  at  the  large  clipper 
ships  of  2iW\  and  .l^M)  tons  burthen  now  built,  they  would  iin<l 
that  the  i>rinciple  was  taken  advantaf^e  of,  and  that  their  bows 
were  elongated  to  a  great  length.  The  iJifficulty  of  bulMing 
latere  ships  was,  however,  incrcfised  by  the  want  of  materials 
Biimciently  large  for  sti-ength,  until  the  luloptlon  of  iron.  It  had 
not  yet  been  ^und  practicable  to  join  planks  of  wood  together 
ffoificiently  strong  to  obtain  the  strength  of  an  uniform  plank^ 
and  until  this  was  done,  they  could  not  safely  use  timber  for 
building  large  ships.  But  by  employing  iron  they  would  have  an 
equally  strong  material  of  any  size,  the  joints  being  almost 
stronger  than  the  plates.  There  was  a  very  distinguished  man 
in  that  neigh bonrnood,  Mr.  Ashton  Smith,  and  a  very  distin- 
guished shipbuilder,  Mr.  Laird.  Mr.  Smith  thought  nothing  of 
Building  ships  of  r2(l  horse-power  and  6cX>  tons  burthen,  merely 
to  see  how  they  would  ^o,  and  he  had  had  the  idea  at  exactly  the 
name  time  that  the  British  Association  were  carrying  on  their 
reaearches,  that  the  long  hollow  line  was  good  for  something. 
Mr.  Smith  endeavoured  to  try  it,  and  set  about  inventing  such  a 
ship,  and  he  accordingly  built  one,  which  was  the  first  ship  that 
went  fifteen  miles  an  hour,  Mr.  I^ird  very  early  coincided  with 
Mr.  Ashton  Smith  in  his  views  regarding  the  hollow  line,  and 
very  speedil}^  adopted  it,  and,  he  believed^  had  made  a  great  many 
ships  on  that  princiiile.  Mr.  Vernon  and  Mr.  Grantham  had 
built  such  ships,  and  Liverpool  upon  the  whole  had  contributed 
in  a  very  fair  decree  towards  the  introduction  of  the  new 
principle  m  shipbuilding,  and  he  hoped  that  their  discussion 
nere  would  encourage  shipbuilders  not  to  be  afraid,  not  to  keep 
it  a  secret,  but  to  go  boldly  and  openly  ujion  the  hollow  water 
line,  and  the  more  they  did  so,  the  faster  they  would  go. 
Having  alluded  to  the  building  of  the  Great  We^itern^  and  sub- 
sequently of  the  Oreat  Britain,  and  the  prophetic  doubts 
expressed  at  first  regarding  the  fate  of  each,  the  President  pro- 
ceeded to  describe  the  great  vessel  now  being  built  by  him  on  the 
Thames  for  the  Eastern  Steam  Navigatiou  Company,  to  trade 
with  India  and  Australia.  He  showed  how  the  dLificulty  of 
c&tTjing  ooalsy  and  having  to  stop  for  them  and  buy  them  at  high 
rales  at  St.  Vinoenti  the  Cape  of  Good  Hope,  and  sometimes  the 


Mauritius,  created  such  an  expense  that  no  freights  could  cover; 
he  showed  how  it  became  necessary  to  construct  a  vessel  large 
enough  to  carry  her  own  coals  all  the  way.  When,  therefore,  he 
told  them  that  the  vessel  being  constructed,  was  expected  to 
make  t!ie  voyage  in  thirty  days,  carrying  a  freight  of  6000  tons, 
with  StX)  tirat^dass,  6(>0  second-class,  and  KMM)  thini-class  pas* 
sengens — having  thi-ee  tiers  of  decks,  eight  feet  each  in  height — 
that  she  was  675  feet  long,  83  feet  befmi*  60  feet  deep;  when  he 
told  them  that  he  had  jiuHt  measured  8t,  Oeor^'s  Hall,  and  found 
that  it  would  not  fairly  represent  this  ship,  bemg  16J^  feet  instead 
of  675  feet  long— tluit  up  to  the  top  oi  the  hull  it  was  only  82 
feet  high,  and  up  to  the  spring  of  the  arch  about  the  height  of 
the  ship— thitt  the  breidth  of  SL  George*8  haU  was  only  77  feet, 
being  6  feet  narrower  than  the  hold  of  the  ship,  it  woidd  give 
them  the  nearest  approximation  he  could  convey  to  the  siae  of 
the  veH^sel. 

Ma.  FAjEfiAiHN  said  he  wna  one  of  those  who  had  had  doubts 
wh^her  a  ship  of  that  size  could  be  built  of  sufficient  strength; 
but  having  seen  all  the  plans,  he  now  felt  persuaded  that  it  would 
not  be  deficient  in  the  requisite  strength.  It  would  be  con- 
structed on  the  same  principle  ?ts  the  Britannia  bridge,  and  when 
they  saw  that  structure  sustaining  itself  without  bending,  though 
it  had  no  intermeiliate  support,  there  could  be  no  doubt  that 
that  large  ship  would  be  able  to  bear  a  gale  of  wind  without 
l)ending. 

PREVENTION  OF  BOILER  EXPLOStONS. 

Mr.  H,  Dircks  read  a  paper  on  the  Prevention  of  Boiler  Ex- 
plosions, The  phm  he  proposed  is  a  modification  of  the  fusible 
plug,  by  employing  a  chain  that  holds  a  weight,  one  link  of  which 
13  made  of  fusible  metal.  When  the  heat  of  the  steam  in  the 
boiler  is  raised  above  the  point  at  which  it  is  intended  the  boiler 
should  be  worked,  the  link  of  the  chain  gives  way,  the  weight 
pulls  open  a  stop-cock,  and  admits  a  current  of  cold  water  through 
a  ttibe  that  passes  through  the  boder,  and  thus  dindnishM  m& 
heat  and  i-eduoes  the  pressure.    The  accompanying  sketch  will 
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best  explain  the  mode  of  operation.  The  pipe  P,  coming  from 
the  cistern  C,  passes  thniugh  the  boiler;  and  when  the  stop-cock 
A,  is  opened,  a  current  of  cold  water  is  sent  through  the  tube  in 
the  boiler.  The  link  B,  of  the  chain  is  made  of  fusible  metal, 
and  when  the  heat  becomes  too  great,  the  metal  is  melted,  and 
the  weight  W,  opens  the  stop-cock  A  stuffing  box  S,  is  Intro- 
duced, through  which  the  connocting-rod  passes. 

In  the  discussion  that  followed,  the  invention  seemed  to  be 
considered  of  a  nature  not  practically  useful,  and  to  participate 
in  the  defects  of  the  fusible  plugs  which  have  been  b^ore  tried 
without  advantage. 

LlOHTNlKa   CONDirCTORS. 

Mr.  Nasmyth  read  a  paper  on  Ijightning  Conductors  as  applied 
to  taU  clunincys,  ami  explained  a  mode  of  fixing  such  conductors 
for  the  purpose  of  securing  more  perfect  insulation.  The  common 
plan  of  fixmg  a  metal  rod  on  the  outside  by  holdfasts  Into  the 
brickwork  has  been  frequently  attended  with  aocidente,  the  light- 
ning having  entered  the  chimney  at  the  points  of  attaehmeut,  and 
torn  away  the  bricks  so  as  to  do  great  damage.  The  plan  pro- 
posed by'Mx.  Nasmyth  removed  t£m  diMculty  by  suspending  tho 
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lightmxig^ooiiductor  inside  fiie  chimney.     The  mo<le  of  doing  this 

is    aketcheil    bx    the    acc<:>mpaii}ing 

%iire.     HeBaid  that  a  taii  cliimney 

tliiis  protected  had  stood   miinjiired 

during  several  aeveir  thuuderstorma, 

whilst  chimneys  in  the  nei^dibourhotKl 

prutect«d   in  the  naual  manner   had 

ueea  damaged.     A  short  discus  Bion 

took  place  on  thia  plan  of  inaulatine 

condnctora.    Profeasiir  Faraday  stated  % 

'  that  it  agreed  with  his  views,  which 
were  that  lightning- conductora  should 
aJ  ways  be  placed  inside  building**,  an<i 
not  on  the  outaide.  He  had  been 
consulted  oa  the  question  of  placing 
the  lightnin^H3onductor  on  the  Duke 

of  York'i  pdlar,  and  he  then  recommended  that  it  should  be 
placed  inside,  but  his  advice  was  disi'egarded.  The  practical 
part  of  the  question  which  more  particulnrly  require<l  attention 
to  he  directed  to  it  in  the  Mechanicil  Section  was,  to  avoid  as 
much  aa  possible  the  introduction  of  metal-work  detached  from 
the  conductor.    In  the  fixing  of  stones  by  running  lead  at  the 

r  joints,  there  ia  oonsiderabie  danger,  unless  there  be  a  continaous 
metallic  conductor  leading  from  such  metalUc  fastenings  to  the 
earth.  The  introduclion  of  gjass  uLstdatora  between  a  bghtning* 
oonductor  and  the  widl  of  a  building  is  an  absiu^dity,  as  the  very 
short  distance  fi?om  the  conductor  to  the  brickwork  compared 
with  the  distance  the  lightning  passes  Irom  the  clouds  to  the 
ewrth,  is  inaignificant 

VZXPTIAJr  SCKBW   PnOPKLLKR, 

Mjt*  GiiABrTHAK  i*ead  a  paper  on  Mr,  Fisher's  Venetian  Screw 
FropeDer,  so  called  from  the  blades  of  the  screw  having  openings 
like  those  of  a  Venetian  blind.  Mr,  OranUiam  said,  that  in  the 
uae  of  the  cx^mmon  screw  propeller,  the  action  of  the  blades  on 
the  water  pro<Juces  a  kind  of  vacuum  at  the  liack,  which  resists 
the  onward  progrefis  of  the  ship;  and  it  was  to  avoid  this  that 
Mr.  Fisher  had  invented  the  Venetian  propeller,  which  allowed 


the  water  to  pass  thi-ough  the  openings,  and  thus  fill  up  the 
l^oounteracting  draught  of  water.  This  propeller  had  b^n  tried 
Wueoosafully  in  the  Birkenhead  docks,  and  it  had  also  been  applied 
k«xperiment«liy  to  her  Majeet/s  yacht  the  Fairy,  witii  promiaing 
tresulta.  The  accompanying  woof Units  represent  two  views  of  the 
f propeller:  one  as  seen  in  section,  and  the  other  showing  the 
(anmber  and  directions  of  tlie  oyieninga  in  a  single  blade* 

TltB  VKHTTLATtON  OF  EMIGRANT  SHIPS. 

Mr.  JoHX  CrrNNiyoHAM  read  a  paper  on  the  VentOation  of 

Emi^frant  Ships,  and  explained  a  plan  invented  by  Mr.  William 

Ashley,  forgiving  more  perfect  ventilation;  and  for  thus  avoiding 

tilit?   injurious  efiects  now  frequently    produced    by  the  over- 

[a^wding  of  such  ship-  The  supply  of  air  to  the  cabins  is  eifectod 

[by  two  fans  worketi  by  a  tlirt^e  horse-power  enginej  so  as  to 

[produce  450  revolutions  per  minute.     The  air  is  fbrced  down  a 

}  main  air-shaft  to  side  trunk-flues,  which  extend  along  each  side  of 

the  veaael.    Small  branch  flues  to  the  cabins,  and  other  parts  of 

the  ship  requiring  ventilation,  are  joined  into  the  main  trunk- 

fluML    Each  ta  provided  with  sliding  or  revolving  ventilators  to 

regulate  the  requiaite  amount  of  supply.    There  is  a  vessel  at  the 


top  of  the  section  for  disinfecting  or  for  cooling  the  atmosphere* 
A  tank  at  the  bottom  is  charged  with  water  cont^ning  the 
disinfecting  fluid,  and  a  truncated  cone,  termed  a  sprayor,  ia 
invertefl  with  the  smaller  end  into  the  flxiid;  its  upper  end 
spreads  out,  and  is  perforated.  This  vessel  rotates  rapidly,  and 
the  fluid  by  the  centrifugtJ  force  ia  drawn  up  and  thrown  out  i]i| 
spray,  through  which  the  air  must  paaa  into  the  fanners,  thii 
becoming  impregnated  in  its  passage  with  the  disinfpctii] 
material,  such  as  the  chloride  of  zinc  or  of  lime.  By  placing 
few  bucketfuls  of  ice  per  diem  in  the  tank,  the  water  may  cie 
cooled,  and,  consequently,  the  air  reduced  in  temperature.  The 
cost  of  providing  a  steam-engine,  boiler,  and  apparatus  complete, 
including  flues,  ^c,  for  a  ship  of  1 500  tons  burthen,  similar  to 
the  plana  exhibited,  is  estimated  at  between  250^,  and 
The  quantity  of  fuel  required  to  keep  the  engine  at  work  niffhlj 
and  day  for  100  dnys  would  be  about  twenty  tons.  In  mldition  ' 
to  the  process  of  ventihition,  it  is  proposea  also  to  adapt  the 
engine  to  several  other  purposes,  such  as  the  loading  nnd 
discharging  of  the  vessel,  lifting  the  anchors,  pumping  the  ship, 
and  supplying  water  to  the  waterclosets,  and  for  deanlng  the 
decks.  Furtheri  it  is  proposed  to  apply  the  waste  ateam  to  '  ' 
purposes  of  cooking. 


ACTION  OF  SEA-WATER  ON  CEMENTS* 
By  MM,  Malaguti  and  DintocHER. 

For  several  years  past  the  attention  of  scientific  men  and 
of  engineers  has  been  occupied  with  the  question  of  the  destruc- 
tive fiction  exercised  by  sea- water  upon  liydmulic  mortars.  M. 
Vicat,  in  seeking  to  explain  this  disastrous  phenomenon,  haa 
shown  that  the  sea-water  acts  by  its  tendency  to  dissolve  the  lline 
o(  the  mortars,  which  ia  then  replaced  bv  magnesia;  but  hitherto 
no  efficacious  melius  have  been  pointed  out  to  prevent  or  neu>  _ 
trulise  this  dis4K>lviiig  influence.  We  only  know,  in  general,  thAt|^^| 
the  strongest  hydraulic  mortars,  the  cements  or  mixtures  of  liia^^^| 
and'  pU22olatiaa,  which  have  set  the  most  rapidly,  arc  those  Tthich 
appear  to  best  resist  these  cauaes  of  decompoBitiim.  Neverthe- 
less, even  amongst  mortars  and  cements  wich  set  with  equal 
rapidity  and  are  of  nearly  equal  atreugth,  it  wiU  l»e  found  uiat 
some  possess  very  different  powers  of  resistance,  without  its  being 
possible  a  priori  to  diatiuguiish,  either  by  analysis  or  a  quick  tria^ 
those  on  the  stability  of  which  complete  confidence  may  be 
repoaed. 

In  this  state  of  uncertainty,  we  thought  that,  by  the  study 
the  cemeuts  which  resist  the  decomposing  action  of  i 
conjointly  with  analyses  of  the  hyaraulic  limes   and   oemen^ 
incapable  of  witlisUuiding  its  action,  a.«5  well  as  of  the  products 
the  resulting  decomposition,    it  might  be   possible    to    thro^ 
some  light  upon  this  question,  whose  difficulty  ia  eqtial  to  its 
importanoa 

The  samples^  sixteen  in  number,  upon  which  we  experimented 
were  tlie  hydraulic  limes  of  Paviei-s  and  Done,  ana  the  mor- 
tars made  from  them,  Boulogne,  Portland,  Pouilly,  Vasay,  and 
Parker'w  cements.  We  are  indebted  for  them  to  the  kindness  of 
those  skilful  engineers  of  the  Pouts  et  Chauss^a,  MM.  Jebuvier, 
Watier,  and  BeTlanger,  to  whom  we  desire  to  expreas  our  thardc^s. 

The  mode  which  we  have  followed  in  our  researches  eo; 
in  examiiiiug  the  moditicatioua  which  were  jiroduoed  in  the 
fjortions  of  the  different  elements,  in  comp;iring  the  compoeitioi 
of   the  subsUmces  plunged   in  sea- water   with   that  ot 
substances  which  were  not  immersied.    But  as  we  hafl  no  saunplt 
of  mortal^  of  lime  and  sand  which  had  set  under  fresh  water 
compare  with  those  immersed  in  sea- water,  the  examination 
the  latter  could  only  be  made  by  comparing  their  oompositi" 
with  tluii  of  the  Ume  employed  in  their  preparation.     In  tin 
comfmrisona  we  had  to  deduct  tlie  sand,  and  to  reduce  tJje  ooj 
poaitiouH  found  for  the  mortivr  to  those  which  they  would  ha' 
Imd  if  no  sand  had  been  used.     We  shall  not  detail  here  aJl 
results  which  the  discussion  of  our  analyscB  revealed  to  ua, 
which  are  recorded  in  our  complete  memoir;  we  shall  mcc^l; 
direct  attention  to  the  moat  prominent  ones,  which  prove  hoi 
complicated  these  phenomena  of  decomposition  arc. 

Two  cylinders  of  the  hy<lraulic  lime  of  Pziviers  were  immrrsed, 
under  similar  conditions,  in  sea- water  dui^ing  eighteen  mon  ~ 

•  '  R^ninrlu  oo  thi?  Re«i»tance  a(r«red  hv    B  vdraulic  Lime*  tuid  CeuieAU  to  1 
BogtnicUvi]  ActkNi  of  ficNk-Watar/    By  MM.   MALAorTr  and  Di*M>rBBft.     On 
Bendu  da  rAddemie  des  ad&icv,  tiih  July  1^64;.— ^Frutn  Uus  *  DiUtUcL  Ma 
Joonul  of  IjidQstriAi  Frogren.' 
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Qm^ai  tliieniliMt  an  eDormous  quantity  nf  lime  and  gained  litlJe 
wnttfrn;  IkUt  to  oampeo^aU*  for  thi<;,  it  djced  a  quantity  of  cjur- 
i2e  a^  ftlfnovt  «iiliicient  to  satumte  the  two  e&rthy  huAOB,  An 
aupred&ble  (iiviutity  <»f  hi) line  aoi<l  Wiis  came*!  otf  with  a  littk 
ailtillill&.  It  appeared  th;it  a  Iiydrat»^<l  ftiliaite  of  ahimina  was 
•epSfSted  fnim  the  mortar  at  the  aame  time  with  the  Ibue,  whilst 
cftrboaio  acid  w:is  sulxitituted  for  the  conatituenta  which  diaap- 
peart*tL  The  alter&tion  of  the  other  cylinder  waa  not  ao  consider- 
able;  the  loss  in  lime,  and  the  gain  in  carbonic  acid,  were  not  so 
l^reat;  but,  on  the  other  hand,  the  quantity  of  magnesia  substi* 
tttted  for  the  lime  was  dauble,  and  a  httle  more  silicate  of  alnniiiia 
WBA  abstrac'ted.  The  eame  phenomena  were  observed  with  a 
mortar  made  with  this  lime. 

Two  prisma  of  thiii  mortor  were  immereed  during  eighteen 
montha  in  sea-water.  One  of  these  prisma  had  no  appearanoe  of 
a  well-niarked  alteration,  whilnt  the  second  was  in  a  very 
adwaoed  vta^  of  decomposition.  It  wa^  foimd  that!K>me  lime 
hud^  nevertheless,  been  ellminat»*d»  that  a  considerable  proportion 
qI  carbonic  ad<l  liail  been  fixed,  and  that  the  proportions  of 
magneaia,  silicii,  and  alumina  hail  not  undergone  an  appreciable 
dumge.  The  prkm  in  which  the  alteration  wiis  considerably 
advanoed  Had  under^>ne  a  true  transformation  in  respect  to  itis 
Oompr^xition.  A  con^iidenvble  quantity  of  lime  was  replaced  by 
moru  than  an  equivrUent  quantity  of  magnesia,  and  the  carbonic 
Add  had  not  sensibly  changed;  on  the  other  hand,  the  silica  and 
Alumina  had  apiireciably  augmented. 

Are  we  to  aeeJc  for  an  explanation  of  theste  to  different  reeulfca 
in  the  non-homogeneity  of  the  hyilraulic  lime  which  had  eerved 
to  make  the  experiments  l  We  may  remark  tlmt,  in  the  dei><>ait 
of  Paviers,  the  different  beds  of  hydraulic  lime.stone  have  not 
the  same  composition.  The  alteration  which  the  mortar  produced 
from  the  lime  of  Done  underwent,  consifit^d  in  the  loss  of  a  cson- 
tiderable  quantity  of  lime,  without  the  substitution  of  magneaia, 
and  by  the  fixation  of  a  great  quantity  of  carbonic  acid. 

With  regard  to  the  alteration  of  cements,  tlmt  of  Boulogne, 
previously  moiatened  with  fresh  water,  began  to  crack  after  an 
immersion  of  eight  months  in  aea-water  ;  nevertheless,  its  che- 
mical composition  did  not  sensibly  change.  It  was  quite  dlSerent 
with  Poi'tland  cement,  which  cracked  m  evei-y  direction  under 
the  action  of  sea-water,  fixed  as  much  carbonic  acid  m  it  c^jntained 
in  its  normal  state,  and,  finally,  it  had  lost  a  little  lime,  which 
was  substituted  by  a  very  small  quantity  of  magnesia.  Lastly, 
a  mortar  prepared[  with  one  volnme  of  Portland  cement,  and  two 
volumes  of  quailzose  sand,  immersed  during  a  year  in  aea- water, 
exhibited  no  trace  of  aitenition,  unless  it  gained  aome  carbonic 
acid. 

In  fine^  the  facts  which  we  have  brought  forward,  and  all  those 
which  are  detailed  in  our  memoir,  prove  that  the  decomposition 
of  limes,  cements,  and  mortal's  by  sea-water,  tlo  not  constantly 
take  place  in  the  ^^-t- ■  "'-nnerj  the  substitution  of  magnet  for 
lime  takes  pla<je  •-■  .  but  not  always,  and  a«  it  is  accf^m- 

panied  by  the  .iil.,.,  ..  ;i  carbonic  acid,  the  altered  mortar 
consists  of  a  hydro-aiJie<ite  of  aluniina,  and  of  a  double  carbonate, 
whidi  tends  t«j  apprriach  dolomite  in  comjiosition.  But  there  are 
oaBee  where  the  fime  di><appears  with<mt  the  iiitrofluetion  of  mag- 
nesia, anil  the  phenomena  appears  then  to  occui"  as  if  it  hail  been 
produced  in  water  free  from  salt,  but  uhargtyi  wit!i  carbonic  acid. 
Further,  in  the  alteration  e(f'ecte<l  in  mortars  moderately  hy- 
dmulic^  there  is  a  division  of  the  ct»nstituents  of  the  mortar  into 
two  compounds;,  the  one  rich  in  e^Lrthy  carbonated,  the  other  rich 
in  alumina,  coming  to  the  surface  and  forming  a  snowy  deposit, 
which  the  waves  remove.  This  partition  is  not  ettected,  or  at 
laMt  it  only  takes  place  very  slowly,  in  the  \^ery  hard  and  rapidly 
BCttmg  cements  or  martara.  The  alteration  whieli  is  prrMJuced  in 
the  latter  consists  in  a  simple  cracking  of  the  uutss,  and  in  the 
disappearance  of  a  small  quantity  of  lim«^,  with  or  without  its 
being  subfrtituted  by  magnesia,  and  in  both  cases  thei'e  is  a 
tendency  to  diminisn  in  volume,  whence  results  the  cracking  of 
the  mass. 

It  only  I'cmains  for  ua  to  speak  of  those  cements  which  aro 
considered  to  liest  withstand  the  action  of  sea- water.  Hitherto 
the  cements  of  Pouilly,  Va^ssy,  and  Parker  hare  been  looked  ufion 
as  the  most  stable*  A  circumstance  struck  us  in  the  analysis  of 
these  three  cements :  it  is,  that  they  are  very  rich  in  oxide  of  iron, 
and  that  that  of  Parker,  which  U  the  beat  resisting,  is  exactly  the 
richest.  We  have,  in  fact,  found  7  per  cent,  of  oxide  of  iixm  in 
the  cemeutfi  of  Pouilly  and  Viiasy,  and  nearly  14  per  cent,  in 
that  of  Parker.  Hence  we  have  been  led  to  consider  whether  the 
prosence  of  oxide  of  iixju  does  not  powerfully  contribute  to  give 


to  those  cements  the  property  of  resisting  the  decomposing  in- 
fiuenoe  of  sea-water.  In  order  to  justify  this  opinion,  it  became 
necessary  to  institute  experimental  researches,  oy  making  ferru- 
ginous cements  and  exvH>8iug  them  to  the  action  of  sea-water. 
But  before  doing  so,  we  hiid  t/j  aacertain  whether  oxide  of  iron 
contained  in  cements  and  mortars  did  not  l>ehave  as  an  inert 
subataiice.  Thus  we  hjul  tc»  examine  how  far  this  oxide  w^ 
capable  of  forming,  In  the  humid  way,  combinations  with  Ume. 
With  this  object  in  view,  we  formcil  directly  kinds  of  puzzol&nfts. 
by  making  mixtures  of  silica  and  a  little  lime  with  alumina  and 
oxide  of  iron,  and  then  studied  the  action  of  lime-water  on  these 
mixtures,  previously  heated  to  a  dull  redness.  After  immersion 
for  some  tmie,  these  subatancej*  augmented  in  volume,  and  pos- 
sessed the  most  remarkable  charactei'S.  Each  of  them  divided 
itself  into  two  distinct  compounds,  one  of  wdiJch  attached  itself 
to  the  bottom  of  the  fiuak,  and  had  gained  considerable  cohesion 
and  adherence ;  whilst  the  other  asisumed  a  flocculent  aspect ;  it 
swelled  out  more  and  more,  and  rose  to  alM>ut  15  or  16  centi- 
metres above  thebMttom.  In  aualy:iing  these  different  compounds, 
we  have  found  that  the  auautity  of  lime  precipitated  i>§  inde- 
pendent of  the  presence  of  alumina,  whilst  it  is  augmented  by 
the  presence  of  oxi<le  of  iron.  Further,  we  ha\'e  reojgnised  that 
the  flocculent  compound  was  the  richest  in  alumina,  and  that  th© 
conci'eted  dep^osit  was  richest  in  oxiile  of  ii*on. 

Thcste  aynthetieai  experiments  having  apparently  demonstrated 
that  oxide  of  iron  is  not  aninertoonatituent  of  hydra u lie  cements, 
we  lielieve  that  we  may  conclude  that  the  presence  of  this  oxide 
would  contribute  to  give  stabilitj  to  mortars  and  cements  im* 
mersed  in  sea^water.  It  remains,  in  fact,  to  be  ascertained 
whether  oementa  or  artificial  hydraulic  limes,  formed  by  the 
addition  of  lime  to  ferruginous  clays,  or  mixtures  of  clay  with 
hydrated  pen^xide  of  in^n,  or  even  mixtures  of  day  and  suIh 
Btanoes  capable  of  generating  oxide  of  iron,  wiU  not  be  attacked 
by  sea- water.  But  these  exj>eriments  require  a  considerable  time, 
and  in  the  meantime  it  may  l>e  UBeful  to  give  publicity  to  the 
results  which  we  have  oblaiued,  as  they  may  be  useful  to  those 
engagetl  in  the  con^structien  of  hydraulic  w^irks,  and  further, 
because  it  is  of  the  greatjeat  importance  that  they  should  \k* 
verified  by  experience.  Whatever  may  be  the  futxire  value  which 
the  test  of  exiJerience  may  reserve  to  our  inductions,  two  fiwitfl 
have  at  all  events  been  well  established. 

1.  Those  cements  which  are  i*eported  as  the  best  for  resisting 
the  destructive  action  of  sea-water  always  contain  a  notabk^ 
quantity  of  peroxide  of  iron. 

2.  Certain  combinations  of  silica,  alumina,  and  lime,  give,  under 
otherwise  similar  conditions,  very  different  reactions,  according  as 
they  are  defieieut  in,  or  contain  large  quantities  of  oxide  of  iron. 


CEMETERY  ESTATE. 

Sib — As  I  may  be  accused  of  unduly  repi*esenting  the  cemetery 
estate  near  the  City  of  London  aufl  Tower  HamleU  Cemetery, 
at  Stnittbi'd,  I  may  inform  you  that  in  a  late  visit  I  tound  a 
number  of  bricks  and  mat-erials  on  one  of  the  small  ]>]oU*,  Imt 
whether  to  build  a  brick  vault  or  a  culiai*  I  do  not  know.  The 
cramped  size  of  the  plots  makes  the  whole  affair,  and  building 
AXiieties  gene niliy,  look  ridiculous.  Viator. 

September  22,  ib54. 

^ ^ 

CHRIST-CHUECH,   NEWGATE   STREET. 

It  has  been  pointed  out  to  na  that  by  the  removal  of  the  houses 
in  Newgate^treet,  for  the  puriwaes  of  widening  that  th- r  -  -^  '*  ^.  % 
the  spire  and  front  of  Chri^lchurch  can  now  be  adv 
seen,  us  well  aa  the  fine  mathematical  schoo!  of  tli*  ..-mv  vt' 
Charlea  II.  The  latter  i3  a  good  specimen  of  brick  ornamenta- 
tions, but  looks  dull  and  dinfi;y.  It  will  befl,r  cleaning  up.  The 
snire  of  the  church  has  a  goodeffect,  and  it  will  be  a  great  pity  if 
the  opportunity  is  lost  of  making  jxirt  of  the  space  available  for 
an  appi-oaeh  to  the  church,  and  a  ™ta  of  the  spire.  The  church 
is  a  fine  one,  but  m  now  hidden;  whereas,  it  may  be  made  a 
great  ornament  to  the  street,  and  to  an  iniporbiut  line  of 
tht»roughfare.  The  plan  of  the  church  is  a  little  askew,  but 
from  the  construction  of  the  spire,  it  is  not  so  objectionable  t^  th»* 
spec  tatter  as  it  might  otherwise  be.  Wo  hope  the  inliabitanta  «»f 
Newgate-street  will  press  ujion  their  constituenU  in  the  Corpora- 
tion the  necessity  of  making  the  improvement  at  once.  St. 
Bride's  was  thus  brought  forward,  to  the  great  advantage  of 
Fleet-street, 
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PHENOMENA   CONNECTED  ^^TH  THE  MOTION 

OF  LIQUIDS* 

By  Profesgor  Ttkdaix, 

The  lecturer  commenced  by  refemng  to  certaiti  phenomena 
exhibited  by  liquids,  an  1  at  variance  with  our  oommonly  received 
notions  as  to  iheir  aon-cobesive  character.  According  to  Donny, 
when  the  air  has  been,  as  £ar  aa  poasibkj  expelled  from  water  by 
perHlfltent  boilings  sach  wiiter  poaaessea  an  extra4:>rdinary  cohed  ve 
power,  sufficient,  indeed,  to  permit  of  ita  being  heated  at  a 
temperature  of  275°  Fahr.  without  boiUuff.  The  adhesion  of 
water,  thus  prepared,  to  the  surfiice  of  a  glasa  tube,  waa  shown 
experimentally;  the  force  being  siitficient  to  atistain  a  column  of 
water  of  considerable  height.  The  contractile  force  of  a  soap- 
babble  was  referred  to,  and  the  lecturer  paaaed  on  to  the  exhibi- 
tion of  the  phenomena  reaulting  from  the  shock  of  two  opposing 
liquid  veins.  In  this  case,  thongh  the  forces  are  in  oppoaiLe 
directions,  motion  is  not  annihilated;  but  the  liquid,  as  firat 
shown  by  Savart,  spreads  out  ao  as  to  form  a  thin  transparent 
film,  the  plane  of  which  is  at  right  anglea  to  the  direction  uf  the 
jets*  By  varying  the  pressure  (tn  one  aide  or  the  other,  or  by 
making  the  jets  of  different  diameters,  the  pkne  film  could  be 
oon verted  into  a  curved  one,  and  sometimes  actually  caused  to 
close,  so  as  to  form  a  pellucid  sack.  A  vein  wua  caused  to  fall 
vertically  upon  a  brass  disk  upwards  of  three  inches  in  diameter. 
The  liquid  apre-ad  laterally  on  all  sides,  and  forme<l  an  umbrella- 
shaped  peOide  of  great  size  and  beauty*  With  a  disk  of  an  incli 
in  uiameter  a  pellicle  of  at  least  equal  magnitude  was  formed. 
When  a  candle  waa  placed  underneath  the  curved  sheet  of  water, 
a  very  singular  effect  was  produced.  The  film  above  the  candle 
wa«  instantlv  dissipated,  and  on  mm-ing  the  candle,  its  motion 
was  followed  by  a  corresponding  change  of  the  aqueous  surface. 
On  turning  a  suitable  cock,  so  as  to  lessen  the  pressure,  the 
curvature  of  the  film  became  increased,  until,  finally,  the  mole- 
cular action  of  the  water  caused  it  to  form  a  curve  returning  upon 
itself,  and  exhibiting  the  appearance  of  a  large  flask.  When  the 
film  completely  embraced  tlie  vertical  st-em  which  suppoi'ted  the 
hmm  dink,  a  change  in  the  form  of  the  liquid  flask  was  observed. 
The  latter  became  elongated,  and  was  sometimes  divided  into  two 
portions,  one  of  which  glided  down  the  vertical  stem  and  was 
Drokcn  at  its  base.  When  the  jet  waa  pr^jecte*!  vertically 
upwards,  large  sheets  were  also  obtained.  The  jet  waa  also 
swereti  to  faff  into  small  hollow  cones  of  various  apertures,  and 
I  the  shape  of  the  liquid  sheet  received  thereby  some  beautiful 
modifications-  The  encli>eed  sides  of  the  hollow  cone  gave  the 
liquid  an  ascending  motion,  which,  combined  with  the  action  of 
gravity,  cauaed  the  film  tn  bend,  and  constitute  a  work  of  great 
beauty. 


irOTES  OF  THE    KOHT^ 

IraMfumpwi^  Ettale, — The  WorshipfiU  Company  of  Iron- 
mongera,  in  eonsecjuence  of  the  fiilling  in  of  many  leases  in  their 
valuable  estate  in  St  Luke's,  are  now  engaged  in  extensive 
building  operations.     Five  houses  are  to  be  built  in  Brick-lane. 

Hachncy  Unions — With  a  view  to  economy,  the  Guardians  of 
the  Hackney  Union  are  constructing  new  Tvaahhouses  and  drying 
ro<jms. 

Htixton  Schoalt. — The  lai^  schools  for  one  thousand  children, 
attached  to  the  Wesleyan  Chapel  in  the  New  North»road,  are 
now  in  progress. 

New  TUbury, — Sheet  piling  is  beinej  laid  down  to  form  a  large 
emlnankment  behind  the  railway  hoj ding-stage. 

PurfieeL — A  new  bridge,  roail,  and  other  works,  are  now  being 
cmrried  out  on  the  Ordmmce  pniperty  at  Purfleet. 

Chefhunt, — The  site  of  the  new  Cemetery  has  at  length  been 
agreed  upon,  and  two  chapels,  entrance  lodge,  <S:c.,  are  to  be 
oonstmcted. 

Newcoitie-upon'Tgne, — The  Northumbrians  are  determined  to 
vie  with  the  LiverjxK>l  men.  St  George^s  Hall  is  just  opened,  so 
the  capital  of  the  northern  counties  is  to  have  a  now  town -hall, 
music-hall,  and  public  office*, 

Coventry  and  Warwichthire  Frc^idd  Land  Society, — Tlie  society 
have  taken  active  possession  of  their  estate  in  the  parish  of  St. 
Michael's,  Coventry.  Streets  are  being  mode,  and  footpaths 
p4ved.    The  estate  is  at  Red-lane. 


Counties  Permaneni  Building  Investment  and  Land  $oci^j^4 
The  High  Park  estate,  at  Smethwick,  is  being  laid  out  under  tlitJ 
direction  of  Mr.  Clark,  of  Birmingham*    A  new  street  is  formed  j 

upon  it,  properly  sewered. 

ChrUtthurch^  N,Z. — ^Measures  are  in  progress  to  build  a  new] 
Presbyterian  church  in  this  settlement  A  town-hall  is  likewissi 
in  progress,  for  which  a  new  sit^  has  been  chosen. 

Lytielton^  N.Z, — The  Wesleyans  have  raised  subscriptions  to  \ 
build  a  chajwl  in  this  part  of  the  Cant^rbiur)'  settlement.     Our  ' 
readers  will  remember  that  the  Cant€^i*bury  settlement  was  in- 
tended to  be  an  exclusive  Church  of  England  settlement 

Barbadoei. — Bridijetown  is  affect^nl  by  Qie  cholera  in  more  wayt , 
than  one.     It  seems  there  are  a  considerable  number  of  moveable  I 
wooden  houses  within  the  limits  of  the  city,  and  the  authoritifl«| 
have  felt  called  upon  in  conrte<pience  of  the  death  of  the  owneiaJ 
by  cholera,  and  the  attempt  of  other  parties  to  move  the  housai  i 
from  their  present  sites,  to  give  notice  against  all  such  undue  4 
tampering.     There  is,  however,  a  determination  on  the  part  of  the 
authorities  Uj  improve  the  city  altogether,  for  we  find  that  the 
chiilera  infect-e*!  tne  worst  lanes  of  the  city,  and  the  health  eom- 
missionera  are  determined  tt^  get  the  place  into  a  more  healthy^ 
state  if  tbey  can.     By  a  new  ordinance  just  published,  we 
that  all  buildings  hereafter  to  be  erected  in  the  city  or  within  three 
hundred  yards  of  the  limits  thereof,  are  to  be  made  of  brick  or 
stone,  or  bricks   and  stones  together,  or  brick  nog^^g,  exoeplj 
balconies  and  the  frames  of  doors  and  windows,     Barbadoes  beL  _ 
liable  to  earthquakes,  light  building  materials  and  low  hooaei] 
are  neverthelesa  necessary. 


KEW  PATENTS. 

PROVISIONAL  PROTBCnONS  GRAXTED   UJfDER  THE  PATENT   UlW 
AMENDMiiNT    ACT. 
CMted  Mav  17. 
I09T.  J.  M.  BAbier^  Farii^lDifinnrefiDent«  iu  kiwis  of  ahijia  and  T«nek 

Dattd  Map  SL 
1I4T.  L.  B.  IKklboTf  Parift— ImprOTrementt  in  farGe«h-kMdiQgflre-viD« 

AiW  June  20. 
1349.  tt.  fiMTCfl,  BnttoD  Wertbaiy,  WUt«— ImprwretnenU  In  drill*  foj-  drimag  UqtilA  J 
manniv 

1405.  H.  Mantflfatti  Bdoeii— LntirotemeDti  in  Uw  mannfacturg 
guluatiet,  or  In  «lioe-inftkli|g  fenemllj 

Dated  JvAp  i. 
liT7.  T.  Orabb,  DabUn— ImproTtsoeBti  iu  mlcnMeopM 

DaUd  July  0. 
\i%b.  W,  N.  NldKilecm,  Newaric— IroproTeaiflQitt  In  haj  DukiDip  lucbiaeti,  ptrl  of 

whicfa  iroprovemeutfl  la  Applicable  to  curiAgieii  generaUjr 
lltKl.  N,  IL  Caralli,  <}la«goir — ImproTemenUi  in  tb«  m«i:iit£ictttre  or  ptoducUaB  of 
onuuiwntal  fkbricai 

DaUd  July  n. 
1504,  J.  H.  JohnKiii,  UiKsdlD'i-lmi-feida— Impnyremenli  in  the  muiiifiM^iin  oC  esr- 
buoAteA  uf  soda.     (A  oommmiLcititlon) 

tMtted  July  13. 
I5«l.  W.  A.  Qilbee,  Soath-ctraet,    f^nrtmir— tm^wwoiBauti  In  tlie  mbcalOm  i»_j 
WBAvli^  of  oertoin  textile  plonte  oot  hiOimo  exa^iofttd^  eitlier  alooe  ur  u  **^Mrt- 
tiou  with  al]k,  ootftoa,  jmd  oUier  flbrciiu  mibetenceiL    (A  ooomoDicetkiii) 
noted  Juiy  IB. 
1&44.  R.  J,   MuTon,    York-tt»d,   LxmbeUi — Iiupruvement«  Iq  tlie  ooDitniciioa  «€, 
And  Arrmogemeui  (if«  And  apjilicAtiaii  ci,  fft«Ani-engiiieB  for  tlie  better  meAoa  of  feruMK 
uiitiuig  motioti^  aod  of  fipplru^  ■teun  or  other  inotive  power 
DaUd  Jtdy  IS. 
1575.  G.  AL  Arduir,  Si.  jAmes'frwdBOa,  BAi^entock-hitl^TreAtlnf  idl  Idndi  of 

wbemm  ADT  iirtnting,  eognnoff, '-      '  ^^     — '"  " 

prloledo    '  " 

or  U     .    .      ^       . 
i  eikM  pAp«r,  And  eo  thai  ihe  said  pAper  mij  1 
U^  rLQcmveitea  And  vorked  up  a^u  into  lu  priButive  palp  bj  ttw  ordinur  maihod. 
And  tM»  AgAin  mAnntActqred  Into  And  be  need  At  pAper 
DiUtdJuly  XI. 
1599.  8Lr  J.  S.  LllUe,  Pull  Mall— IzDorDYemettta  in  flfti  uv» 

im^.  R.  A.  HrooiDiui,  Fluet^treetr— Iniprovemente  in  troAting  rnw  eOk  fkbrioi  vlillt 
being  dreesed  Aud  dyed.  '  (A  nommnnicAtioo  fmm  C.  JAndin  Aod  A  Davnl,  I^ftau^ 
FiAAue) 

Dated  July  94. 
ie:n.  E.  Roberts,  Kuu±eeter— ImpnnreoMcite  in  mAchinet7  (br  ptuching,  drimofe  mod 

riveting 
1«S3.  A.  DAvtetA,  ^PAri»— Tbe  «ztrAetioa  of  a  vuhstuiai  for  eapplTing  tlie  pteoe  oT 
quiiiine 

D^ed  July  3«. 
193S,  H.  CbAumont  and  J.  B.  BAindJer,  Dhoct — Improremnite  In   tlie  manner  of 
-' f ngAST  and  feoolent  Tegetabloi 
r-Uoe— ikiproTeoient  in  toe  pnceoi  of  oODvertiag  nood 


Tniting^ 
frttLn  tne 


,    ,         „.      _        _,  engroiSiinf,  lettorwriting.  or  Utbogmpbteg  teJ 

1  or  iiDpneaed,  m  that  the  Mkf  printing,  eugrAflDg,  engroaeed,  iatter> 

litliQgnipIifng  maf  be  coxapteteljr  roBioired,  diiicAia^Enl,  orobUteimMl 

be  readily  r»-iued  Ln  flmte  er 


treating  beetroot,  and  aM  other  f ngajT  and  feculent  vegetablei 

"  ~*  :a4noei7-Une— liap    ~        -  ■     "^ 

nnnicationj 


*  Paper  read  at  the  fioyat  Im^tution. 


16JJ1.  A.  V.  Newton,  OiAnoer; 
Into  paper.    (A  c 

DiOitd  July  S8. 
1947.  W.  L.   Tlmd,    AldgAte— ImprOTomeuia  tn  fermaitAlioo  «od  in  apparalM 

etnployed  tburein 
10  jU.  1\  Y,  DdAye,  ParlH— ItDprovomeuta  in  printing-bloelca 
1<S49.  C,  LuqiKf,  BuuleTATt  St.  Maitin— Imprvt'ed  centrifugal  goTomar 

Dated  July  28. 
1604.  R.  E.  Tbompeon,  Old  Ciuu-ltuo,  Kent--A  unlfersAl  lelf^actlng  lawing  soeblM. 

DaUd  July  29. 
ia7'J.  A.  R.  L.  Bollford,  Caetle-ftrvet,  Holbum-^lmprored  ttictbod  of  ci^EnTing.    (A 
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103^.  E.  3.  J.  DixoA,  Bftogor— Lnpr^nrvtseBfai  in  tpinntui  for  teacMag  fttUliiig  ftad 

Oated  July  n. 
S.  J.  C.  D.  Tktauij,  Lflio0«ier-KiuAre— Preventing  tito  looidonti  on    rallwi;*  with 
ili«  aid  of  m  riglit  Uoe  of  iron;  wid  in  ftoppiiig  tho  tndna  Almogt  iiurtaiitiioeoQilr.     ^A 
OQfinniiliiiaitiam  fhiu  JL.C.  Cdinlot) 

;8T.  A,  V.  KewtoCL  Chuiccry-tjuo— Impinived  mode  of  extractiuf  tolphiir  tcook  oom-^ 
poniadi  of  lodlfr-ffubbar  and  uilphar,     i  A  ooaunmilGaAioD) 

1704.  1L  Oera«r,  Ifoori^te-atrDet — ImpnifrfinisntB  ia  Uw  oanftmeiioD  of  omnibttiot, 

p*ft*  of  which  hn  ftp[)licabLB  to  ouriBCM  Mnenllj 
1704.  C,  Tctkf ,  TburJnir^rlllM*  Dulwich— Iaip(rov«toeiiti  In  rotetotf  aogiiiM  to  b« 

vTN-lEed  bj  tteatnur  ir&ter 

J7j<«4  AHffust  i» 
ItOB.  R.  HaUtiii,  Cbmmll-Tiiad,  Lambeth— Iiuprofvmfltite  in  ch&in,  ehair-bedfteadi, 

•od  other  M!«t«  and  bedfteadii 
ITIO.  M,  A.  Daytoy,  LaiidciQ-i«i«el,  ritarar^iurv— ImpruremeaU  in  fimMom  tor  tiM 

norpuM  of  vooiOJiiliw  jmoke  and  ^oonoiiuaiAK  fuiU 
ITll.  B.  RamiltoQ,  Kdlnbuii^ — bBprovemeutA  in  the  manuCadtim  or  fnnodaG^tion  of 

bererm^  (>r  occaAkm&l  driiuji 
1714.  C.  w.  UAiri^oa,  Rirbaumd^lmpimnAata  In  olifeainina  and  apolylnc  oladrle 

CttjTtmU^  and  in  the  truatmeot  of  oertaiD  productn  derired  la  fttataiouiic  ^  man, 

part  or  pazti  of  which  iapnmfliflafti  b  or  ar«  applicable  to  thti  production  of  mutivo 


tttfO,  J.  Oib^rm,  rsdflm^uii— LtupTOfeiiMBtalDtiifli 


BofraOviYwhMlt 


in«.  C. 


i^olid  A^tg^at  5. 


7.  StaoabiUT*  of  tiia  inn  ol  Koone  and  Go.,^  Comhill^lmproveniantA  fn 
isrt  for  maUng  Rip«.    (A  eommnniieatJoa  fttiin  W.  Eobliuon,  juu.,  Warsaw. 
Xtw  Yofk) 

1718.  C.  F-  Stantboryp  of  Ihe  flim  of  fTonnie  and  Co.,  Oomhill^ltuproTetsontA  in  cat 
nail  machines.     {A  oommnalcation  IWhd  T.  H.  fi«rlow,  Leiiiigton,  kentnclcr) 
^^UM^,  (Jumuogham.  B«ith,  Ayr — ImproremeatA  lo  the  prepantioa  or  prodticttOQ  of 
^^^^■■uiarfhoiM 

^^^^^^BTu.  J«^kaiDOt  LinoatuVinn  Ht'ldit— [inproTtttneQla  la  the  tnanitfhctttrt  of  nulwaj 
^^^■Wlihiil  wluMia,     (A  aMnmnnicAtian  fruni  H.  U.  Petin  and  J.  M.  OandoC,  Bive  de 
Qiet,  Vna») 

l*at§d  ^nMjf  T. 
1TS3.  0.  W.  Tanpt  Cornhill— Improrcmeata  In  stauai  boUer  and  other  hmaoea 
Itfi.  S.  Alexandre^  Faiii^liikpr<jvrai<<nt4tai  ooaaeftiiiafl 
1T3S.  G.  A.  Cqi«  Lticheo^  Dundi^^Lmproiretiiaiits  in  maohiiury  or  appaiatu  tar  irind- 

ing  yanu  or  tbreadi 
1T3A.  X.  B^  T.  Anb«irt  and  F.  A.  Cobsiu,  Paria-^Improreaienta  In  obtaining  ilbre  firom 
woQUenrap 
'.  1727.  J.  H  B.  Thwmlt««,  Briftol— Improireaiootii  In  apparatus  to  fkdlitata  tha  oom- 
tnunicatinn  \vf  cypher 

'2S,  J.  Knight,  Stamfurd— imppoveoieiita  in  eaginea  to  be  woriced  by  fteun,  tdr  or 
olhar  Aitid*  or  lltiuldi 
',  S,  F.  Daqneane,  Bmaaela— Improwd  mode  of  nuQU&ctnjiog  gia  Ittir  fUnmina^ 

f  10.  B.  IfQcaa^  DrooJMd  Foandi7,  near  Sheflleld— Improved  mode  of  mann&ctujiQg 
etael 

DaU4AuffMt  S. 
ITSL  Q.  Dirdoi,  lADorgata-atreet— ImproveoMnte  In  ■team^engina  boiler  fornacee  and 


other  fttmaoM  fbr  the  Drarentioii  of  aoMkha 
fllelBold- 


f  for  enttiAg  flJea*  (A  eam- 


«T«ea  Bisa-^^BtoppInf  of  eoginea  and  ourlafaa  on 
deecriptioD  on  tne  ooramon  roadi 


1713.  T.  Waterhonae, 

muiiciirtloa) 
171$.  H.  »U>Y,  Ht,  John'i^raad,  Batt«T«ea 

n£Lw%j»j  and  aLm  rehlcle«  of  every  deecr  . 
ITII-  J/Hulme,  Haacheater — ImproTCBieatii  in  apparwtoa  fbr  preventing  the  expdloakn 
offltoazn-bailen*  lor  meaaorlng  the  pcvwure  of  itaam  and  other  liuidji,  and  in  haating 
mter  for  the  msply  of  fteam-DodJera 
ItU.  H.  Tomerf  Leedfl— ImprDVeoieuta  in  prvpahng  hldea  and  in  cutting  them  into 

«tram  iVir  drlTiag  matthlne^ 
1734.  H.  MiiorlMMue.  Denton— Improvomanta  in  certain  parta  of  machinery  or  appan^ 

toft  oaod  in  arepafinit  coUoa,  wool,  or  othar  ibnma  materiaU  to  be  spun 
1787.  C.  White,   TachbroQk*«tre<*t,    Pfmlioi}— InpfOfvaientd   In  printh^-blochs  fbr 
ronuiDcntal  or  deootmUvB  paper 
Dor? L,  Parii — Improveinenu  in  muikal  ioiCraineDte 
Ontt  Ola^ow— A  u«w  cxmipoiltion  applicable  to  tha  cementing  of  leather. 
Wenhv  Woroeiter— Improved  power  taam  tot  weaving  hone-hair^  and  other 

loeed  of  a  oootiniaooa  thread 
;  in  deodortih:^  the  oootenta  of 


1  power  J 

^_j  Mbetaaoea  whore  tbe  weft  or  shoot  it  __ 

141.  W.  White,  York  VLUn,  Bayswak^r^Imptwi 
«anpooi«,  priviea,  and  also  like  mattun  la  other 


Dated  AHifHst  9. 
142.  W.  C.  Pitt,  PimUeo^-^Iraprovnaenta  in  the  oonatractidn  of  knobe  and  raae%  nied 

with  locka,  latchea,  and  «uch  like  bateningi  ai  are  oooitmoted  with  tptluUM*    (A 

4ftOltBa<aiiicftUon ' 
lltt;  IT.  Kajh,  Omn^«  Bfoor,   York— Improreanente  in  the  meaaf  of  revening  the 

WtQilion  ii(  motion  of  atcaoiHfngtuiii 
"144.  P,  Ottlton,  Dtiblla— Iroproveinent*  in  obtahiliig  mutfve  po««r 

*U.  W.  A.  Gilbt^,  Soath  «treet— lmprvv«ni«at4  in  hydmuiio  marhlnai.     (A  oommu- 

nicatlmt 

l<J.  J,  B.  A,  M.  Jobard,  BroMdj— A  new  system  nf  pump 

'47.  J.  LacaA,    Lincola — Improved    madiinorT  for  pulping  or   reducing  vegetable 

ntmtKamm 

I74J).  },  Liveeejr^  Notlinghjun— ItapmvemeatA  in  the  manufiMStnre  of  fHngea 
1749^.  J.  Hadtvtt.  Berby — Improvdmeut*  in  the  raanoi&etoiv  of  garmmto  or  of  parta  of 

gartDontfl,  or  of  appcndo^oe  or  applioueea  to  gannMita 
iHUd  Anfiv^  10. 
17<<>.  W.  fi.  Oahlnvq,  Nonrich— Improvementa  ia  the  manofaotitrft  of  ehawla  and 

•carf.i 
ITS  I.  K  W.  Vnok,  Devon— A  now  or  Improved  marJiineaodarTaagemetitB  of  machiiicry 

for  tbp  uiAQQ&otojiqg  of  hricld^  pip«^  ttiu,  and  aiiiAdal  elooe  tram  day  uid  other 

pUatic  Diatetiale 

DaUd  Amgtu/t  11. 
1762.  B.  ICuttaoa^  Btimingham — ^Improved  maehiaery  Har  manufaotnring,  cleaoaing^ 

•ad  pnUahiag  dagwvreotype  p4at«e 
175t.  »,  Ificki^laOf  Oldham — Ijuprovu'd  gai-llght  governor  or  rc^ilator,  which  inven-^ 

tkci  iJ  ahio  appUcaUa  to  regulAting  the  Auppfy  of  ir&t^'r  .lud,  other  fluids 

1754.  J.  RrimAnn  and  F.  Bauonnaii,  Praf««ia— Imptt>vcuiuiit«  iu  Hrv-armi 

1755.  P.  G.  Gr>j\lll«,  Lombardsftroet— ImiJfTiTenjimta  in  tho  mannfhotore  of  card*  for 
wurking  wiH')  .itul  cottou.     ;,A  coummiiiO)»tir»i)i 

1757,  J.  Teuoiml^  ShiekU  Momktou,  Ayr-— ImproTeineutg  in  gnibberi  for  agriculinral 

purpoHcs 
ITW.  W.  WundeU.  New  Broad-Street,  LouduQ— Improved  appAmtut  for  treating  or 

DrepaiiGg  any  part  of  the  hmnun  body  requiring  to  be  »tii^cailf  opermtad  t>paii| 

ioK  we  pnipoMF  of  totally  or  partially  bcaomoing  the  mom  of  leauiig  at  the  deaired 

nit  cf  tha  human  body. 

Dttted  Auffiitt  12. 
lTfi0.  T.  CoK,  SoQthamptoii-fltreet,  Strand— Improrioaeats  ia  ttodi,  ciuMoiu,  and 


17*51,  T,  O.  Taylor.  Kiu/»  Arm'A-yard— The  n*e  of  awdicatiao  of  the  jtalkof  the  bop 

plant  lii  ihe  manu£hctarc  of  paper,  puteboard  and  mlUboaid,  oordagef  rrrpe,  and 

Ij'ittlt"  fabrica 
17<12.  W.  Woodcock,  £&ri'f -court   Brewery.  Srompton— Improvemsnt  ia  tha  oonbttt- 

timi  of  fut'l 
11<>S.  E  A,  RogQier«  Paris— A  n*w  mode  of  treating  and  curing  Tariooie  vetiu  of  the 

hunuui  body.    {A  ootomiuiicattoB) 
I7(t4,  Q.  Wc4too«  ghflflUiM- Improved  Teneoriug  apparatoa 
17U.  J,  K  Dalnei,  Chariae-ptaoe,  De  Beauvub-Kiuorfr— Improved  mode  of  treating 

oarfiMwi  ol  «tone,  planter,  aud  cement,  fur  the  prfuiHrvatiaa  of  the  eame  ftam  deci^ 
I7tf6,  J.  Petrie,  JUCL,  RochdaJo— ImproremvutA  in  machluery  for  drying  wool 

liaitd  Aufwt  14. 
1707.  J.  T.  atooeham,  Mancheater, — IfflproveiDttili  In  the  mode  or  metiiod  of  render- 
ing wovoD  fabrioi  watefpsmfp  and  in  tile  wbilaiiea  or  oompoaltioii  tued  fisr  tha 

MtrpoMi 
17iH.  K.  L.  K  D.  HenuebuUe,  E^iuermei  Un  Lille  Nard,  Fraaoa— Improv^mentt  III 

the  maoufiurture  of  varulihes 
1769.  J.  Jloore.  Manch««t<M-,  S.  Beswick,  Failsworth.  andB.  Wilaon,  WoodhuaaM— 

ImprovomcittA  in  the  manofuture  of  piU^d  ijoodji  or  ^brioi 
1V70.  P.  Hawortb,  Mancbeiter— Itnproired  belt,  hand,  or  atrap-ftkafcanar 
1T71.  W.  Todd  and  J.  Todd,  Haywood,  lAncaate(r--Lnproveaiante  In  powa^loane  for 

wearing 
I77'i.  W.  Croaland,  Hulma.  Lancaatar— ImprovemeBte  In  machhwry  or  apparatm  tv 

governing  or  nvuiating  the  •peed  of  tteain-eoelneii,  or  other  raatlve-power  eogll»ee 
17rS«  &.  8mith,  fimethwlck— Improvemienta  In  the  maoufitcturo  of  wraugbt-inm  whaala 
1TT4.  J.  Boardmore,  Jun.,  Stomge,  Drptloid— Improvemeuta  lb  supplying   air  l« 

fUmaoBi 

Paied  Au^fHMt  15. 
1775.  J,  Grvavee  and  0.  M.  Oraavea,  Birmiiighaui— Itnprovanenft  or  ImpninaMiiita  in 

tbe  manu^«tiire  itf  certain  Iclnd^  of  Kperbule  f ramus 
177S.  B,  O.  Stimtfbrd,  £wl  of  Aldbonxigb,  Widdow,  IrelAud^Improreoianta  In  pn^ 

jertilei 
1T77.  J.  Norton,  Cork— Impnivemwita  in  f   "        '    -        -'      '  -  '-'  '"-i^ 
17T8.  J.  W.  Tiiylor  antl  0.   J.   Taykir,  *f  adh««lf» 

Imiutiou  emhrolier>  l*>  lace,  muAliii,  ubriai,  M^ 

embroidery  being  formed  of  cut,  preaK^i,  w  tuuuio-n  ihni^viut  ui  wi^iA,  erape^  or 

other  materiali 

Dtttfd  AU0tti  16. 
1779.  Rw  Cannoo,  Boiton-1«-Moori,  Lancaatei^^LmpreveinBBita  In  maddnery  fbr  pit- 

paring  cotton  lUid  other  Abrona  materials 
1710.  J.  Oouplaad,  Smitbampum— Tbe  pivpantion  and  mamtfiutBue  of  a  pnlp  to  super^ 

m69  the  use  of  ragt  and  aimiiar  labrios  in  the  manuihctore  of  paper 
irn.  T.  Alldii%  ■on.ji  Oafoid— Impnrremente  in  the  mode  of  prepariog  land,  constmet- 

ing  maehiaerT,  and  oCber  apparatas  fbr  applying  and  maintaudtig  an  under  cunauft 

arterial  drenlAtlan  of  ftuid  mantire,  gaseft,  vaponn,  and  air  to  the  feeds  and  nwtt  Of 

plants 
17b4.  F.  Higsrinst^n,  King  WilUatn  «traet  City— improvements  in  tlie  moda  of  layiatf, 

directing,  and  aiming  with  ordnance,  iMp,  ganiaoD,  and  battering  gviia  and  flakl- 

nleoe«k  of  evHry  descriptiaQ, 
17S5.  8.  Franitham^  Oreenland-plaoe— Improved  maitis  of  etmaiHfag  antoka  and  eooBO> 

mlsiog  fuel  In  funuces 
178ff.  R.  Cut  aud  W.  Cro«by,  SheCBeld— Bnmlug  or  oouaenUng  souike  in  fumafes  »nd 

ILraa  fbr  engine- boilcra. 
17S7.  W.  Krmmutt,  Queen  street,  Eolbom— Improvaments  in  attaching  doer  or  other 

knobs  and  handles 
17«S,  C  Manibre,  J.  BapUtfte,   A.  Pitftte,   and  X  F.  Ifsimet^  aO  of  Bcdfoni-row, 

Hiiiburu— Tbe  oonveraion  of  poat  into  ootonn 
ifS9,  W.  Siddona,  Blrmiughajn- Improvements  In  locks  for  guns  and  other  Qnhantui 
1790.  J.  L&tub  and  T.  Lamb,  Klddanninsttrr— Improvements  in  Jaoquard  machln«ry« 

and  In  the  apparatus  oonneoted  therewith 
1701.  E.  HaniUtoD,  EdlDburgh— Improvements  In  the  manulikctiire  or  prodactk»  of 

heveragua  or  ocrjwtrMjal  drinlHi 
179^  T.  WoUvv  I  '     V  I uuirovemeiits  in  purifying  and  treatinicraiB,  and 

in  dre«tiju;  Hi  v  utr  tbaae  purposes 

179a.  W.  Jolui  L<ia— Improvem«^ntB  in  f^niaoos  and  in  the  oonaomp- 

tion  or  ^mtvi'uTiuji  m  ^ni<'ki ,      a.  oommmiioattou  from  K.  Lambert,  Troyai^  Fnuioe) 

1794.  W.   JobuBoia,   LinooIu'ii-imi'flBlds — ^Improvemtiuts  in   wjndlasfc 

Aifrtf  AufTuH   i:,  ^ 

1795.  C,  Cowpcr,  SoutbAmptoo  buiM  iiti^— Impnnemeiits  inttieililllkt 
of  bal«,  aod  in  mAoblDery  for  th  m  uonlcatioQ) 

1796.  J.  T,  Wright  and  K  P.  Wrwti^  >.  lupfOTameol  or  ImproreOHBte  ift 
the  manufacture  of  ttipea,  cords, llnu^j,  iuid  Lftiiica 

171^7.  J.  Ua^kott,  Derby— Ifanufhotore  of  neir  and  improved  fabrics  of  oottoatiidof 

linen,  and  of  oottoa  and  linen  eombined 
17 9M.  C.  Blake,  St.  Leonard's,  8usaex— Imprwrameol  in  or  additian  to  doon,  and  door 

and  window  frames 
1799.  Eu  OrUnUu,  Strand— ImpnivvmeDt  hi  the  manolkctttre  of  bnubos 
1»00.  J.  Bernard,  CarJv  ^  RiMtHi^i«ii^.lmpnifement«  In  the  mairalhtMfe 

of  boots  and  shoM,  Ml  ntg^  fur  the  foet 

laoi.  li.  a  KoelBer.  i:  j  aptrovetBonta  in  extracting  oolaacing  matter,  alt* 

applicable  for  citractiii^i  :iL£e  ur  glue  Cram  animal  substanoee 
Dattd  AufTUt  IS. 
Iftoa.  S.  Sualdin.  Hall- Improremetita  in  appuatns  for  presenting  loss  of  Ufa  at  tea 
IgOjl.  £,  TntfiAry,  Stourbridge,  Woroeater— A  oew  or  improved  machine  for  driving 

pOea 
1&04.  W.  Baker,  Titrw^irtgh^iq — Xew  or  konrovtMi  method  of  manu&etming  the  beiUa 
or  rings  need  In  glaxing  thu  dials  of  cWki  and  barameten,  axid  fbr  other  Uke 
purpoaes 
1»05.  1.  P,  Walton,  SaxTatrball,  HertCord-Impravamanta  tn  obtaiuiog  ImprassSoM 

ftom  iith'j^mphlc  stones  or  plates 
ISUt;.  J.  R.  iiill.  Prlnoes-street,  Stamforl-Mtrefit  —  tmprovements  tn  maohliiery  lot 
pulvi^n ..: i  M  ir  t. t^t . L I H /■  crtm  or  other  similar  hard  nibetaaces 

^>4ter— Improvemfinta  iu  the  manufacturo  of  rf»ela  far  reelifig  «f 
-41  Ik,  or  (jtht-r  fibrous  material 

rraf44giir-w:iuare — Imjirovements  in  stoves  and  ftroplace* 
Uanccry-lane — laipruved  machinety  lur  cutting  files  aud  raift. 


Chancery-lane — Improvements  In  dir«ct-acting  marine  engiM*. 


puJ' 
1807.  J    I 

crjitt€n 
um.  T. 
Hoy.  w 

(A  ooii 
JBIO.  A. 

iA  ct}tnmuiu*<titioai 
1,  J,  Ctjiu'V.  Wnnintfham— lie  proved  conatmctlon  oftorkstavw 
lElj,  l^  A.   Lmititti  de  FontAlnemior^a,  Fouthstroot,  FLnabiary— Improvements  in 

pretterrltig  coru  and  other  dry  seeiL     (A  oommunicatioQ) 
1818    P.  A.  l^mmUi   de  FoDtainemoraan^    South-street,  Finshnrr— Improrod  cam- 

position  for  fixing  Uth(i[mphs  and  engravings  m  camras  after  being  tnuisposed  ar 

nr[ut>ducf)d  by  a  printing-presi.     (A  oomnnwicatitm) 
1H14,  W.  Ker  and  M.  lUr,  Tottnnbam-court-road— Improvitjnumt  in  tbe  frames  el 

<«xpaudiug-tAble« 
ina.  8.  Kcribaw  aod  J.  Taylor.  Hcyirood,  lAncacter— ImproYcakents  In  cardiag* 

«^gnle«. 
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I&IT.  X.  Lniid,  Mannhfttter— ImpfOTtmiepia  ia  oocka,  valves,  w^tar-plQCK  and  flezibki 

joint* 
iai8.  F.  MttthiAU,  Bwtktt'Mbuildiikff,  Hfilbom— liBpruvonatitii  in  flUen 
1810.  W.  Jatmsou^  Ldncola'^lun-fliOd^— luipn)7<^muutA  ia  moulduig  or  ibapiiig  artidea 

of  fUlnailiied  oaoitlcJ^cniD,     (A  covtintiiiiij^tloci) 
IflML  W.  JoiuwoQ,    LiJiroln'i-LnuH»l<I»--Im)>it>Tem8flia  in  the  monufactan  of  fast- 

BOdlfliL    (A  nqmaimufatiop) 

Dated  A*i^uH  ID. 
1931.  W.  Fox  and  W,  E.  Fre,  0(imptoQ-««M«t,  Middtoao— Improremcjitii  Id  ftinuM»a 

to  tHicflltat«  tlM  oombudtfoii  of  ^ijiokfr 

iroviQiiimto  is  the  mode  or  method  off  fltilng'np  or 


lem  c.  o*N 


^«lll,  liverpcol— Improvt 
beriLi  in  eini^riwl  »lu(i« 


fixuift  tkfl  bcftlui  in  emi^nwl  »lu(i«  or  otlin'  vmKiA 
l&'H    J   FiLrmirA,  llftndfi worth,  stalTopl— A  nev  or  unproved  iuatrameiit  to  be  uaed  in 


■vm  of  brpftdi  aiul  other  julide*  of  food 
ij^  Bjjtnioghftm— A  im>w  ot  unurovtxj 
i^fdoo,  liYcrpool— liDun.rvemeQt«  In  thu  ooostmcti 


ijj^  Bjjtnioghftm— A  im>w  or  unurovt>d  dnMA-faMcoiiur 

'iYcrpool— liDun.rvemeQt«  In  thu  ooostmctlon  ooroiL  veutdi 
l^^T    J.  jSAltiL,  and  J.  TayloTi  NortliHitreal,  Aberd«(»ik->Iaipr0Vflmaata  iu  tlia  eon* 


■1  met  urn  of  rotatoTT  eiiAfiiu» 
1S26.  G.  T.  djiiartt,  DoiKauler^EeooooQislitg  ihtnttot  greaae,  oJJ,  or  oilier  luhricatiii^ 
artld^s  lu  ucle-buJLe^ 
it9.  Q.  N.   lAmb*   Btw  HaJan'a,  Lauuaafaer — Impravotiie&ia  in  tiiie  maonfactura  oi 
TtNtfahnd  eeminit 
J  m30.  W-  V,  »:}n'enwood  and  J.  8axby»  fiiighton— Iiiip(rovieniPnt«  in  signal  Itimp# 
I  1831.  J,  Worr.'iJI,  juiu,  6>al(unl— [{tiiiniremeatoiiitlMi  iDBihod  of  cutting  fiwUiiuii,  ctiMan 
vdvcU,  Mid  utiusr  piled  guoda  or  fubdoi 

l3(U^d  Au0vt*i  !il. 

[•!.'i'''",  Tjjii.;-hi.'jv''  -linproveineiilw  iiii&thefl 

I  ;4»|i«nitutf  fcur  raL^ing  conU 

•11, ^1,  Si    TsiUr^iB,  and  R. 

iLiQMit  of  tla^ 

uth 

,..'-:     i.  ..luoe  and  waah 

I  njin,  ii?i>*xiallj'  gold  ' 

unMikU  in  iiiac£iiQii7  for  the  maauCM^ure  of  &uk», 


18S3  T.  f^.  <^ip?ioa.  «t.  .i^rm"' 
UM    T 

and 

IW 


1- 


l^^i^,  K.  15.  i  oul  J,  liii^ti  !^trt;tt,  yoUin^hain— Impruvtjmeiit  kk  glotoB 

Z>(it«d  ^M^Mf  22. 
I  #40,  A.  i|ac<iiiekliir  Faria — Improvementf  tn  the  maiiiU!kctiii«  of  gaa  for  iUuminatka 

atid  heat 
1S41,  W.  Johuaoa,  linaoliiVJAiti-fteJd*— IIap^)¥eInf^Qt«  ia  t]io  maaufacture  of  nawtiftj 

appjimttn"  fnr  •^>>-  ■'■-"' fi-'iriiiu  of  fibrous  iQAteriAl^,     |A  coiiuniiuijcatlocil 
1^4i    W   II    V  Slorh^fn  IIoc«tf  Stnuid-^Iuiprcvesunta  in  the  flmutruetioti 

li)4a.  H.  lM>u4«>ki,  pida^i  ^   llaU,  BiLnniiigham — ImproTevaffliiittt  in  manae  and  milWAf 

tftkfninjis 
tft44.  J.  Smchanaa,  Leamimcrtcin  Frin(>t— Iniproveiiiflnte  in  marina  eoghuM 
1^45.  W.  IL  Meriwethet',  Morky'«  Uv>t«i»  ^traud— ImpnyremeDta  in  produdni^  iwfiMtta 

for  lyinjj^  rci:laniii«:^  or  Mttiu^  upon 
1A44.  ^1.  L  liji.Dt<)<.'iL,  Milforl  iLivnoi— ItDproTcd  pneanwtlc  aafbtj-inJcitand 


1S47,  W,  E,  Xcwt4ji4,  Cluwii:fjry4aa0— luiprovttmeat*  in  carding « 
nicatiou) 


!.(     AOOOUKI' 


19  IS.  C,  Blunt,  Krdenh&m.  K<«nt,  and  J.  J.  W.  W^atioD,  Waadmractb^ImpraTOd 

d«M!flption  tiC  aftlflciai  fuid 

I>ille(i  AugmH  SS. 
14 10,  W,  S  Smith,  Charlotte- Btrsei,  FitirojHKiitart] — ImprovcMoeiita  in  pianoflbrtes 
19A1.  J.  Norton,  Gorlt— An  Igniter  or  apparatus  for  ignMng  ei^^ve  and  cumbiuitlfale 

mAt4<riala 
IWS.  M.  Cnrtia,  Manchester,  VT.  H.  Rliod*:*,  Q^rtoo,  and  J.  Watn,  Greenacroft  Moor. 

Oldhnm — ImproTemenfs  in  certain  madiinee  Ibr  spixmlnf  and  doubling  cotton  and 

othtfir  flbroiii*  aubAtauieea 
1.^4.  A.  B,  Bfnrd,  Pnrli— Trnprorementa  ui  the  mannfaotar«  of  gas  ooke  and  other 

pnniu  i '  iratan  for  that  purpOM 

IftW.  T  11  wood,  Loed«— ImproTemeDt*  in  machinery  fprpre- 

rti^  i! ax,  silii,  and  other  fibroas  mafreriahi 

J.  L  V  J   li   Li.  ij'juvt't,  Pari»— Improrod  soctioo  apparatna  for  pnmidaig  and 
exb«Ui»ting  porpoeee 

DaUKt  AnguM  94. 
19ft7.  Q.  Ftnt,  SbeflleJd— ^       orefflenU  in  fonucee  or  flreplaooa  fcr  ateam  gaoemters 

and  othor  pQrpo«e« 
liM^  W.  Brookij,  liartinVlane,  OaDOfln-sirQet— Qnwiimlag  sauke*  and  omdeoaijiir 
Qaxloiu  and  other  gasee  and  vapoun,  and  canrcrting  the  pntdacta  thereof  to  Tatuablti 
pnrpoM*.  which  now  escape  to  the  injury  of  animal  and  vegotable  life 
1S59.  J.  UorrodDi,  FiUdngtoQ,  lAncoater — Improvementii  iH  pin  cope,  or  ptn-bofaMns, 

z'i    Head,  fbathwarlt— ImproToraimta  in  apparatna   for 
iraaom 

Ota  in  the  prooan  and  apparaliu  for 


r  ipooU  for  weaving 
I  T.   Ea/tor.  the 


holding  timpe  lor  t 
iWl.  ILG.  d»r- 

wanhioiE 
ISO'JL  P.  A.  Lacmnte  de  Fonteinanioroaa.  Sonlh-etneti  Unabary^ImprovQmenta  in 

apparattti  fm  illmalnMliig.    (A  cmamunkatiott) 

Battd  AugwH  36. 
ia-:(    1*   M   »•"->'. -»^  r^  M—v..^,  ..►_!»,  rtrovemeola  in  the  mode  or  method  of  ptirifying, 

ivitj  of  oila  at  hMj  hodiea^  and  aJeo  of  clariiy- 
*  17  or  apparatot  nicd  bi  the  eaid  pn^c^vaea 

4 .  ^ . .... — w .,  J.,  w .  t^^te  in  packing  for  pblooa.  piaton-rodn,  valvea^ 

1  Oeori^iaiiA-rttroet,  Gamdim  Towu— Improved  appamtue  for  rtodei^ 

^Hjinuof  raHwafe  flclf^antingT  applioihle  alio  to  the  wm-idogof 

1''  '    J I    J         i>  I,  Baxt^'hoaM,   Old  Saint  Panrava-raad— ImprovemKute  in  guns 

(uj  Hi  Mt^  III-  i'l'i^^cLile*  Tuf  uavAl  and  military  purposed 
Igijtt    W.  Wot^fvK:^,  EarrB-court  Brewery,  KxanptoD— Improviiraeal  In  tlio  (xmatnte- 

tlijti  of  furtubceii 

DaUd  AMg^M.  96. 
ISTO.  Q.  Wall,  MaochMt^— Im^provementd  In  mtachinefy  or  apparMoa  for  the  mana- 

fketnre  of  potiury 
1§T1.  fL  Davflj,  Koat-itreet,  Samibwark—CVnuramiiiL-         '         '  niacua 
W73.  /.  Godgt.*,  Wdlingti^u-jtriMldaittli^ImprovmiJ'  nutrumeota^  known 

aa  aiMfara,  D§<*,  or  ffifn1»*tj«,     'A  comin'.]iiif"3tiisri  fn  ■  Sj 

I8784  W.  Smi  *        T    T--  "  uf  conitTUctlng  and 

Qooneoting  >, 
mm*  C  M-  i  <  ttig  and  tran0portiDg 

animal  itoil  mUkt  ninu'-niury  -uiMtAiin'ct* 
187 «.  H,  Kraof^,  »HnuKl~A  macklti*  for  fOttdllAg  llai;  hooap,  and  other  likeUhnmn 

nuUenul 
1S77.  P.  Fjiirbairo,  Lct^da,  and  E.  Dtimpeter,  Besabrook,  near  Xcwrv,  Armagh— 

inipruri?miente  in  machinery  for  carding^  dtswtng,  and  iplnning  tow  and  tow  waMte 


Dated  Aufftttt  SS. 

1878,  A.  A.  Legnw,  Pkria— Improved  apparatua  for  regalafcii^  the  l*Tid  or  fksw  of 

U'\nUiM 
18T9.  T.  r.irr,  l/uirvrM.l-Tiupiov.nnfltiu  In  stPFriniT  appanitna 
18^0.  K     I  >  r  £ur  doon  and  windtms 

3881.  .]  1   mode  of   onuitrurAlag  §kmm 

iKtU.'i    ■  -■  sTT^rike 

1>  \    ikXiom,  Bdhh-gKJ9^  Vt'tei 

1  ■:  rtiid  porifjriug  eiw»  &r 


ISsi.  tf/Bunlu  VV.ilLixiiJU  aui-H,  <,' 
IBHi.  J.  Graj.  Stnmd-utnjot,  Livi  1 


m^  in  the  manufaciart**  c(  pulp 
in  the  mariuef^ti  oouipaift 


1885.  I,  J,  Marliin,  8t.  GiV^-iDthtHlieltitt— ImfkrvvemeatB  in  putting  fcrvwa 

ISM,  y   L.   Hiiucix-k«   Milford  3veu,    P«»mbrcik«^Improvements  in  machinery  for 

flrftiiiinpr  Lnxid 

li^7.  J.  Burridgei  Gf^M  Fortlanj^-atroet— Impravemeati  ia  a^pAtatut  for  eluiing  tn- 

ISBH,  J.  Grav,  DabUi>~A  aalfauting  fla»hingHUfparatua,  which  may  ha  amm^sd  ft*- 
registeriiiff'the  qiuintity  of  water  or  other  liquid  flowing  thrvugb  it 

imu.  T.  HuNally,  WilUamHiitnet,  Blackfhara— ImprovtuaetiU  appUcablr  to  wiodim- 
^i«»b»  or  ahuiienfi 

18UU,  U  X.  LangLuiA  and  J.  B.  CUrlhnaa,  Pam— A  new  mode  of  oooatnKitipgiteafa- 
botlf  ru  ^      . 

linni     r   . r.  ii,.i,,ii    p%rii~A  new  moddne  for  cutting  or  prepaiing  wood  to  be  naed  In 

]i*p6T 

1  iimfleid-»tre«l,  Branswicke(iuan!--XiQproyeaenta  in  th«  muQ' 

;„ .»,.,,     .;  liivclopefl  for  covering  bottles 

iat»^.  J.  ¥.  WilliAffifi,  Artilltf-y-jdiKMi  WMlt  BnnhiUrow-^ApinmHneHka  in  joining 

ca«t'irgii  tubee 

Dated  Aufwd  3Q. 
1895.  J-  Mathiea,  Pari*-Impixjvementa  in  pumpi.    (A  oommanicatioa) 
Un.  W.  Campiocw  Nc^Unghjuu— Improvememta  in  the  maonfiutuni  of  warp  fabric* 
Igjld.  W.  Nimmo,  Pendletoo,  Idncaater— ImproveaneBU  in  maicMiiery  or  apparatua  fiv 

prodndng  oruaroental  woven  (kibrio 
1»CM>.  J.  Beithoa,  WakeflBld^rt^eol,  BmiiBlilck-ecpiare— Improvemmte  m  apparatna  Br 

CQttlng  aquaroa  of  cork 
IdOl.  W.  Symington,  King  WUliam-etreet,  Londan^Impcovementi  in  appftraAm  ftir 

heating  air  bf  meana  of  ateom 

Dated  Aufput  SI. 
1963.  M.  H.  lUaktfwica,  Mad4ox-«tn>et,  Londno— Imprcrvemeole  in  picture  fi^mee 
ISOS.  Rk  C.  Witty,  Torriano-avenue,  Camden-rwul-villaa— Impmvemcnti  in  iUumiaa- 

tion  by  meana  of  artifkdal  Ught 
IDOd.  J.  Barnard,  Club-oluumbeni,  Be^eot-«treiet — ImprovemoDta  m  the  ■WLniifactgre  m 

eomba 

190<5.  E.  F-r^'"   V 1-.  T-'xU.    v>rti — Tmpmvmn^Dbu  i>' '"^niiitxiHvA  rftrruiri^t 

It^x'  w  meats  in  n-t 

1908.  J.  uM'ntJj  in  m .  >  par- 

^     teg.  d^uL^iK,  .«'^  u...^...^  «..,...  .U.J. *^i  uod  gtttta  pef t,:i_      i_..j  .^^ .: — .,;.-j,iion) 

S  Pitied  SepimAer  1, 

191 0«  P,  A.  Ltcaaxit  de  Foniainemoroaa,  Bouth-stroet,  FiD!«haiy^Impnyv«d  leiaii,  to 

which  he  gircH  thi»  nauie  nfinpobltoliiie.     (A  communicati«ni'i 
1911.  P.  A.  Jjeoomt*  de  i>*a»tainemareatt,   SDotb-akreet,   Fiti>tbuiy— ImprovtBtOiU  In 

apparmtna  fcr  mtarding  aud  Mopping  nOw^  eacdagm.    1 A  commtudcatteti/ 
l»lt*  P,  A-  Lttcomtc  de  Fuutainmnoreini,   South  »fciwt,   Findbury— Imptorod  nniwwi 

of  manttlhotiuiiig  aloohol  from  the  ilem  and  ear  of  loaiic.     (A  oommtioication; 
1911,  M.  L.  Lindfaelm,  Parla— Improvement  to  the  mantdactnre  of  bimnete  and  cut 

1914.  J,  Danks,  BirmingtiAn-— Imprevement  or  ImproveubeBta  in  inkitaod«^  which  bo- 
imyrnncne  nr  impTOvem«utji  may  also  bo  applied  to  the  sloppen  of  botllB^  the  pcick- 
mg  of  pidtouA,  aud  other  like  puipowM 

JTatod  September  2. 

1915.  J.  Worthiagton^  Manclie«(er — Improvemeut*  ia  oonnterfi  or  ftttingi  of  abo|% 
wamhoUMM,  ani  offlivia,  few  arranging,  prwMWving,  aud  exhibiting  orticlee  ihenihi 

1E>10.  IL   Edwank  and  J.  Hodoon,    Islington— Improveuienta  m  the  Ibrmnlloii  oif 

euTel'jpeft  ,  .    »    .^ 

VJi:   n    iiiwi-*.  High  CruM-stroot,  dt.  Martio'ii  Lieooater— Improvementa  Is  tlie  oan^ 

1',^;  .  Ayledbrd,  Keoi—Impfftnrementa  in  machinery  for  manolactnriiig 

\  •  .    ■    -lea 

19 lu.  U,  U.  il4rl4>w,  Manch's^'Pr— Improvemcnta  In  machinezy  for  cleanbig  cottoD  and 

titbtT  flbriinii  matf^rial*.      A  rwmrounicatitm) 
19>t>,  N.  t';iJl,in.   M.ivu .a,Ll»  I'oIIegu,  KIklare— Impruvementa  in  certain  galvasuc  bat- 

terle*  ,      ,  ^    ^ 

1921.  V  -ImprrtvemenU  in  extracting  the  aaodiArine  parta  cf  Ite 

tfii  rtr  ^.ic<  bariforous  Bubelanoea 

lit  Fo'iijdrj-,  Potter' *-lAae,  Wednoabury— Improremeala  in 

l^j^  Mv^Improvtomentd  in  machine  prinUng 

li^2l.  A.  V.  Xt^vn^^u,  ciu^cenr-huie— Impeovemttnta  In  iDachbkery>pplicable  to  the 
Qtitting.  dreasing,  and  pLilLthuig  of  etone.    j  A  nnmmwnkmilanj 

lint^.I    Stf>t*^nhfr  i» 

192S.  K  A.  Cuwper.  Great  Ocorgp  ninster— Improvwnenta  infelMbeding 

faniacea.  and  lu  m;ichiiiorv  for  ^  injac«t 

1939.  J.  I*  White,  H,  IIender«ou,  -^i,;  J,  u  aiter,  ecn.,  Glwjgow— Improv«ma»l» la 

waler^kweie 
1931.  K  Bowland  and  «T.  lk>wland,  MADcbefter— Improvementi  in  ooopttng  or  oouieofr- 

ing  link^*  fw  railway  carriaf(ei»  or  other  rsnch  purpoees 
1913   8,  Mayer  and  W.  Bn^h^  Brijitol— Imptwement*  ui  redncinz  flint  and  other  enb. 

etoneea,  rvodering  them  auitahle  for  the  manufactore  of  porcelain  aud  other  oartheb- 

ware  artirle«  ,   .  , 

in5.  S.  W.  Slcmghgmve  and  J.  H.  Whently,  WlBd«»r-«troet.  tabttgton-^improremaota 

in  ftLrancea  nod  ovena  to  pnimole  the  consoiniitioo  of  amoke 

PATENTS  APPLrKD  POR  WITH  OOMPLBTB  SFBCITICATION. 
Uaa   K.  Baackhamriii    "  v— ImprovemooSsiB  aoMtrttrtiH| 

an  appanfctu*  or  Uj^  •Ht»  or  stoppma  tnio  boUto  4UiA 

olher^^^f  1*.  n^H  ,'ior%  or  wet  or  dry  Ingiwdittla, 


vemeuttt  bi  machinefy  or  apparaina  vodsNl 
t2S 


Improvemente  bi appantiufor f»i»logaBd 


1850.  'J 

or  mi^ 

(Icftn  ^lui  otbfir  bodies,  and  abo  in 

facUit.  I  f)odie»-AngttBt  29 

1904.  J.  11  iti  vudcn.  carrying otiifMinoM tmder llii 

of  W  Black'  iug  of  ■ngaf^nlppora  combined  with 

timge  to  b*^  u  ^  lilt;  or  breiiing  lamps  of  loaf  and  emi 

»ugar»  and dj-=iabutiiit;  t U<'  -uiio  ,it  the  tea  and breakiiiet  table,  to  be  ^"^    ** 
wldTs  corobined  lugnr-nippeni  and  tongs"— Angn«t  SI 
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NEW    TOWN    HALL    AND    COVERED    MARKET, 

BRADFORD. 

{tfUh  Enffravingw,  PkUet  XXXVIL  and  XXXVIIL) 

Thusk  boildings  are  exceddinglj  well  sitnateii  at  the  coroer  of 

Imrcb  aad  Pippet  streets,  aotJ  have  jia  comiwmd'ing  a  frontnge 

I  could  be  deatred,  and  the  hi! I  in  the  rear  iorniA  a  moat  jyie- 

Ifarcsque  back^roimd.     The  design  was  chosen  in  competition; 

lihe  style,  wliich  id  Early  Elizabethnti,  being  thought  more  suit- 

lible  thiiu  fmy  other  for  the  town  of  Bnidford!     The  stone  used  \a 

Ibe  red-bed,  from  Farleigh  Dx^wn,  far  the  dpeasinga  and  oma- 

nental   work^  and  the  Bnulford  freestone  for  the  range  work. 

~   1  buildings  are  to  \:te  covered  i«.nth  atone-tilo. 

will  be  seen  bj  the  plan^,  the  bnihlinga  compriae  four 

net  arrangements,  having  no  communication  with  each  other: 

at,  on  the  grouutl-iioorT  entering  in  Pippet-atreet^  is  the  county 

ice-«tation,  comprising  dwellings  for  the  8up>enntendent  and 

r  policemen,  with  their  families,  and  three  separate  ceUa  for 

itmer^  with  all  requisite  yards  and  conveniences,     Sec<indly, 

"the  principal  entrance  in  the  tower  lea^ls  to  the  large  hall,  of 

whicn  particulars  are  given  below.     Thirdly,  in  Church-street,  a 

ahop  and  dwelling-honse.   Fourthly,  a  suite  of  o^cea,  suiUble  far 

m  aolicitor  or  public  otficer 

The  first-floor  is  approached  by  a  handsome  double  staircase 

^hted  by  two  domes,  and  comprises  the  large  aasenibly-hall, 

50  feet  by  30  feet;  committee  or  ante  roomj  23  feet  by  17  feet;  and 

the  three  rooms  forming  the  literary  and  mechanics'  institute — 

I  vi2^  reading-room  and  library,  each,  12  fL  (J  iru  by  13fu  bin.; 

institute-room,  24  feet  by  17  feet,  with  all  requisite  oonve- 

Qeea,  &c. 

H©  aflsembly-room  will  be  used  for  the  meetings  of  the  ma^* 

teteSy  and  for  the  sittings  of  the  county-court,  with  the  com- 

Eiitt*e-room  adjoining.     It  is  lighted  by  two  large  oriel  windows, 

*Mad  is  3(J  feet  high  to  the  springing  of  the  roof  (inside),  which  is 

in  the  form  of  a  semi-ellipse,  wnth  mualdeil  ribs,  and  boarding  at 

the  Ijaekf  stained  and  varnished.    The  other  rooms  on  tlds  floor 

are  14  feet  high. 

On  the  second-floor,  over  the  stations,  are  eight  sleeping-apart- 
ments for  the  jjolice,  and  over  the  cominittee-rttom  and  in  tower 
the  bedrijoms  to  the  dwelling-house.     The  tower  is  80  feet  high, 
r  eoven^l  with  galvanised  iron;  it  has  two  rooms  in  it  over  the 
batrt::ai»e. 

There  are  two  entrances  to  the  markets,  the  piineipal  being  in 

?ippet-street.     They  consist  of  an  open  area  with  covered  sheds 

_ill  round,  and  a  cheese-room  with  corn-lofts  over;  a  conduit  and 

llbuntaLn  is  to  be  plac^  in  the  centre  of  the  area* 

I     The  oontiucts  were   Uiken  at   3CmX>/^  by  Messrs.  Long  and 

ifipinder,   of  Bradford;  exclusive  of  old  materials,   which   were 

nralued  at    about   :^M)^,   more,    not   including,   however,    grates, 

ebimney-pieoes,  gn^,  or  any  other  fittings.    It  ts  expect^  the 

buildings  will  be  completed  in  the  spring  of  next  year. 


THE  BRITISH  ASSOCIATION   FOR   THE    ADVANCE- 
MENT  OF  SCIENCE. 
ibttract  qf  Papers  read  at  the  Meeting  held  at  Liverpool^  1854, 

Thk  scientific  business  of  the  recent  meeting  at  Liverpool  was 
brought  to  a  close  on  Wednesday  the  27th  ult  The  papers  read 
in  the  Mechanical  Section  were  neither  so  numerous  nor  so  im- 
|)ortaiit  as  those  at  the  meeting  last  year;  nor  were  the  other 
■  ctious  remarkable  either  for  the  novelty  or  interest  of  the 
tters  brought  before  them.  In  pjint  of  nnmliers,  however, 
jbtendanoe  at  Liverpool  doubled  that  at  Hull,  and  tlie  mem- 
Ifif  the  Asaociatiun  met  with  a  reception  more  cordial  and 
l^ble  than  any  they  have  exjienencefl  for  some  years  past, 
endently  of  the  funds  subscribed  for  the  usual  expenditure 
r.f.4.u  the  mayor  gave  two  entertainments — one  to  the 
hed  meinl)era  of  the  Association,  and  another  to 
.  vere  not  inhabitants  of  the  town;  and  a  handsome 
lent  was  also  provided  by  the  inhabitants  of  St.  Helen's 
4ir  hundred  ladies  and  gentlemen,  who  jnined  the  ex- 
sion  on  Tliunaday  to  see  the  prineipil  manufiu:;tures  of  that 
,  Etaoe.  ALiiiy  of  the  people  of  Liverpool  threw  ojx?!!  their  houses 
to  receive  the  members  of  the  Association  during  the  time  of  the 
meeting,  and  the  pmce^lings  passed  off  with  great  eclat,  to  which 
tbe  magnifloent  nail  in  wnidi  the  meetings  were  held  largely 
oontiibuted 

Ko*  £48,— Vol.  XTH— Novembke,  1854. 


The  general  committee  at  their  last  meeting  recommended 
gniiits  of  money  out  of  the  funds  of  the  Association,  to  the 
amount  of  75 H.,  of  which  the  sum  of  50()^.  waa  for  the  Kew 
Observatiiry,  and  KMV.  for  Strickland's  omithologica!  synonyms; 
but  no  part  of  the  money  was  appropriated  to  investigations 
counecttMl  with  mechaniciil  science.  Amctng  the  applications 
recommended  to  be  made  to  the  government  was  one  for  an 
early  pulilication  of  the  heights  of  ground  deUrmined  by  the 
Trigonometrical  Survey;  the  levels  of  the  seji  which  are  the  base 
of  the  observations;  and  the  reasons  which  have  guided  the 
selection  of  tlie  place^t  where  the  sea  levels  were  taken;  also  for 
considering  the  subject  of  navigation  of  iron  ships;  and  for 
rendering  tlie  system  of  letters  patent  more  available  to  the 
benefit  of  inventors. 

The  meeting  of  tlie  Association  next  year  will  be  at  Glasgow, 
early  in  September,  and  the  Duke  of  Argyle  is  appointed^  Pre- 
sident 


OH  THK  MXAHS  OF   RBaLISIKO  THE  ADTASTTAQEB  OF  THV  ATR- 

EKOINE. 

The  author,  Mr.  W.  J.  Macquom  Rankine,  divides  this  paper 
into  four  sections.  In  the  ^r#^,  are  explained  the  two  funda- 
mental laws  of  the  mechanicai  action  of  heat,  and  their  application 
to  detenidne  the  eflxdency  of  theoi'etically-perfeot  engine.s  working 
between  given  limits  of  temperature;  and  it  is  shown,  that  as  tlie 
efficiency  increases  witli  the  distance  between  thf»«e  limits,  and 
as  it  is  easy  to  employ  air  with  safety  at  temperatures  far  exceed- 
iiig  that  at  which  the  pressure  of  steam  would  cease  to  be  safe 
ajid  mtinageable,  the  maximum  tlieoretical  eflicieucy  of  air-engines, 
consistent  with  safety,  is  muc-h  higher  than  that  of  steam-engines. 
For  example,  at  the  temperature  of  650**  Fahr.,  at  which  the  Mr- 
engine  has  been  aucoessfully  worked,  the  pretwure  of  steam  is 
21001b.  on  the  square  inch;  while  that  of  air  is  oj:*tional,  being 
rcgidatefl  by  the  density  at  which  the  air  is  employed. 

In  the  second  section,  the  various  causes  of  waste  of  heat  and 
power  in  steam-engines  are  clansified,  and  the  actual  etheieney  of 
steam-engines  is  eomjiared  with  their  maximum  theoretital  eflk». 
ciency,  and  also  with  the  maximum  actual  etBciency  which  may 
reasonably  be  supposed  t^  be  attainable  in  the  steam-engine  by 
means  of  any  probable  mechanical  impi^ovements. 

The  following  an*  estimates  of  the  cjjnsumption  of  bituminous 
ooal,  of  a  specified  quality,  per  horse-power  per  hour: — 

1.  For  a  theoretically-perfect  engine  working 

between  such  limits  of  temperature  as  are 

usual  in  steAm-enginea , 1'86  lb. 

2.  For  a  double-acting  steam-engine  improved 

to  t^e  utmost  probable  extent 2*50  Ik 

3.  For   a    well-constructed,   properly-worked, 

oi-dinary,  double-acting  steam-engine,  on 

an  average  *... 4*00  IK 

In  the  third  section,  the  causes  of  waste  of  heat  and  power  in 
air-engines  are  classified  in  a  manner  analogous  to  that  applied 
to  steam-engines;  and  the  actual  efficiencies  of  those  previous  air- 
engines  as  to  which  satisfactory  experimental  data  have  l>een 
obtained — ^uamely,  Stirling's  engine,  and  Ericsson's  engine  vt 
1852 — are  compared  with  the  emciencies  of  theoretically-perfoet 
engines  working  between  the  same  limits  of  t-enipcrature:  the 
results  being  as  follows,  so  far  as  they  relate  to  the  eonsumptiou 
of  coal  of  the  specified  quality,  per  horse-power  per  hour; — 

Ai'tuol  CcnoMUjaptftiii  of  n  UiuorDUcallr' 

CuQHuutptiun.  jHtrfeet  eufime. 

Stirling's  engine 2*20  lb 073  lb. 

Ericsaon^s  engine  of  1S52     2*60  lb 0*S2  lb. 

It  is  thus  proved  tliat  an  air-engine  has  actually  been  made  tt» 
work  successfully,  and  to  realise  an  ©oonomy  of  fuel  considerably 
superior  to  that  of  ordinary  steam-engines;  and,  in  fact^  suipast^ 
ing  the  utmost  limit  to  whjch  it  is  probable  that  the  economy  of 
double-acting  steam-engines  c?in  ever  be  bi-ought  Stirling's 
engine,  as  finally  improved,  was  wimpact  in  its  dimensions,  easUy 
worktxl,  not  liable  to  get  out  of  order,  and  consumed  less  oil  and 
required  fewer  rejKiirs,  than  any  steam-engine.  Still  the  advan- 
tages aho\^ii  by  that  engme  uver  steam-engines  weiv  not  so  great 
an  to  induce  pi-actiail  men  to  overcome  their  naturfU  repugnance 
to  exchange  a  long-tried  method  for  a  new  one.  Another  cir- 
cumstance caused  Stirling's  and  Ericsson's  engines  to  meet  with 
neglect  from  scientific  men — namely,  that  both  were  by  some 
persons  represented  as  iuatances  of  power  created  out  qf  nothing — 
the  populi"  delusion  commonly  called  **  the  perpetual  motion.^ 

It  is  shown  that  Stii'ling^s  air-engiue,  as  compared  with  a  theo- 
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re^^ally-peribet  air-engine  -.wasted  two-tliirds  of  its  fiiel,  and 
TEricsMon'a  somewhat  more. 

Two  obvKiiis  and  powerful  caused  of  tbat  waste  of  ftid  are 
traced — I,  vleficiency  m  extent  of  heating  surface;  2^  the  commu- 
uication  of  huat  from  the  faniacti  to  the  working  air  at  those 
p^f»ds  of  the  stroke  when  it  is  not  performing  work. 

Tlie  ueeesAji^ry  ooneluaion  is,  that  the  niui*e  completely  we 
iremove  those  two  cauaea  of  waste  of  fuel,  the  more  clearly  shall 
we  approxnnate  U>  the  theoreticfil  extent  of  the  economy  of  the 
kir-i-iiiriiu^^ — ^  in  extent  fai'  exeeetling  that  to  which  the  economy 
ngine  is  reatricted — Mid  the  more  fuUy,  in  shorty 
-  luplish  that  which  has  hitherto  been  very  imper- 

fcKstly  tloiie  io  realiite  the  Qdvantage»  afths  air-engine, 

The/o«r(A  ae4Hion  <le3cnl>eathe  improveil  air-engines  of  Meaars. 
James  Robert  Napier  and  W.  J.  Hacquurn  Rankin e.  In  this 
tttigine  tha  heating  anrfiice  is  incretiaed  to  any  required  extent  by 
means  of  tubes  employe^!  in  a  peculiar  manner.  The  waste  of 
neat  by  its  communii;ation  tt*  the  air  at  improper  periods  of  the 
stroke  m  pinivtjnted  by  a  sort  of  plunger,  or  oombination  of 
plungers,  e?dled  the  hcai-screen^  whicli  prevents  any  aixess  of  the 
fi^  to  tlie  heatJDg  Hurface,  except  when  it  is  in  the  act  of  exjmnd- 
I0g»  <uid  80  f>erforining  work.  The  engine  may  be  maile  of  the 
fame  uze  with  a  »team-en|jine  of  the  same  power^  or  «nialler| 
Acoardiug  to  the  degree  ot  condensation  at  wldch  the  ali'  is 
employed.  Tlie  air-recoivoi-a  of  an  expei'imenUd  tingine,  witb 
their  various  tittings,  were  completed  some  time  since  w^ithout 
^.»^.  .* ;.  J  difficulty,  notwitkstanijing  the  novelty  of  their  construc- 
tbe  crttctiun  of  the  engine  has  been  retarded  by  dela^r 
i:.  J  -  ^'cutiou  of  the  cylinvler,  fly-wheel^  shaft,  and  other  parts, 
which  are  similar  to  those  of  a  stemn-engine, 

ludependeutly  of  the  amount  ant!  vakio  of  the  Rrwing  of  fuel 
which  will  result  from  the  intr-Hluction  of  r  ioe,  it  pio- 

nesnea   the   important  aod   incontestable  a<!  ,    that  even 

ihoi|ld  an  air-receiver  bur^t  (which  is  very  uuJikcdy),  the  explo- 
ftipn  would  be  harmless,  for  its  force  would  not  be  felt  beyond 
tbe  Unutt)  of  the  engine  itself^  and  hot  air  does  not  acaJd* 

^"^'  '    klOtt-IilCVKl,  KATLWAT  FOR  TffB  LIVJCRPOOL  DOCKS. 

Mr.  J'.  Grantham  exhibited  a  model  of  and  explained  hia  plan 
for  a  high-level  railway  for  the  Liverf»ool  docks,  to  facilitate  tlie 
^nin^^it  of  pasflengera  and  goods  along  the  whole  line,  extending 
'  ^t  present  for  four  milee.  It  is  unneuessary  for  nn  to  do  more 
thau  mention  this  paper^  as  a  detailed  description  wns  published 
mihe  Journal  tot  l8^i,V6i  XVI,  p.  46a 


BOtlDmCATTO*  or  BOtltES  t!lfl>XR   PREBSURR 

A  pai>er  wn  "   I^v  Mr.  Fairhairtj,  on  the  solidification  of 

bgdiea  under  ;  sure^  in  which  he  atiited  the  results  of 

i^rtli'  Hi^^nrs  eouducted  by  Mr*  Hopkins,  Mr.  Joule,  and 

JuDi  elfeet  of  prassure  on  melting  [wiata,  and  on  the 

atreiigij  "i  materials.     Then;'    ■'^"    by  which  the  bodies  ope- 
rated on  were  snhmitteH]  io  fM|ual  to  IXi,rKM>  lb.  on  the 
Miiare  bn'^'    ^'^"•^  ' I «^ scribed  in  .  ,^;    ,.  ,ice  of  the  meeting  of  the 
British  A                   last  year,     lu  the  ex|>erimeuta  reported  to 
ih*^  ^f^  1  li                  tion  at  this  meetinf^.  tht;  nl>i<'(?tB  kept  in  view 
'                        '^ertain  the  exact  laws  \v  3  m  the  cohesive 
^                        lit's  in  their  natural  pLv  litions,  and  how 
farakuo                  those  law»  may  conduce  it»  the  reduction  of 
|md  the   ^                 '  «in1  id  t^ nation  of  the  metals  under  drcum- 
itanccs  wh«3r«-i                                  li  and  density  may  be  obtained. 
The  ejiperiij                                 ..ith  fipenuficett^  short  bara  of 
Wluch  were  cast  and  kit  tu  duljildy,  at  the  same  temt>ei'atiire  but 
under  different  pressures.      The  bar  thiit  vrtiA  solidified  nnder  a 
I'               y^(  40^793  lb.  earned  7'o2  lb.  per  square  inch  more  than 
kted  to  a  pi*e^ure  of  <j421  lb.;  the  ratio  beinjg  in  favour 
ni  iiiu  in'jre  stnmgly  compressed  bar,  in  its  power  oi  resistance 
to  fl  tensile  straiu,  ik4  !  to  0-H76.    It  appears  from  these  experi- 
[^ta  that  bo<lies  solidihed  under  pressure  have  not  only  their 
atl^  greatly  increase*!,  but  that  their  molecular  structures 
^flo  Fo  i^*^rT:dlv  :itT*N  tnl  s*  :i.s  Io  increasc  their  a<lbesive  power, 
furt !                                         *  j  ect,  cubes  of  exactly  one  inch 
s  carr                                            i  with  weights  till  they  werQ 
t  cube,  aolidified  Under  a  pressure  of  642 lib. 
•I3lb. 
Tin  was  Uwu  tqie rated  on.     A  quantity  of  pure  tin  waA  melted 
and  allowed  to  solidify,  first  at  the  pressure  of  the  atmosphere, 
mii  afterwards  at  a  pressure  of  90d  lb.  on  the  square  inch.     The 


aame  quantity  taken  from  the  same  injgot  was  subsequently  suV 
Mitted  to  a  preasurd  of  A698  Ih.  on  the  square  inch.    The  b^rs^ 
after  having  been  solidified  and  allowed  to  cool  for  upwards  of  1 
fourteen  bom's,  were  subjected  to  the  usual  tes'      :' 
Fi-om  these  experiments  there  waa  derived,  a 
the  same  law  or  measure  of  strength  a«  obtaiot-d  trvm  lu*^  Lxitv 
rimenta  on  spermaceti-  for  with  the  same  pressrures  of  90S  lb.  and 
56D8  lb.  on  the  aquare  inch»  the  breaking  weights  were  respect 
tively  4033  lb.  and  5737  !b,j  or  in  the  ratio  of  I  to  0-706,  being  ai|  I 
increase  of  nearly  one-third  on  the  ctytallised  metal  when  solid^-i 
lied  under  about  six  times  the  pressure.  ,J 

Frt>m  these  facte  it  la  evident  that  the  power  of  bo<1ips  b>  resi^irJ 
a  strain  ia  greatly  increased  when  solidified  under  anaLl 

Mr.  Fairbairn  considered  it  higkly  proKible  that  t  s  not  I 

fikr  distant  when  the  resisting  iK>wer8  of  metals,  a^  well  as  theif  j 
denaitiea,  may  be  increased  to  such  an  extent  as  to  inaure  no^l 
only  greater  security  but  greater  economy  by  solidification  uudeirl 
pressm-e.  He  said  h&  was  borne  out  in  these  views  by  the  :&c^  j 
that  the  «t>eciftc  gravities  of  the  bodies  ex]^'    '  f  on  wer{  \ 

increascfl  in  a  gre^iter  ratio  to  the  pressure.  ti,  Htdidi-  i 

fled  under  a  pressure  of  9()8lb.  on  the  square  mrn,  oad  a  specillcil 
gravity  of  0  94839;  whilst  that  solidified  under  a  pressure  dtl 
5698  lb.,  had  its  specific  gm^'ity  inci-eased  to  09.5495.  The  ape^l 
dUc  gravity  of  tm,  s^oliditied  under  a  pressure  of  908  lb.,  waal 
7'3063,  and  that  aoliditied  undera  pr*^-»n>-«  -^^  '''ok  IK  was  7'31S4p  J 
which  gave  0091  as  the  increased  ii  -.  , 

There  are  other  experiments  in  i  •  tin-  l.iw 

tlmt  governs  the  increase  of  ^ 

the  oonducting  powers  of  bjdi*  .  - 

Bxperiniente  have  also  been  made  on  clay,  ulutrcoai,  auti  on  dif' 
ferent  kinds  of  timber.  From  the  experiment  on  powdered  di^ 
chiy,  it  appeared  that  a  bar  of  that  aubatauce  3|  inches  long  by 
li  inoh  diameter,  after  lieiug  hammered  into  the  testing  cylinder  j 
so  as  to  bo  slightly  consoRdatei.i  was  reducetl  in  bulk,  with  m 
preaaure  of  9940  lb.,  to  2'958;  with  a  pressure  of  54,o8(>lb.,  t<^ 
2'3 ;  with  a  pressure  of  76,084  lb.,  to  2'288i  and  with  a  preasui:^ 
of  97,588  lb.,  to  2'195  inches.  Under  audi  enormous  r^rtmaxir^ 
day  and  other  substances  operated  on,  hatl  aoquired*the  denaitjc ! 
and  hardness  of  some  of  our  hardest  rocks* 


A  MARtNTE   SABOKETER. 

The  Conimittee  of  the   Kew  Observatory  having  had  theiic  I 
attention  directed  to  the  importance  of  obtaining  an   aiipiirrit# 
marin«  barometer,  ha\^e,  after  examining  severaj  formes  > 

instruments,  adopted  one  made  hy  %lr.  Adie,  who  thus  1 

it:— The  tub«  has  a  diametor  of  from  022  inches  te  056  inchea* J 
AlK>ut  four  inches  of  the  tube,  near  the  midille,  has  a  c«piIlajTf  ] 
bora  in  order  to  produce  the  contraction  necessary  to  prevent  in* 
cttnvenient  osciUation  at  &ea  from  the  motion  of  the  vessel     Thf  1 
degree  of  contraction  is  such  that^  when  the  barometer  is  fir»|l 
suspended,  the  mercury  re^juires  about  twenty  minutes  to  f^  j 
from  the  top  of  the  tube  to  ite  proper  level,     A  pipette,  or  Gay- 
Luasac'a  air-trap,  about  two  incnes  long,  is  inaert-ed  a  little  below  1 
the  contraction,  which  serves  t^  prt^vent  the  entrance  f^f    '^  '   *  i 
the  upper  part  of  the  tnbe,  or  into  the  capillary  porf  i 
The  lower  end  of  the  tnbe,  wliieh  is  within  the  mercur.  .^  ,.tt^ 
ciatem,  is  also  contracted.     With  these  precautions  it  ia  believed  j 
that  when  the  tube  has  been  well  filled  at  first  it  is  very  unllkd?  J 
to  become  deteriorated.     The  mei^eury  is  neoeaaarily  boiled  in  tlis  \ 
tube  in  tlie  process  of  fiJling.    The  cistern  of  the  barometer  ia  a  i 
cylinder  of  cjiat-iron,  the  tube  being  fitted  into  it  meroury-tight 
b^  cement;  a  portion  of  the  iij)per  part  of  the  cistern  being  coveroi 
wdth  strong  sheepskin  leather  firmly  fixed  by  abutting  Bange^ 
This  leatlier  has  been  foimd  to  be  suflSciently  porous  to  permit 
the  free  action  of  the  air  through  it,  but  not  to  allow  th- 
to  paaa  without  considerable  pres&ure,  to  which  it  can  n^  i 

the  construction  of  the  iustrtiuient,  be  subjected  The  oiaLtru  im 
filled  with  mercaiy  to  such  a  height  that  it  can  never  under  auY 
circ^unstanoea  of  tempemture  or  proasure  be  full,  lint  '  .  gy^ 
fi  eiently  so  to  prevent  the  lower  end  of  the  tube  bei  1 1  .  j^ed 

either  during  carriage  or  when  in  use.    This  rtmilt  . .-_ 

nient  of  the  instrument  when  being  mounted  f< 
unnecessary.     The  diameter  of  the  cistern  is  about  .  ^.  ...,,,.   ^ ,_ 
barometer  tube  ia  protect<?d  by  a  cylindrical  case  of  bra^  whioli  I 
Is  Screwed  firmly  to  the  upper  portion  of  the  iron  ilrttci n.    Th« 
graduation  ia  made  on  this  brasg  tube,  and  the  vei  1  by 

a  rack  and  pinion,  the  index  being  adiusted  to  the  t  rner- 

curlal  column  by  shutting  off  the  lights  as  is  oommonly  done  ii^ 
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jpUnftiid^nDer^o4>d1>aix)moter8;  tbe  vernier  reads  foO*002  incli. 

Loorrection  for  the  reLitive  oapaeitiea  of  the  tube  aud  cidtern 

''       pplied  a»  a  I  !  corroction  Yarying  with 

sfi  instninj  'le*!  in  the  graduation  of 

iiu    ^^   iJi-  LM»in;^  }^hi>iu'3uii  i»v  the  amount  of  correctiou, 
ut  Jivi^kii  d->  lid  to  iv[ir«^?,<'nt  the  true  niearturtmeat^»    Tlie  cor- 

of  the  tu 

Ill,  and  having 
tempemtura  of 
ly.     lu  making  an  ^^biK^rviition  it  is  only  neceiiaarv  to 
I'l  off  the  vernier,  an<l  to  uote  the  heiglit  of  the  ther- 
The  Instrument  preaeiiU  much  the  appearance  of  a 
liiirometer.    It  i^  suspended  in  gimb;J.s  froiu  a  point  a 
ibo\c  the  uiid(31e  of  the  tuW,  the  rack  motion  being  close 
I  pouit  of  fmHijenHion^  so  timt  the  hand  may  rest  on  the  sup- 
i  Lo  ifl  flat,  of  hammered  brii^gf 

t  !M-^ssary  to  counteract  audden 

jjfcTSj  ani  li  tjuiv;ttt  [u  u?  i riy  >ijn iug  gimoalB  iifluallj  employed, 
while  much  simpler  in  rta  const ructit)ii. 


CYLlNDRtCAL  tKKSlS. 

Professor  Sturm,  of  Vienna,  de^erihed  a  method  of  mftnufao- 
jring  cvljudrical  lenses,  which  by  iojsuring  accuraey  ofeonstrtii?- 
f  ^«? moved  the  dirtifultj  attending  the  ivso  of  lenses  of 

L  ,  find  prf>mi.S4W  a  great  improvement  in  f^ptic-il  instru— 

iiw?nt8,     1'  "^Lurm  oofterveil  that  the  ity  of  the 

cylindrio^l  is  evident   from  the  <!  -  e,  that  a 

V  ■'' ■   '  ■  lenB  ia  free  from  the  dcfecLs   uf  Bpheric^l 

-1  the  opposite  pectanjfular  planes  eomblne  in 

*  ii[^Kst-M  in  iJ  i^eetlonji,  mi  '  fly  ahowa 

^  Liiaion,  di  and  luni:  less  con- 

i4i.iLiiMii  ni'  dhnenftjMij^.  i  i    - -i'  --     Lmj.ji  ,,t  ^  vmn;d 

glea.    The  <  ylindriLud  --r,  rendwi  able 

r^  1V...M  -nrvei  of  nM  i^  ...-.)..  ilej, 

.,  which  i  In 

ti.  u  i  place,  the    „-...^   .  i.    . ..       x    „„_  -  ^  „i/ leiii5, 

even  for  snectacleB,  is  accurately  centred,  since  the  cross  hues  of 
thu  two  Tuanes  pass  through  the  middle,  whilst  the  centmlisation 
<  d  object densea  is  very  difficult  and  iiupeifect     This 

^  %  bnth  in  the   best  8pheric;i.l  and  cvlimfriral  len^e^^, 

f  itherto   ground  by   hand;  \h- 

I  lit  in  the  latter  than  the  gr^  ■  i 

t  ;  aiid  tULs  is  the  reauon  why  more  at;  > 

1  to  crlindrical  lenses.     In  the  thinl  pl.i 

have 

whilst  I  \\<t  |ii  r.'iiJt'i  MiuH'r]i"-;i!  r^utl,l^s  pri^im.-^*  an:  i-iwri  in  n' Mimtiiv: 

the  un]M?rfecti<iu;  consequently  the  former  ai^  much  better  adapteu 
for  flpectaclea. 
The  Abbe  Moigno  stated  that  cylindrical  lenses  were  the 

ifrv-*^  ^  >r  Ghambland,  a  Frenclunan^  who  had  described 

— -M.  Sturm  ex|)laintMl  that  he  did  not  claim  the 
t  ,,  1i  Ljtim*.^    l,nr  4  Iff  I V  of  a  means  of  "^'■'■|'f -'^'^'v  ecu- 

t  ud  mauufa<.:tui  with 

b'  i>eiin  biifure  aci       ,  i. 


Sf''ftAv/»i»«iT  <y»Tnmuiiir 


paper  on 


Fhysi<ml  and  in  the 

'     N^blinhing 

i  America, 

un  vnioeruiknig.      The  first 
Mr.  John   Brett,  who  after 


'  onlv  the  fir- J 


n 


>>h.    whicli   _.      L    ,\' 

It  France  imd 

Mill  ties  he  had 

►wu   llitf  twn  ijuboiariue  lines*   in   the 

tact,  —  f'^^pmnlly   in   pa>!*inrr   r\   tiepth 

'  lined 

The 


wlierean  the  submarine  cable  waslai^  down  in  the  Mediternmeaii 
at  a  depth  of  350  fathoms,  exceedinff  about  eight  times  that 
of  the  English  ChanneL     He  then  explained  the  dl'^     * 
enctmnteroch  when,  lifter  the  line  had  been  paid  out, 
of  asubmar-     "       Ttain  for  some  m^'      -*  '    j  ..  +i  ,,^  uuni 

180  Vi  2(X)  1  i   suddenly  jis  i  the  edge 

r.f  ..  r^re^^iplvi,  i.i.v^.iij;  a  total  of  3/J>  i.^J..  ...,,,  .,  ..v.^  it  ran  out 
ilL^litfid  veliicity;  and  had  the  cable  been  leas  strong  the 
.. -,  ._  niList^  of  necessity,  have  b*een  lost.  They  were  compelled 
to  anclittr  by  the  electric  cable  all  night,  to  restore  the  iryurj^ 
that  had  occurred;  but  he  felicitate<i  himself  upon  the  exjiertence 
thus  gained,  as  it  hafl  led  to  many  valuable  suggeationa  necessary 
ia  successful  operations  in  great  depths.  I^frT  Erptt  explained 
his  reasons  for  seletrting  this  line  tt)  India,  r  \  in  pre- 

ferenf*<»  to  thi'  lin**  by  the  Ttalian  peniTi5ula,  x*  f  f  pv«er  f>e 

ill,    ,      ,    "             ,     .     '      ;      ,  ■.,.;■                                          ~    ,;  . 

\v 

p;                    -^U  ^.nly  '  Mrui 

eri                       it  by   lib(  :  ttjl' 

JHuiii+uiiums,    in   whati-vti  iMutr   uni'^'^xricted 

through  their  States,     Fr  he  had  two  plaiis 

in  cjJutL'mplation  for  ita  ext-  u-.  ..  ...  J.- .  |-v — *»ne,  a  line  diYipped 

in  the  Mediterranean  in  the  shallow  line  near  the  coast,  and 
another  buried  in  the  sand  idong  the  ghni^ -^^TnttL  nf  \vliii'>t  he 
W'iiH  Hfitisfied  might  be  laid  secure  fiYim  d- 
He  concluded  %vith  a  statement  of  tho  ) 
hail  given  for  many  years  in  pre] 
America,  ami  of  tfie  depth,  on  tii' 
ascertained  by  Lieut,  Maury,  of  tlv 
estimates  of  the  weigbt  and  cost;  nnJ 
t^-i   l/HJ/.  per  day  would  give  a   fai- 
capital     His  plan  compriseil  seveml 
Mr,    Bake  well    read  a  paper  in   i 
telegraphic  commun ligation  betwocM 

which  he  proposed  to  faciilitate  surti  ^^     ,      ^     ^ 

down  a  single  insulated  wire,  mifhdently  thick  to  lie  aelf-pn^ 
tective.  By  that  means,  he  said,  the  difficulty  of  paying  out  the 
wire  would  be  greatly  reducetl,  as  the  wire  would  be  compara- 
tively t1-'^  ''1'"  tnd  nctid  not  weigh  more  tb'Ti  liiTr-i  ton  per  nule. 
Two  I'l  i8  laden  with  such  a  wir<  steamer^ 

would  -it  tt>  convey  it  fjom  the  w  Ireland  to 

the  TT ! ;  A,  The  c^jst  of  25tM}  milCi*  of  such  ^-ire,  estimatfng 

it  at  3i'  !  ,  wouhi  be  T^JN^nr,  and  nllowincj  2n,tmf.  fnr  the 
laying  d'-mn  and  incident,  i  lica- 

tiion  might  thus  l>e  formed  i  ,  1  fHr 

liMJ/MMJ/.  A  winkle  wire  telegraph,  he  aiutfuded,  WMuld  be  suffi- 
cient in  the  tiret  instrvnoey  for  the  transmiagion  of  the  intelhg 


Ind, 
he 
t> 

■tttly 
s,  wiUi  soii^e 
^^tnm  ofioOf, 

^^ 

'.HMj^ni    Neotjuu   op 
and  America^  itt 
uniifTtakiiigl^y  layiwg 


Ticai  for« 
,  there  mi 

nuii«-^'i   lu    •  '   ' 

amount  «>f 

the  Electric    i  ri,i  i^rrijiiM    VMiuj^Ptav.       -iH  .    i 

apecimeufi  hy  his  copying  telegraph,   wl 
much  more  quicMy  than  the  uf^-^'lh^  ],,^u 

Mr.  Viirlev  exjdaiued  in  the  1 
has  wiLliin  the  last  y«*Hr  b.>  11  r 
of  electric  Udegriiph  h  8uhmergL''d 

stated  tl  J I   means  ne  i  tor  ovr  room  in 

pi  L'  of  the  peculiar  aL-tion  of  ^ 

ti ti  of  an  electric  euri-ent  was  iL. 

day,  at  the  Royal  Institution,  where  he  st-itt  ^l  thai 
with  gutta-percha,  and  Immersed  in  water,  n  srnd,! 
an  elongated  L^y den  Jar,  the  gu'  ' 

glass,  the  wire  being  the  iaaidt*  ■ 
CMJj^un';         '    '    ■  ''*'*  •  rurn.-iJi 

folvul  '  el  re  111  ti' 

of  the  Loargf"  j^  ivui..  .    .    1 

upwai'ds  of  half  a  niii 

tliei^^foix%  a  t^  1  .  o 1 

current  is  ai 
telegraph,  ^' 
occasionaUv 
o^d  the  ?iuev^ 

ticularly  the  ca^  Ke  signals  art- 

elect  ro -chotnIc.il  tfrn.      *Th(*  i^ 

much  :' 
ciirm!' 


ngenc*j 


^■^' 
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Mr.  Vftrlej  hns  conatmcted  tm  apmratua  for  working  Mr.  Morse's 
t*legrai)h,  that  overcomes  the  iimciilty  by  sending  reverse  c^ir- 
rpnts  nlnnrp  the  wir«,  after  every  signal,  for  the  express  purpose  of 
'*  ;*  wire.    Mr.  Varley  stated,  that  iu  the  submikrine 

i^  inwii^s  between  Holland,  London,  and  Liveiiiool, 

L  Moiat;  a  lUiiti  ament  would  only  work  at  speeds  too  slow  for  com- 
mercial purposes;  but  that  by  aid  of  liia  apparatus  these  wires 
I  are  now  and  have  been  for  six  months  working  at  the  required 
I  Bi)eetl,~vuL,  twenty-five  won  la  [»er  minute,  for  which  three  hun* 
I  dred  alternations  of  current  per  minute  are  required.     His  appa- 
ratus, by  discharging  the  wire  and  reversing  the  current  at  every 
I  tnove  of  the  key,  proiluces  rapidly  alternatmg  currents  through 
•  the  wire,  which  are  quit«  sufficient  t^>  actuate  his  galvanometer 
I  r^^Iiiy^  which  actuates  a  local  battery  to  produce  the  marks.     The 
I  little  arm  un  the  axis  of  the  relay,  msU?ad  of  stnking  against  a 
i  dead  ston,  rulis  obliquely  against  a  gold  spring,  filing  off  the  little 
,  film  of  air  which  otherwise  would  prevcjnt  the  instant  citiiipletion 
of  the  local  circuit.     After  alluding  to  the  mechanical  difficulties 
of  laying  a  cable  between  End  and  and  America,  he  atatetl  he 
1  liad  come  to  the  following  c^incliisions : — lat  If  a  wire  coidd  be 
tided  in  an  uni>ounded  non-conductt>r  or  atninsphere,  with 
ftducting  body  near  it,  the  transmission  of  an  electric  cur- 
r  Wrtat  through  it  would  be  instantaneous,  no  matter  what  the  length 
of  wire.     2nd,  The  approach  of  any  conducting  body  to  this  wire 
would  (by  induction)  re<luci.^  the  speed  of  the  tmnflnpiission.  3d.  In 
the  case  of  a  wire  ct>ate«l  with  a  non-conducting  substance  (such 
as  gutUvpercha)  the  induction  decreases  in  the  same  proportion. 
as  the  thickness  of  the  coating  is  increased.    4th.  l^ie  conducting 
|u>xv,vt.  ,.f  a  ^ire  is  in  proportion  to  its  substance,  the  induction  in 
11  to  its  surface.     He  then  cjilculated  the  dimensions  of 
'<►()  miles  in  length,  which  would  tranamit  twenty-five 
I  minute.  A  Cfmper  wire  one-sixth  of  an  Inch  in  diameter, 
*  ith  guttapercha   to  the  depth  of  nearly  half  an  inch, 

wotdd,  he  sjiid,  be  fountl  cajwible  by  aid  of  his  apparatus  of  trans- 
mitting twenty-five  wnrdf?  p^T  minute,  30«>0  miles.     To  work  the 

ordinary  ^  r  wire  must  be  three-eighths  of  an 

inch  in  dj  with  gutta-percha  thrL*e-fourtha  of 

an  inch,  iiuiking  a  tuial  di;uiieter  of  aboui  two  inches* 

Mr.  John  Brett  stated  that  he  had  instituted  a  series  of 
delicate  experiments,  with  the  aid  of  an  eminent  scientific  gen- 
tleman, the  results  of  which  were,  that  t!iey  had  so  completely 
overcome  the  difficulty  of  the  retention  of* the  charge,  that  a 
working  electric  current  miglit  be  transmitted  to  Ameri^m  through 
the  thin  wii-es  now  commonly  employed  in  submarine  cables,  and 
equally  ajs  rapidly  as  at  short  distances. 

ArrLlCATlONS   OF  WATEB-rOWEB* 

Mr.  Armstrong  read  a  paper  on  various  applications  of 
hydraulic  power,  referring  more  piu'ticularly  to  the  hy^Lraulic 
cranes  at  the  Albert  dock,  and  to  tnose  recently  constructed  upon 
an  Improved  principle  Jit  the  Stanley  dock,  Liverpool.  Be  said 
he  first  introduL^d  the  principle  at  Newcft-^tle-iipon-Tyne,  in  1816, 
and  soon  afterwards  it  \v  Ubert  dock  in  Liver- 

pooh     In  both  these  in  ^    piwer  was  supplied 

trom  the  town  waterworks,  hnt  lUe  variation  of  pressure  in  the 
pipes  was  found  an  objection.  A  comprelieasive  system  of 
nydraidic  machinery,  cnmhiniug  the  o]      "  ^    '     '        f  dock 

gatee  and  sluices,  with  the  cranage  of  g  led  out 

at  Grnnsby  new  dock,  when3  the  preRsiii-  >>.i^  -i  uiiii  i  i.y  means 
of  a  tower  supporting  a  tank,  into  which  water  was  pTunped  by  a 
steam-engine,  Thi-J  iir»-iinr*>nient  obviated  the  objection  arising 
from  fiuctuiition  <•  .  but  in  the  natural  process  of  im- 

prorement  he  was  J  i  ither  method  of  obtaining  the  pres- 

liure,  which  had  proved  very  etRcacious,  and  haclgiven  a  great 
impulse  to  the  extension  of  such  machinery.  Tne  apparatus 
iiaed  for  this  purpose  was  called  an  **  Accumulator,**  and  con- 
fosted  of  a  he/ivily-wei^hted  press,  of  large  dimensions,  into 
which  water  ^'  by  the  steam-engine,  and  which  gave  out 

it^  jw^wer  by  t  ;  of  the  weight,  The  accumulator  operated 

hot  I!  I  vou-  q1  power  and  a  regulator  to  the  engine.    Since 

th<^  on  of  tne  accumulator,  water-pressure  machines 

li/id  i:H>en  applied  to  a  great  variety  of  puriK>se8  connected  with 
d<K'k  and  railway  traffic,  more  particularly  at  the  docks  and  mil* 
*'  *"  *''tion8  in  London.  The  details  of  the  machinery  ward 
1,  and  the  general  system  was  described  as  one  which 
>'"  ir,.v.,i,q  of  working  a  multiplicity  of  machr  '^  i^t^r- 
mii  lion  and  extending  over  a  large  !wt  i;^ 

of  Li ,     ver  produced  and  awumulatSl  at  v^v   ,  ,,-.aI 

point  by  a  ateam-engine* 


PBOULIAB  UfFLtJENCB  OF  RAPID   KiOTaTrOlf. 

The  subject  that  excited  most  interest  of  any  that  waa  broogK^ 
before  the  meeting  of  the  Association,  was  M.  FoncauHV  ne^**^ 
mode  of  showing  the  rotation  of  the  earth,  by  an  in- 
ejilled  the  "  Gyroscope"  This  instrument  was  first  '■ 
and  explained  bvM,  Foucault,  in  French,  to  the  Physical  .Seeuun;" 
it  was  afterwartls  abown  at  one  of  the  soir^s,  when  Dr.  Tvndail^ 
explained  its  action  in  English;  and  it  was  subsequently  <  '  '  ! 
to  a  select  number  of  members  in  one  of  the  commit t 
on  which  occasion  Br.  WheweO  acted  as  interpreter.  Ti^^  ^  vr-  - 
scope  is  a  ring  of  brass  connected  with  a  steel  axis  by  a  thinneM 
plate  of  the  same  metal,  all  turned  beautifully  smooth,  anil  m*ii«t" 
aocuratfily  centered  and  bahtnced;  in  other  wor^ls,  the  axis  is  mad« 
to  pass  accurately  through  the  centre  of  gravity,  and  to  Ttaiut^ 
truly  perpendicular  to  the  plane  of  rotation  of  the  entire  masai  j 
On  this  axis  was  a  small  but  stout  pinion  which  served,  when  th^ 
instrument  waa  placed  lirmly  on  a  small  frame  containing  a  trail 
of  wheels,  turned  by  a  handle,  to  give  it  an  exceedingly  rap* 
rotatory  motion  on  its  axis.  To  this  frame  it  oould  be  attach 
or  detached  instant!}*.  The  revolving  mass  was  only  about  tl 
inches  wide,  and  four  of  the  gyroscopes  were  mounted  in  frame 
a  little  differently.  The  first  was  nioimted  in  a  ring,  atta<ihed  i 
a  hollow  sheath,  which  only  perraittetl  the  axle  and  the  pinion  \ 
appear  on  the  outside,  so  that  it  could  be  laid  hold  of,  or  pi 
firmly  in  the  hand,  if  the  pinion  were  nut  '  '  '  V  '  '* 
inside  was  rapidly  revolving  without  d\s 

this  moditication  of  the  gyroscope,  M.Foui,  *  mi  iiiiwia^n  -t  ai-u^iit 
proof  of  the  determination  willi  which  a  revolving  mass  endea^l 
vours  to  maintain  its  own  axis  of  permanent  stable  rotation;  Ibfl 
upon  setting  it  into  rapid  rotatory  motjon,  and  handing  it  roondj 
the  room,  each  person  that  held  it  found  himself  forcib^*  resist^  ^ 
in  any  attempt  to  turn  it  round  either  in  his  fingers,  to  the  rigW 
hand  or  left,  or  up  and  down,  or  in  his  hands  if  he  swunr  it  rnnnd.^ 
So  that  the  idea  waa  irreaistiblyauggeated  to  the  iir  ?  * 

was  something  living  within  which  had  a  will  en  t ' 

which  always  opposed  attempte  to  change  its  ]poHitii>iL  Thd 
second  modification  presented  the  mass  suspended  m  a  st^ut  ring 
which  was  fumishecl  wiUi  projecting  axles,  like  the  rii  "^ 

gymbal.    These  axles  could  l>e  placed  in  a  small  franj'  1 ' 

bushed  with  brass.    This  small  frame,  when  |*       *  fj 

smooth  board,  could  be  turned  freely  rt>und  1 
of  board  on  which  it  rested,  as  long  as  the  g  \  n /sl  - -j.??-  ^wl?  tsult 
revolving,  friction  being  suflicient  to  cause  the  one  to  turn  wit"" 
the  other;  but,  when  the  gyn-^seope  w<ts  set  rapidly  revolving,  \^ 
frame  could  not  be  turned  by  turning  the  Doaid  on  which 
rested,  so  determinately  did  it  endeavour  to  maintain  it.^  ovn 
plane  of  rotation,  as  quite  to  oveipower  the  friction.  In 
modification  of  the  gyroscope  it  waa  suspended  in  g)  r 
exquisit*ily  constnicted,  that  both  the  g>'r*:>3cope  proper  and  the 
supporting  gym  bids  were  accurately  balanced  so  as  ti)  rest  frecljT 
when  placecr  in  any  position  iu  relation  to  the  earth.  By 
this  the  author  nhowed  most  strikiiiL^ly  the  ei^ct  of  any 
attempt  to  comnwnicate  revolving  motion  round  any  othe  "' 
axis  to  a  mass  alre^idy  revolving,  for,  on  placing  the  gymb 
in  a  fi-ame  of  wood"  while  the  gyroscope  was  not  reYO 
ing,  it  remained  quite  steady;  but,  when  thrown  into  rapii 
revolving  motion,  the  slightest  attempt  to  turn  the  fram«  rou 
to  the  right  or  to  the  left  was  instantly  followed  by  the  ent 
gyroscope  turning  round  in  the  gymbals, so  n?  *- '  ^^-Jt^  .  , - 
coincide  with  the  new  axis  endeavoured  to  be 
like  precision,  and  always  so  as  to  mnke  fts  ov, :. 
lutiun  be  the  same  as  tliat  of  the  slightest  turn  m 
Having  thus  demonstrated  the  necessai  y  effect  of  ^ 
rotatory  motion  with  another,  M  Foucault  then  pr^ 
demonstrate  palpably  that  the  earth's  revolving  raotio 
the  gyroscope  in  precisely  a  similar  way.  Having,  by 
adjustments,  brought  the  gyroscope,  in  gjTnbals,  to  a 
balance,  it  remained  fixed  m  any  position  when  not 
But,  rapid  rotatory  motion  having  been  cf)nimuni«\t 
gTO>ecope  mass,  as  soon  as  the  gy mbal  supi 
the  stand,  the  entire  appai*atus  waa  seen,  si 
length  more  rapidly,  to  turn  itself  round,  ii 
the  axis,  on  which  the  eyroscoi>e  was  re  vol  \  i 

parallel  to  the  tcrrestriul  axis,  in  such  a  seii^^  ^^.^  l- 
direction  of  the  revoKdng  gyroscope  be  the  same  as  t ' 
whole  earth.  He  next  showed  that  the  d'^^*>«-»«.^iiM^fnn  .. 
it  did  tills  was  sufficient  to  control  the  c; 

ment,  though  that  amounted  to  aevera'   /  - 

ring  gyroscope  from  the  aide  of  the  ring  of  which  a  amail  steel 
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wiro  projected,  ending  in  &  hook^  the  wire  ooutctding  with  the 
pi^oD^ialioa  of  tike  &xi4  of  the  g3nrDSC4>pe,  and  of  oourae,  when 
the  haQ  wwi  not  made  to  revolve,  the  hook,  if  placed  in  &  little 
ag^te  cup  at  the  tojj  of  a  staud,  would  pei*mit  the  inatninieut,  hy 
its  wi5ight»  to  fail  mjetaiiUy»  sLt  soon  aa  the  suppoi't  of  tiie  himd 
was  tikken  from  tt^  But,  upon  impartlog  to  it  rapid  rutatory 
motioaf  it  stood  up  eveu  beyoad  the  horlzuatal  poaitiun,  ao  as  to 
bfing  lie  axis  d  rotation  nearly  to  the  same  inclination  to  the 
hanson  aa  the  ^im  of  the  ejirth^  while  tlie  whole  acquired  a  alow 
rotatory  motion  round  the  point  of  the  hook;  and  so  steady  waa 
ita  aqmlibrium  while  moving  thus,  that  a  atring  being  pasaed 
nader  the  hook  and  both  endjs  brought  together  in  the  hand,  the 
whole  waa  lifte<i  by  the  Ci>nl  off  Uie  atand  an<l  carried  revolving 
steadily  about  the  room.  ^>'«'^  ^  ^'>  hIiow  the  motion  q{  the  earth 
aemnUy,  he  plaeed  the  g\  ^^acope  suspended  freely  by  a 

fine  ailk  thr^  in  a  stand  wj  ;  w&r  steel  point  of  its  liuppcrt 

raiting  in  an  agate  cup;  a  long  light  pointer  projecting  from  tlie 
ring  carried  a  pointed  card  which  pjvsded  over  a  graduated  card 
aveh  of  a  circle  placed  conceDtncally  with  the  gyroscope;  upon 
iinp^uting  rapid  rotatozr  motion  to  ^e  gyroeoope  the  index  was 
a«an  as  the  earth  moved  to  polnl^ut  the  relative  motion  of  the 
plaoe  of  rotation  exactly  in  the  same  way:  the  law  cif  the  motion 
bemg  also  the  aame  aa  that  of  the  weU-known  pendulum  ex|)etv 
UMdiL  Loatly,  he  set  the  ring  gyroscope  in  motion,  and  by  placing 
a  small  pointed  pieoe  of  brass  at  the  end  of  the  axle  on  the  ring, 
tbe  instrument  wtfut  immediately  through  all  the  evolutions  of  a 
top  on  the  floor,  humming  loudly. 


LIFE-BOATS, 

Colonel  Gfheaney  read  a  long  report  on  life-boats^  which  had 
htet^  prepared  by  a  oDmmittee  apjxi Luted  at  the  laat  meeting  of 
tha  British  Aasodatiou  at  Hull^  on  which  occasion  there  was  a 
long  discussion  on  the  subject  A  great  p^vrt  of  the  report  was 
ocKopied  with  n  statement  of  the  number  of  life-boats  ou  the 
eo«8t,  and  of  the  loss  of  life  an<i  property  by  shipwreck%  which 
nu^ht  have  been  in  a  great  degree  prevejited  if  a  aaflicient  number 
of  well-constructed  boate  had  been  eataliiahed.  Since  1840  the 
fire  life? -boat  stations  belonging  to  Liverpool  hail  saved  1329  liveS| 
and  had,  during  the  same  perio<l,  saved  312  vessels.  On  the 
muth  coast  of  Englanri,  which  is  about  350  miles  from  the  Land*3 
to  the  Norfli  For«land»  there  are  but  about  15  life-boat 
The  eastern  and  wc^ttim  coasts,  however^  are  better 
^_5>vid«U  there  being  41>  for  tlie  former  K>Hv.^-ar.  f|ie  L^nd^a  End 
and  Berwick-upon-Tweed^  a  distance  of  ,  and  33  boats 

for  the  Latter,  a  distance  of  700  miles;  wki:  .asrtern  coast  of 

SociUand  hjis  but  six  life-boata,  and  the  western  only  two.  The 
Hebrides  and  Shetland  islands  have  not  a  single  life-boat  There 
iiTsfive  ou  the  western  coast  of  Ireland,  but  not  one  on  its  eastern 
shores;  so  that  the  Liverpool  establiafiment  for  the  preservation 
of  life  exceeds  Scotland,  and  is  nearly  double  those  in  Ireland. 
Thi&  paper  then  gave  a  nuineri>us  list  of  shipwrecks  during  the 
last  four  years.  jAcconliug  t<j  tbu  casualties  et>ni piled  from  Lloyd's 
liffl^and  laid  before  pai'liament,  there  had  hapjieaed  1 236  diaastem, 
varying  in  magnitude  from  a  total  shipwreck  to  a  slight  ship- 
wreck. Of  theae^  204  ships  wei'e  never  heard  of  again;  517  wei-e 
drivea  ashore,  and  their  cargoes  totally  or  partially  lost;  266^ 
rtwii  of  collision  occurred,  by  which  vcAaels  were  brought  into 
port  in  a  sinking  state;  2295  were  wrecked;  «83  foundered;  079 
were  aband*aietl  by  their  crews;  87  were  burnt  by  accident^  and 
61  damaged  by  ioe.  The  aisualtics  to  steam -beats  during  tlie 
iatn«  penod  of  four  years  were — IU3  driven  ashura,  but  after- 
ils  floated  again;  146  foundered;  15  burnt;  2  abandoned  at 
1  ct^iaized;  1  never  heartl  of;  and  7  returned  to  port  in  a 

itig  state^    With  the  exception  of  64  lajge  vessels,  between 

700  and  1^500  tons,  this  loss  fell  diietly  on  the  smidler  vessels 
of  90  to  6(X)  tons,  and  which  were  economically  ssiled  and  badly 
comniandeiL  As  an  approximative  loss,  founaed  on  the  scale  of 
four  men  and  a  boy  to  convey  100  tons,  it  would  seem  tliat  the 
A^titinJ  loss  of  Uie  reported  at  I^oyd's  averaged  about  1250,  the 
gross  amount  for  the  last  four  years  being  42Q8.  The  tonnage, 
aupposing  the  vessels  to  average  ^50  tons  each,  would  ^ve 
100,000  tons  of  shipping  lost,  which,  at  10^.  per  ton,  would  be 
1^0.000^.  bterliug  tiuring  the  last  four  years.  Cokmel  Ches- 
noy  tlieji  invited  the  attentioix  of  the  section  to  the  tubtdar  life- 
ljoat|  invented  by  Mr  UfiLnrilson,  of  Aber  Hi^^n mi  M^'vi-iiieth, 
irtiic^  he  said,  had  a  •.^essf  ully  eucu  *  i  in 

almost  every  form.     1  is  formed  of  tv,  uued 

Lron«  40  feetin  length  by  ijj  in  diameteri  tapering  at  i^th  endji  and 


mdetbg^adi  other.  An  iron  frame-work,  securely  riveted,  unit^* 
the  whole  into  one  mass,  the  tubes  having  longitudinal  bars  oi 
iron  and  hoops  within,  and  iron  keels  running  from  eiid  to  end. 
They  are  divided  into  water-tight  compaitmenta,  ot^^nipied  by  air- 
proof  bags;  a  cork  fender  surrounds  tlie  wiiole  of  the  tobric  The 
rowers  and  passengers  are  placed  on  a  platform  above  the  frame* 
work,  which  is  surrounded  by  a  light  gimwale,  the  height  of  the 
rowlocks.  A  rope  pa^ises  along  under  the  kelson  for  the  purpuse 
of  towing.  Sliding  keels  are  proposed  to  be  addud  tu  render  her 
moi'e  wsaiherly.  She  eanies  two  lugsaUs,  topsails,  and  jib;  steers, 
rows^  and  aails*  well  Hithei-to,  it  was  stated,  it  liad  been  found 
impossible  to  capsize  this  tubular  life-boat 


THE   BOILERS   OF   THg   ARCTIC, 

Mr.  ProBser  read  a  paper  on  surcharge-d  steam,  in  whidi 
he  commented  jKiLi'ticularly  on  the  construction  of  the  Ix^ilers  of 
the  Arctic  J  which  had  just  left  Liverpool  on  it^  last  voyage.  The 
nmiu  ubjoct  of  the  paper  was  to  show  tliat  the  great  =»ouree  of 
ditHculty  and  danger  in  the  use  of  steam  is  to  be  found  in  its 
high  temperature  mther  than  in  it«  high-pressure,  and  that, 
coDsequeutiy,  all  other  things  being  equal,  that  medium 
which  requires  the  hi^hejst  temperature  to  produce  a  ^ven 
pressure  is  the  most  diiticult  and  dangerous.  In  the  builers 
of  the  Arctic  the  pbm  was  adopted  of  giving  additional  heat 
to  the  steam  after  it  was  generated,  and  tlmt  plsn  Mr  Prosser 
contended  is  defective  in  principle  and  causes  a  greater  consump- 
tion of  fuel.  To  accomplish  the  heating  of  the  steam  a  portion 
of  it  was  passed  thrt>ugn  wrought-iron  pipes,  which  were  placed 
within  the  furnace  of  the  buileni,  luid  aft+ir  being  heated  by  coming 
into  C4jntfACt  with  it  the  steam  wikj  reunited  with  the  other  por- 
tion which  hiul  not  been  so  hetited,  and  then  passed  into  the 
steam-ebest  and  cylinder.  The  tubes  of  wi-ought  iron,  3  inches 
in  diiimeter  externally,  were  phw?ed  honzontally  fore  and  ait  in 
each  furnace,  one  on  each  side;  the  lower  ones  communicating 
with  the  upper  ones  bv  other  tubes  placed  vertioidly  of  the  same 
diameter,  and  united  oy  malleable  cast-iron  elbows.  The  prin- 
ciple of  using  heated  steam  is  no  novelty,  as  it  had  been  put  in 
practice  by  vVatt,  and  abandoned  aa  useless.  Kumerous  other 
persons  had  since  revived  the  plan  as  new,  and  had  eodeavourevl 
by  &lkcious  experiment*  to  prove  its  advantages;  but  Mr.  Prosser 
contended  there  is  loss,  and  no  gain  whatever,  in  heating  tlie 
steam.  He  alluded  pai-ticuladv  to  the  e.XLperiments  and  calcu- 
lations which  hatl  lea  to  the  detennination  of  introducing  the 
**  mixture"  of  steam  and  heated  steam  into  the  system  of  the 
Arctic.  The  experiments  and  wdculationa  referred  Ui  are  detailed 
in  the  'Journal  of  the  Franklin  Institute-  for  the  current  year. 
They  were  compiled  by  Mr.  Isherwood,  from  the  notes  of  Mr. 
^Liitin.  The  experiments  were  iutendetl  to  prove  the  advantages 
of  **  surcharged  over  "  normal  steam,"  and  of  the  "  mixtui^e  " 
over  both  when  applied  to  steam-engines,  whether  cr>ndeuj^ing  or 
not.  A  verj'  little  itjflection,  however,  would  show  that,  if  any- 
thing at  all  is  proved,  it  is  the  exact  coutrai-y  to  the  iiiferences 
drawn  therefrom,  High^pressure  steam  had  been  limited  in  its 
application  b  * jf  danger,  but  a  far  greater  one  is  invc^ved 

in  ita  high  ire,  and  m  these  very  experiments   it  is 

recorded  tliat  iul'  k  it  covering  of  the  steam -pipe  was  burned, 
Tlie  Ari^tic  hail  Ijeeu  fitted  up  with  sixteen  double  furnaces  Lu 
four  boilers.  Each  double  furnace  worked  into  one  tu^  ■■  >'- t '>Mer, 
iuid  had  an  aggregjite  recipient  heating  surface  of  al  -  i*et 

through  which  to  transmit  about  liHX)  degrees  ol  ihe 

water  m  the  boQer,  and  thus  convert  it  inttj  stefou,  luj 

heaters  in  each  double  furnace  expensed  about  50  feef  t-ct 

action  of  the  fire,  and  he  hiy^  assumed  the  atlditional  ur* 

lace  at  5  per  cent,  of  the  whole  which  the  boilers  pi>  lad. 

The  average  prensure  use<i  was  about  16  lb.  alx»ve  the  atuit>t>plien^ 
The  density  of  the  steam  would,  theiefure,  be  about  1- 856th  aa 
con]  pared  with  water,  and  this  addition  nii^bt  increase  the  den- 
sity, if  ap^jlied  in  the  ordinary  way,  by  auout  6  per  oent,  the 
oorreffpondmg  increase  of  elasticity  to  which  is  £  lb.,  or,  in  other 
words,  we  may  calculate  upon  a  gain  of  about  7  per  oenU  by  a 
consumption  of  fuel  equ^  to  5  per  cent.  ouJy,  or  four  tons  per 
<jay,  talking  the  ordinaa-y  present  consumption  at  80  tons  per  %-i 
hours.  It  is  not^  however,  proposed  to  apply  the  heat  thus,  but 
to  the  heating  of  the  steam.  Now,  as  steam  1ms  but  about  %  the 
specific  beat  of  water,  it  follows  that  the  same  amount  of  heat 
cannot  be  extracted  by  the  steam,  or  by  water,  from  the  additional 
aurfiipe  in  the  same  space  of  time.  Even  in  tlie  impossible  sup- 
positiou  of  the  density  of  the  steam  being  the  s&mc  as  wateiv  tho 
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rftt*  of  ftbHorption  can  be  but  J,  or  equml  to  the  sped^c  heat  of 
the  0leiLm^  ha  compftred  with  water,  and  requiring,  therefore,  the 
combustion  of  1  ton  instead  of  4  ton 3  of  cual  per  d&y,  that  being 
nil  that  the  ateam  will  take  up.  But  the  denaity  of  the  steam, 
if  taken  only  At  1'8U0  that  (>f  water,  ami  half  of  the  whole  wliich 
is  generateil  is  made  to  pass  through  tlie  ateam  heaters,  it  follows 
thiit  the  VBltxaty  must  be  4<K}  timea  greater  than  would  be  necea- 
BAry  in  the  case  of  water  being  subatituted  for  the  ateJini  to  be 
heated.  >Ir.  Pro«aer  sidd  he  had  endwivoured  to  ahow,  lii-st,  that 
thet«e  e:tperiiu0ntA  are  of  no  value  whatever,  because  thej  meet 
no  poasihlecaiie;  and,  seoondiy,  that  the  addition  of  5  per  cent, 
of  j?ecipient  hoAting  aervioe  to  a  boojer  will  be  far  more  emcaciouB 
when  apulied  in  the  ordinajy  way  to  the  evaporation  of  the 
wHt«r  ana  conaequBnt  increased  tension  of  the  steam,  tliaii  Ui  tlie 
hMling  thereof.  The  whole  operation  in  eitlxer  case  ia  merely 
iniyalMiniAi,  althcrugh  many  have  a.ttacheii  to  it  a  mytiier^iotni 
action,  a  sort  of  mechanical  catalyaia,  very  difhcult  indiE>ed  to  un* 
deratand,  and  stiU  more  so  to  explain  m  any  rational  mtmner. 
The  great  advantage  of  usinf?  wat^r  m  the  medium  conaiats  in  ita 
great  denaity  aa  compared  w^th  ita  vapour;  and  this  also,  together 
with  th<i  enormotia  amount  of  latent  heat  La  its  vapour,  is  a  great 
Bouroe  of  safety^  as  it  avoids  the  danger  attendant  upon  a  sudden 
inor^age  of  heati  by  absorbing  it  without  the  pnxlm'tion  of  that 
§ttrfiil  state  of  attenuation  of  the  metal  wliich  the  repeated 
O-flrtieating  of  it  must  inevitably  produce,  to  say  nothing  of  tlie 
difttinished  streogth  by  a  alight  inereaae  over  the  uauul  tempeiA- 
I  lore  employed  in  the  steam  heaters*  Steam  i»  instantly  coo- 
idenaad  by  <^ming  in  contact  with  anything  colder  than  it^elf^ 
I  and  hence  anaes  enormoua  loss  and  waste,  the  avoidance  of  which 
appears  to  have  le<l  many  to  the  belief  tlmt  using  heated  steam 
is  th^  proper  remedy  for  this  great  defect  A  remedy  it  certainly 
ia>  ani]  oue  ciitiple  eaoagh^  but  beset  with  ditfictdties  and  dcuagtJTa 
which  few  kts  srWAre  of,  and  hr  exoeeding  any  other  kn^wxt 
mefthod  of  iwing  st^am,  hofwever  high^-preasure  it  may  be.  In 
eooehasioii^  Mr.  Prcmaer  suggested  the  use  of  high^pi^snure  Bteam^ 
work'  '  > .  and  condensed  without  a  vacuum,  ibr  ooean 

SitsAiit  :^ure  steam^  he   said)   is  always  dry  when 

wwktM  ♦  .  under  ordiniiry  circumstances;  and  when,  in 

a4<l}ti/in  V  I"  working  cylinder  has  a  staam  jacket,  it  is 

more  , than  i.  -.►.... .c  that  far  gi-eat^r  economy  will  be  attained, 
wttjH^t  iner^a^  of  danger,  than  by  any  syetein  of  **  sorcharged 
steam''  it  i^  | ►.,■*-. i I .jp  to  devise. 

RAlUWAlf   BREAKS. 

Mr.  Edward    M'Dermott  reati    a    paper    on    an    improved 

Imaihod   of  appl3'ing  brertks  to  milway  (xini^ges.      The  inven- 

ttioa  oompnse«j  an  appar«itu^  for  applying  any  of  the   existing 

rbreaka  V^  ^^n^^h  <arriat(t!  of  a  train,  and  to  tht^  moaxia  of  connect- 

llngor  di^^  the  snme.    The  source  of  power  ia  the  inser- 

|tion)  b6lo\^  r  line,  in  the  boilerp  of  an  iron  tul>e  {say  of 

loi>e  inch  diriMieterji  and  closed  at  the  cod  most  dijitant  from  the 

flKiileiv     The  tube  bei."omes  tilled  with  water,  and  liaa  ejt/ictly  the 

Mijio^rw^ure  on  evei^  inch  («ay  1 00  lb.)  of  itsanrface  as  the  water 

in  wie  boiler  itself     By  the  insertion  of  a  cock  in  the  boiler  the 

prcssuru  of  the  steam  might  be  cut  otf  at  pleasure.     Tlie  iron 

tubt'^  or  pifMj,  is  nmde  tfj  enter  at  one  aide  of  a  cylinder  and  out 

at  th-       ■  I!  (king  the  cylinder  apart  of  the  tube.    Into  this 

cyHn  ii  mt^y  b«  of   4|   hiohes  diatneter  and   3  inches 

atrokf    iM   uv^-d  a  aolid  piston  or  plug.     The  tube  enters  below 

the  piston  into  the  cylinder.     The  pressure  from  the  boilt^r  is 

t,...,,.i    ,.».   ..t  ;   r-.p-..   ..r  ^..v  1-10  IV.    ^  , --— r  -  ..ifire  inch  in  the 

«  .  less  the  piston 

f  -.,-.,...  n't,  tn  5ii''t  nnnn 

i  ^'  is  driven  up\\ 

J  0,  and,  being  1                                       ,  ^ 

*  bey  are  at  once   brouglit   into  contact 

V  I  h  whef^l,  and  kept  there  as  long  as  the 

I  I  cvniinunication  with  the  boiler. 


,;  or  ■       VA»lATlt>N8  OF  TH*  COMPASfl   IN    IRON  SlltPS, 

.'FH^  tuV/i^'rf  of  thft  vjiriatioiis  of  the  compaAs  caused  by  the 
mm'^  I  iron  ships  excited  great  intt;resi  at  the  meetings 

and  ^  L  to  lutich  animateil  discussion.     Th*^  holvhuiwi  ^ita 

\n  1^^/^  iopwitrd  by  the  Kev.  Dr.  Sccu^esby  in  the  ^  i 

in  the  Physical  Section,  and  he  ex  plained  the  prinr:.  1   u 

he  has  for  some  time  contended.  He  obnerve^l  that  iiiiice  the 
first  promul tuition  of  theae  views  at  the  British  Aasociution  in 
Oxford  in  1S47|  he  had  to  contend  with  either  the  denial  or  non- 


reception  of  them  from,  the  pdndpal  body  of   scientific  men 
engaged  in  the  consideration  ot  compass  ailjustment  and  compiLBi>^. 
action  in  iron  ship;  but  they  were  now  admitted  U>  be  correct  h/^ 
thoae  who  had  the  best  pi'&ctical  means  of  forming  a  judgment  1 
on  the  matter*    These  principles  might  be  thus  eniunerated^ 
1.  That  the  magnetism  of  iron  ships  in  it       t  :  ^'  jpaa^gyj 

may  be  represented  by  a  vertical  and  a  limg-^ 

netic  bar  «winij:iug  round  a  compass.     -*:,  in.n.  ^-h.xuk^  lu  t£ei| 
ma^Htie  distribution  and  compass  action  in  iron  ships  do 
place.     3.  That  tlie  ebanges  take  place  in  a  ship's  magnetism  hy^ 
clutnge  of  magnetic  latitude.    4  That  there  are  intjuencee  in  ^  \ 
ship,  derivetl  from  the  \Tirietiea  of  form  and  position  (i-eUtivel;^ 
to  the  compass)  of  particuliir  imtsaes  of  iron^  which  may  act  MkI 
natural  correctives.     5.  That  the  plan  of  correcting  the  deviatio" 
on  iron  shipe  by  fixed  magnets  (unless  in  certain  p^ces  or  Umil' 
voyages)  is  unsafe,  and  in  going  to  southern  regions  aggrmv 
the  error,     (j.  That  the  twisting  of  tlie  iron  materials  will  ten 
especially  in  ships  recently  launched,  to  alter  the  magnetic  act 
on  the  compass.     7.  That  it  requires  time  to  effect  tlie  changi^  u  ^ 
a  ship's  magnetic  distribution^  which  ultimately  may,  in  regiontii 
v^ry  distant  &om  the  place  of  kiiiding,  be  effected.    The  whol«|l 
of  the  results  plainly  go,  he  believetl,  to  the  eatablishnient  of  i^f  1 
proposition,  of  the  accuracy  of  which  he  has  long  endeavourtHi 
convince  those  interested  in  the  navigation  of  iron  8hif>fl|  that 
the  magnetism  of  such  ships  is,  in  aU  its  qualities,  chaiigeaUU;, 
the  moat  enduring,  or  apparently  fixed,  being  <T(f  a  desonptio^ 
changeable  under  severe  straining  andjnechanical  violence,  whM 
he  has  denominated  retentive  m^piettam.    No  large  changes niajf] 
be  expected  under  the  following  ciroamstaooes:  1«  In  irc»n  ahipiM 
long  in  use,  and  ordinarily  pursuing  the  some  voyage,  becau^l 
extreme  distribution  gets  shaken  down,  as  it  were,  in  a  medinmi' 
or  average  atate.     2.  Great  changes  do  not  take  place  in  the 
retentive  magnetism  (by  far  the  greatest  portion)  in  latitudes  not 
farther  south  than  the  Mediterranefin,  because,  3,  in  ahips  trading  . 
in  the  channels,  or  east  and  west  to  Ameri»3ft,  the  liability  io  n 
or  unexpected   changes  greatly  diminiiihefi.     In  such  cases, 
intelligent  captain,  obaen'ing  the  changes,  alteration,  and  aUerw^f 
ances,  may  generally  run  with  great  confidence. 

Dr.  Scoreaby  concluded  by  making  several  suggesttoni  for  1 
ret-tiTig  the  errors  causeil  by  the  deviations  of  the  oompassi  H^ 
recom  mended  that  a  standard  aziniuth  compass  be  placed  nn  «t| 
high  |>e<la«?tAl,  where  (on  tlie  Admiralty  plan)  a  posi^o!!i  o(  small # I 
deviation  may  be  found.  A  com  pass  at  mast-head  he  be  lie  veil*] 
be«t  of  all  for  reference,  by  which  the  great  body  of  error  will  b#^  J 
demonstnibed.  The  wheel-compasft  required  for  ships  en 
in  the  home  tnnle,  or  travershig  mainly  parallels  of  Utitude  1 
south wanl  ot*  the  Mediterranean,  if  adjusted  with  magnets  and^l 
pieces  of  iron,  might  not  be  then  unsjife,  where  reference  ma/ij 
always  Im  ha<l  to  the  standaixl  for  verification.  Care  should  4  ' 
be  taken  in  the  selection  of  compasses,  so  as  to  have  ample  < 
tive  force.  Hia  improwmente  h>id  trebled  the  dineotffve  lbroi^*I| 
weight  for  weight,  of  the  ottmpaases  used  in  the  navy  up  to  Ittti^Fi 
orlHR*.  1 1 

Mr.  Fairbftim  said  he  hjid  strong  reasons  for  being ^  the  adm^j 
eate  of  iron  ships,  and  he  thought  they  were  the  stn^ngest  and 
the  lK»at;  but  there  vrns  no  doubt  that  they  influenced  the  eon* 
pa.s8,  and  it  was  most  desirable  that  means  chould  be  found  of 
correcting  tlie  deviations  with  accuracy  and  certainty.  He  had  • 
had  some  experience  of  this  effect  himself,  in  cqie  of  the  first  tri|i* 
made  in  an  iron  ship,  having,  in  1830,  sail^  in  a  small  bo4t 
from  LiverTJool,  her  plates  l>eing  only  about  the  thickne^  of  a 
shilling.  Tbev  started  in  a  fog  from  the  Flojiting  Lightship  ?ar 
Douglaa,  in  the  Me  of  Mim;  but  instead  of.  finding:  the  Isle  ^f 
Man,  they  found  themselves  on  the  eoa.st  of  Cumberland,  owii^ 
to  the  change  in  the  compass  by  the  boat's  attiuction* 

Mr.  O ran tham  denied  that  there  is  any  «K*rt»  danji^w^^ompaOT 
deviati^in  in  iron  ahipa  than  in  wcM^den  one«;  and  he  eont^nded^ 
tlj   '    '        rt^cks  of  the  Tatfieur  auil  the  Birl'    '      '      V    '    '     ' 
1'  ited  to  vai'iatioDS  of  the  com^*ass*, 

olii'  I  ■  .^n-vH,  to  which  all  ships  are  liable, 

Mr.  Towsoii  cont^iDded  that  there  is  a  variation  of  the  compaa^l 
in  iron  ships.      He  was  ci»nvincti<l,  howew^  fi'^'<^  ^^'"^  .^i.Vr.w  t.,t    - 
pnigrcay,  and  tliai  the  existence  of  their  1 
r^t  upon  Uuit  progress;  but  they  could     ... 
proper  Kisis  by  guarding  against  dangers^  a  . 
ships  beiJig  bi^ugJit  into  iliareptite  by  these  m» 
place  them  u{:>on  that  foundation  winch  would  oause  them 
prt^p-eas  in  Great  Britttin. 

Seveial  Qther  gentlemen  ^ke  on  tha  subject,  and  U  wa^  stated 
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hft  Admiralty  had  paid  great  ^H.-Fit^.^r.  t.^  +Ke  subject,  and 
llie  mode  of  adjustment  thejhttd  n-'l  ompiiasea  they 

uttpil  w^ry  well  calculated  to  overcon  )'- 

ling  of  Dr,  Scoresby'a  papeis  created  a  grant  sensation 
or  vt*rpool  Exchange,  Mid  Be  was  Aflertmtfa  pwjaested  to 

eliver  a  lecture  on  the  Bubject  in  the  Cotton  Bnle-Booms.    The 
^^1  of  inaurance  on  ii-on  ships  were  iiui*ed  in  conaet^uence. 

f  *  Mr.  Cl*7  deacribed  the  large  fly-wheel  at  the  Mersey  Fom, 
"Kich  wiia  stated  to  >>'  *^'^^  ir. ,,...+  ;„  ^v,^  world.  In  rolling  boiler 
kt^  there  i*  a  r-  M?od  at  which  the  roUer 

b<mM  tntvel — 'in  otlt. .  v  .  .  ,  ...  -;...uber  of  revolutiona  mjide> 
^ '  the  roller  art  very  few  when  compared  with  the  rolleps  of 
liaiher  descriptions  of  iron;  and  it  was  therefore  necessary  in  a 
mill  where  direct  action  was  required,  that  a  fly-wheei  should  be 
constmct^^l  of  s^iificient  siise  and  weight  to  have,  with  a  smail 
xMrmber  of  revolutions,  snlKcient  momentum  to  overcome  the 
ordinarj^  sht>cks  of  rolling  large  plates  of  iron.  This  conld  only 
l:t^  doAe  by  incr^ftnng  the  diameter  of  the  wheel  to  snch  an  extent 
that  the  rim  shotild  have  the  requisite  momentam.  With  this 
view  A  wheel  has  beeo  made  of  35  feet  diameter,  and  weighing 
ab«M]t  fV>  tons,  about  ^4  tons  of  which  is  disposed  in  the  rim, 
which  k  intended  to  run  with  a  velocity  of  about  4600  feet  per 
minute^  in  matdng  about  38  revolutions.  Great  care  was  iieoe»- 
aai^,  in  a  wheel  of  such  magnitude,  that  the  various  parts  should 
b0ii^  and  securely  fantened  together^  and  after  nnishin;^  the 
dtiwtng  of  the  wheel  it  was  submitted  to  the  authority  of  Mr. 
Fhirbairn,  who  pronounced  it  as  perfectly  safe  at  a  velocity  of 
14|Q00  feet  per  minute — ^number  of  revolutions,  120. 

THU    FRJCVENTION    OF   BMOKK, 

f  iMr^  Fairbeim  read  a  paper  on  the  oooarimption  of  fuel  and  the 
iion  of  snwke,  in  reference  more  particiilarly  to  the  con- 
00.  of  boiier-fdmaces.      He  Kfud  that   the   prevention   of 
ttoke  WH«  practicable  in  several  ways,       '    '         '     '       '*'        T 
n^ing  proper  care  in  the  fiuiiaoeij  at  ] 

I  special  t>-  '-  -  n  l)eiDg  made  to  iioo*.iiJi'.io,.  ii.,.v  ,ji-,,.;i.     lie 
'  U>  >^h  engine«  as  ejtampies  of  the  petfeivt  con- 

aptdon  oi  ,  ;  *  ,jl  ordinary  furnacesj,  whit^U  in  etfectetl  by  the 
c$xe  uaeil  in  feeding  them,  bo  tm  not  to  waste  any  fueL  If 
sufficient  inducements  existed,  ad  in  Cornwall,  where  the 
eogiaetrt  are  stimuliited  by  rewards  to  make  each  pound  of  coal 
do  it»  utmait  duty,  there  wonld  be  no  neco**ity  for  any  farther 
06ntrivHncea  to  be  adopted;  but  in  the  abesence  of  sucli  stimulus, 
it  iia  de^iriible  to  oouAtruct  the  furnaces  in  such  a  manner  as  to 
lime  their  smoke  with  ordinary  mam^^ement.  The  great 
,  he  said*  is  to  have  sufhcieut  capacity  in  the  boiler;  and  if 
pe  Biade  of  double  their  iiHual  capacity,  the  conimmption 
IflQoke  might  be  readily  etfected^  Mr.  Fiurbaim  de^^cribed  a 
boiler-fumaoe  which  he  c!uu.sider*Hl  Ui  be  wl4  I -adapted  for  the 
purpoae.    It  consisted^  in  &^t  of  two  furnaces  combine^t  into  one. 
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^  a.ccompanying  Kkftili  ih  a  ul.m  of  the  furnace  as  shown  by 

Hr,  Fairbaim.    Th'  ire  representeti  by  the  letters 

©,fl;  6,^,  are  the  bn  ^  irnaces;  c,  e,  are  large  tubes, 

which  conduct  the  products  of  cuinbustiun  into  a  mixing-chamber 
d^  where  the  gases  are  mixed^  and  they  then  pass  through  the 
tubes  e,  c,  p<?rfec'tly  transparent  The  ftiniace-bai-s  sliould  be 
kept  clean  for  the  admission  of  air,  and  fresh  air  should  also  be 
admitted  at  the  bridges  to  bum  the  inflammable  gases  when  in  a 
heated  state,  on  the  principle  of  ^fr.  Williams's  furnace. 

Dr.  Amott  explained  the  principle  on  which  the  combustion  of 
fuel  is  effected  in  his  stoves.  They  are  founded  on  the  j»lan 
inamted  by  Dr.  Franklin^  of  inverting  a  tire-grate  after  the 
igwWi  l^e^ii  lighted,  and  thus  having  the  ooala  at  tlie  bottom 


and  the  fire  at  the  top.  The  smoke  of  bituminous  coal  may  be 
regarded  as  evaporated  pitch,  and  by  giibmittinjt  it  to  the  action 
of  heat  in  a^^*i>»>tliriT  through  tht^  hot  coals  at  the  top,  it  is  com- 
pletely eons  1  •  on  verted  int-o  C44rlwniic  ac^id  gas  and  water. 
It  is  estimate  ^  ma  common  lim  with  a  large  open  firepla**, 
five-sixths  of  the  heat  passes  up  the  chimney.  By  oijnfcraoting 
the  throat  of  the  chimney,  the  dmught  becomes  au  strong  as  to 
permit  of  making  an  opening  intti  the  chimney  from  the  upoer 
part  of  a  room  without  the  rink  of  its  smoking,  and  by  tJiii! 
arrangement  a  more  perfect  ventilation  is  obtained  than  by  «»y 
other  means.  ! 

Mr.  Dirckj  explained  Mr.  Williams's  method  of  oonsumin^ 
smoke  by  the  admission  of  jets  of  frefth  air  at  the  bridge  of  the 
furnace/  In  the  diacussion  that  ensue^^.  ^f-  ^  ikes'a  plan  of 
moveable  bars  was  spoken  of  n»  the  most  *  th*^  jiurpose 

of  consuming  fuel,  though  dtfhcalt  to  be  iiiUvn*^ivt-^  in  fiuma«e« 
already  isrected. 

THB  SOPPORWKfl   POWBa  OF  PIUCS. 

Professor  Stei^elly  nuide  a  commiinication  on  the  limit  oi 
weight  which  may  wifely  be  laid  on  a  pile  driven  into  the  ground. 
Hesi&id  that  the'^ree  which  resLsts  the  penetration  of  a  pile 
may,  under  very  peculiar  carcumstances,  diuiiniah  as  the  pale  is 
driven  downwards;  but  for  the  moet  part  it  increases,  tdid 
generally  towards  the  last  strokes  it  receives  from  the  ram  the 
morease  is  very  conaideiiible.  He  pointed  out  the  following 
simple  test;  viz.,  after  the  pile  hcid  been  driven  as  d*iap  as 
inteJided,  letting  the  ram  de^nd  on  it  from  a  leas  height  thuu. 
the  previous  stroke,  and  carefully  comparing  the  two  diataueaa  it 
haj*  been  thus  driven.  If  the  resistauce  increase^  then  the  actual 
load  the  pile  can  bear  will  not  be  losii  than  what  it  would  be  if 
the  resistance  were  strictly  uniform  which  the  pile  experienced  as  it 
penetrated.  This  last  force  admits  of  a  "Vfi^  simple  caleuhktioy; 
from  which,  therefore,  a  most  certain  limit  to  the  load  or  dead 
wvight  that  can  be  laid  on  the  pile  without  its  sinkin;7  Luther 
may  be  obtai  ued.  He  then  pointud  out  the  two  dynamic  prin- 
ciples on  mhioh  the  calculation  was  founded: — I.  When  a  moving 
ntaas  W,  strikes  another  W  at  rest,  with  the  velocity  n^  then  the 

velocityi  after  impact,   v'  =;  v  w-;iaj*~      ^  When  a  bodj 

moving  with  the  velocity  f>',  is  stopi>cd  by  a  uniformly  acting 
resistance,  that  resistance  can  be  compared  with  the  weight  that 
gives  the  velocity  (sfiy  to  the  ram),  by  the  principle  thtit  the  force 
or  rpf^istnnce  is  proportional  to  the  aouare  of  the  velocity  gaitW 
or  ],  diviiled  by  the  space  through  which  the  foroe  acts 

U^  kt»  it  ftway.     The  fullowing  practical  rule  is,  then, 

a  simple  ni<,''  '  '  '  '  '^n  fhim  these  two  principles.  Let  W 
denote  the  y^  im  in  t^ns;  W  the  weight  of  the  pil** 

in  tons  and  aeruiLLis;  //  liic  height  in  fbet  and  decimals  from 
which  the  ram  in  let  fall  on  the  final  stroke;  d  the  depth  in 
decimals  of  a  foot  which  the  Iftat  strole  causes  the  pile  fo 
penetrate.  L,  the  limit  of  load  (in  tons)  that  may  with  safety  lUr 
laid  on  the  pile,  will  then  be:  ■  ' 

^^^'  (w  +  w'/  '  inr 

in  which  W»  W,  k  and  <  can  oU  be  had  by  actual  weighing  awl 
m«af8ttreiiient. 


RAILWAY    ST0NAL8  FROM  CHINA* 

Captain  J*  Norton  described  some  methods   of  establishing 
communication  between  the  guard  of  a  railway  train   and  the 
engine-ilriver,  one  of  which  he  exhibited  that  had  been  brc^ught , 
from  ChimK  and  msed  there  as  a  signal  for  different  purpoaea,    I^ 
comiiaUid  of  a  metal  whiatle  lixed  to  a  aiiort  stick,  whjch  whei^ 
thrown  througli  the  air  made  a  shrill  sound.     The  faster  it  ii^  ^ 
propelled,  the  louder  the  noise;  and  Captain  Norton   said   the 
mot*t  effective  way  of  uain^  it  for  a  railway  signal  is  to  push  the 
stick  into  the  barrel  of  a  pistol  chiJged  with  gtmpowder,  and  to 
fire  it  over  th«  ei^me4rivesr'f  head.     In  this  manner  he  had  on 
several  ooca^oas  tried  its  eifficacy,  for  when  the  tmin  was  goiii|^  ; 
at  full  speed  he  lukd  sent  tha  nuiiiile  whistling  through  the  fur^  . 
and  obtaineii  an  immediate  respoilse  from  the  ateain  whittle  • 
indicating  that  the  enginenlriver  nad  heard  it. 
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6TMENOTHEKING    CAOT-IROK  BT   UmJTVSQ. 

Mr*  Oldham  coromiinicated  the  results  of  some  experimentfl  on 
the  transverse  atrain  on  cast-iron,  in  contirmation  of  Mr.  Fair- 
bftlrn'a  experiments  on  the  additional  strength  gained  by  re-heat- 
ing, as  rejKjrted  at  the  last  meeting  of  the  Aaaociation,  In  theae 
experimenta,  which  were  made  on  bars  2  feet  long,  the  maximnm 
degree  of  strength  was  attained  at  the  uineteenth  melting. 

BORm^  ROCKS  HORIZOXTJWLLY  FOR  BLABTtNG, 

Mr.  J.  Nasmyth  described  a  method  of  boring  holes  in  rocks 
for  tunnelling  pnrpoBea.  In  the  ordinary  method  of  boring  hole^ 
for  blajsting,  by  striking  at  the  end  of  the  bar  with  lieavy 
hammera  a  great  portion  of  the  effect  is  lost  by  what  is  commonly 
tenued  the  '*  iiit^rtia  "  of  the  bar.  To  overcome  thia  defect,  Mr. 
Ktu^myth  proposes  to  convert  the  l)ar  intfi  a  piston-rod,  to  work 
ill  an  air-bght  cylinder  through  a  stuffing-box.  By  thia  means, 
when  th«  piston  is  drawn  to  the  end  of  the  cylinder,  the  pressure 
of  the  atmosphere  will  force  it  Ixick  again  with  accunmlating 
velocity,  and  the  blow  struck  will  have  much  greater  effect. 
Mechanical  contrivances  might  l>e  introduced  for  changing  the 
fthape  and  the  directions  of  the  penetrating  point  The  bar  could 
be  drawn  to  the  end  of  the  cylinder  by  any  convenient  applica- 
\  Hon  of  meohAnical  power. 


>J- 


The  annexed  woodcut  r*  [)res?"nts  the  form  of  the  b 
vatim,  as  sketched  by  Mi*.  Na^ni^'th. 

It  wag  suggested  in  the  discussion  that  ensued,  that  a  similar 
effect  miffht  be  more  readily  produced  by  the  employment  of 
vulcaniaeS  india-rubber  springs.  Mr,  Naamyth  observed,  that 
any  elaetic  medium  would  answer  the  purpose,  but  air  suggested 
iteelf  ae  affording  greater  extent  of  spring. 


FONDES'  EOTARY  DREDGER* 

This  machine  consists  of  a  hull  of  suitable  size  t^-i  carry  the 
machinery.  In  the  middle  of  the  boat  athwart^ihips,  and  neiir 
the  bow  runniog  foi^  and  aft,  tliere  is  a  well-hole  about  ^  feet 
wide  and  i56  feet  long.  In  this  holt*  works  a  wh«el  carrying 
'•upOfi  its  periphery  the  buckeU  or  scoops,  madt^  lu  the  usual 
QQBB  with  a  hiugeil  bottt»m  secuj*ed  with  a  latch.  The  wheel 
I  iBma  hubs  and  two  sets  of  arms,  stiffened  with  diagnuid  braces 
to  prevent  lateral  motion;  ujion  eiwh  side  of  the  wheel  is  a 
eegment  apoi^wheel  into  wiiich  is  geared  the  pinions  diiven  by 
the  engines. 

The  journals  of  the  scoop-wheel-shaft  work  in  boxes  that  can 
bo  raised  or  lowered,  by  a  chain  and  windlass,  to  suit  the  deptli 
of  the  bottom  to  be  ojierated  upoo.  In  a  &ame  at  the  bow  of 
the  boat  there  are  two  hinged  aohutes,  one  of  which,  when  the 
uiachine  is  in  operation,  is  kept  at  one  inclination;  the  other, 
situated  above  and  leading  into  the  first,  to  which  it  is  liinged,  ia 
nyaed  by  each  bucket  as  it  passes  upward;  as  the  wheel  revolves, 
the  bucket  posses  beyond  the  reach  of  the  schute  where  the  end 
next  the  wheel  fells  oeueath  the  bucket,  striking  a  trigger  that 
open  its  bottom,  lea%nn£  the  contents  free  to  fall  into  the 
flchtites,  and  be  oonveyed  by  them  into  the  transporting  scx>W8 
alongside^ 

The  machine,  for  some  kinds  of  work,  must  supersede  all 
others  where  a  long  stretch  can  be  ha<J,  such  as  a  bar  of  a  river, 
the  botttim  of  a  canal,  &c.,  the  pei-fonufuice  must  be  admirable. 
No  time  is  lost,  except  that  sj^^nt  in  replatung  the  loa^ied  siOOWB 
with  empty  ones,  and  that,  by  practice,  may  be  i^^duced  to  almost 
nothing.  As  the  material  is  cut  away,  the  boat  is  drawn 
forward  by  a  rope  anchored  ahead,  and  pasfdng  round  a  barrel  on 
the  wheel  shaft;  the  rate  of  progress  for  eacn  kind  of  cutting 
being  regulate*]  by  the  proper  sized  windlajss  barrel-wheel^  can  be 
quickly  taken  off  and  repLtoed  by  another. 

•  It  is  said  that  a  machine  of  the  third  cLiaa,  having  a  whee]^4 
feet  in  diameter  with  four  buckets,  lias  dug  1200  cubic  yards  of 
gravel  bottom  in  a  day. 

*  Trom  th0  '  Jounutl  of  Uw  Fnaklia  laititnte/ 


COMPXJTEI>  TABLE   OF  DRAUGHT  OF   FLUES.* 
By  Prof.  JoHK  C  Cressoit,  C.R 

Having  occasion,  recently,  to  prepfire  a  tabulated  statement  of 
the  effective  power  of  vertical  flues  under  the  influence  of  various 
conditions  of  tem|>erature,  I  have  thought  it  might  be  mad^ 
useful  to  othei-9  by  publicatdon  in  the  Journal,  and  therefore  olTer 
it  as  a  sm^dl  contribution  to  the  much-neglected  arts  of  warming  i 
and  ventilation,  j 

The  numbers  at  the  head  of  each  column  represent  the  tem- 
perature, in  degrees  of  Fahr.,  of  the  air  within  the  flue;  and  ' 
those  in  the  fiiat  column  on  the  left,  that  of  the  air  outside.  Th« 
calculations  are  made  according  to  the  following  commonly  r©<^ived 
formulae  for  the  expauaiou^  equilibrium,  and  flow  of  eeriform 
bodiea 

h  Gay  Luasac's  law  thowlng  their  increase  of  volume  to  be 
^^L^^  or'f  in  paaeiDg  from  freezing  to  boiling  points  of  wmtarJ 
with  eqiml  increments  of  volume  for  equal  additions  of  thermo- 
metrie  heat  ^         , 

±  Fluid  columns  are  in  equilibrium  when  their  heigbtt  mm 
inversely  as  their  densities,  or,  in  caae  of  homogeneous  grisra,  J 
direiL^ly  as  their  relative  expansion  by  heat;  and  this  differeooo  j 
of  height,  or  when  heights  are  equal,  their  reciprocal  del    *'* 
constitute  the  effective  head  creMiug  the  draught  of  flues, 

3.  By  Torricelli's   formula,  the   velocity  of  flow    under  the 

ascertained  head  ia  V  =  V  2  g  R,  and  the  coefficient  of  actual 

discharge  is  assumed  as  that  for  a  thin  plate,  which  well  rep 

«t^ot9  an  ordinary  damper  or  flue  register,  Q  :=  0625  A  Vi 

ths  the  theoretical  discharge. 

The  munbei's  in  the  body  of  the  table  show  the  quantity  of  jut 
in  cubic  ft*et  per  minute  that  will  be  drawn  through  a  register,  i 
or  other  similar  o|>ening  1  foot  square,  by  a  vertical  flue  of  100 
feet  effective  height  at  the  given  temperatures.     To  adapt  thes«  I 
numbei-s  to  flues  of  different  heights,  multiply  them  by  one^entkJ 
the  squai'e  rc»ot  of  the  efl'ective  height  ia  feet,  I 

It  U  to  be  under3t:>o<l  that  the  area  of  cniwiS- section  of  the  fltia] 
is  not  less  than  that  of  all  the  openings  fr.r  which  the  flow  is  oomr 
puted;  otherwise  the  computations  must  be  based  on  it<i 
mstead  of  theirs. 
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The  small  table  appended  below  gives  the  proper  flictora  to  te 
Applied  as  above,  for  flues  less  than  KXI  feet  high: — 

...    OHi 
...    0-8S8 


Bdghi  of  Hoe. 
10  IMI  ... 


Factor, 
0  31^ 
OUT 
0-64T 


Height  uf  Fill©* 
60  r 
70 
80 
9Q 


*  FrotD  Ibe  'Jmuiul  of  th«  FnoUln  ImrtUiite.' 


TRINITY  NATIONAL  SCHOOLS,   COVENTRY. 

Jamics  Mdrrat,  Esq.,  Arddtect, 

Tassfi  Schools  have  just  been  completed  in  one  of  the  improv- 
ing districts  of  Coventry,  to  meet  the  want  which  has  long  been 
felt  in  connectioD  with  the  mother  Church.  The  architect 
Mr,  Miuray,  who  has  produced  a  picturesque  buihling,  and 
suited  to  its  piu'pose.  It  consists,  as  will  be  seen,  of  two  flt>or  _ 
providing  large  boys*,  girls',  and  infants'  schoctl-rooms,  with  i»a^ 
venientclasa  and  cloak  nxtms.  The  walling  is  of  the  red  Bi(Ln(l« 
stone  of  the  locality,  brought  to  a  tooled  surface,  and  irreguljirl| 
jointed.  The  roofs  are  of  high  pitch,  and  are  open  as  much  ad 
possible  in  the  rooms.  The  design  has  been  carrie«i  out  by  ICr*^ 
Thomas  Pratt,  of  Coventry,  at  a  ooat  of  about  3000^  Conve- 
nient teachers*  residences  are  immediately  adjoining. 
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"Cajr  THE   mLAKB  KA^^GATTON  OF  IM3:^4.NB.* 

By  H.  Hj!kn»9sy,  MJtXA- 

PuBUC  attention  has  Xteen  so  much  direct  '  reATs  to 

nulwBya  as  farQislimg  the  most  im|i*>rtiint  cb  intenifil 

communicatioD,  thftt  the  mor^  stniple  meAAs  atl 
physical  structure  uf  our  eouutr}'  seem  tf>  brtvr  ! 
Radwayg  ar^   uiiilaul^teiily   siij^eHof  in  -   Uj   auy 

other  eyetem  of  iiilmitl  fonve\aiice;  hut,  _  in^,  they 

can  never  be  wnsMeral  as  furmin]?  ho  t\\  -port 

aa  wftter  carriage.     Tiui    profK»aiLif>n    j  \^ith 

i-eference  to  li'^liuiil^  where  most  of  the  prod ncU?  <'T  tri 
are  such  as  to  require  ecoiiouiy  rattier  than  extrfl-ordiiv 
ill  their  c<mi  ,  and  wh<'i  '  v^  -     •  ,^  seini  tn 

pref^nt  gj  •  ^  for  lines 

eugujt  ill  are  ea^:  *iys- 

tejnat  roVement  %^  nf 

inlaiit  ehutlittf 

.the  fuii .luir  ^'JnMii 

jrould  nut  11 

b  1  nuiiirier  t 

u,  1-^  r^f?iitt- 
exj^Kjr'niUce  liavti  Imv 
tw(ffo\d  pi»h!em  of  i; 

n^'  ^  '"'■              TV:  of  the  'n  .'^e^v.     lii  t 

J                           !»nefly   es  tural   afh: 

how  thesi- 

thev  CtUX  lye  iuvvk:  eift**:iuaiiv  uiuistru  tiy  lin'iLiu  ui  iTL-Lrtui  ^jurnuvc- 
a  1  HI  ost  8\Vrn>\i  nd ed  ri 


tf'^ins. 


Vllilp 


i]ut 


Kerry  a^ni  C\'rk;  4, 

the  eaat^  ui  WiekUr\v 

T.>o^Ti,     In  the  c^py-jd  tiiat^ict  tj 

c<-»mftfirahle   in  heiiVtit  ah<t  extent  y 


.1       r-v»ci*.i       I'l  ■■'-.  i^'.J 


M  Tu  tVom  Longh  A  mouth. 

(I  hi  light  Ijiken,   riTDJi     ,  1  Tiorth  to 

|nviieu(lihg   i/ni^luH   (\m,  Cnllin,  Uarrf^  Ajiifik,  aim 

■w^^eij  tli-TKivs  nt'Killr-ilM  iind  Oi\hrny.  '^'- 


u  ttU  line,  ijiftnigtk  tongh  l^mei  towards 


r '  ppt-r  B^xn«  l>etf^«t'  1 


s  naineiy, 


itt-rfoni 


1 

Inown  ji'r  iu  i 
from  want  of  t  J 


and 
inirtlj 


*  Ynm  lU  'Dal!;Ufl  Itobth^'Jiiiuiiid  of  bdOAtiWlSTigrM;'^ 


The  following  k  a  brief  rammuy  of  the  pE«0tDt  cooditicm  oi 
the  Shannon  from  Loiiffh  Allen  to  limnrick.  A  canal  exto&da 
from  the  north  endof  Louffh  Allen^  at  Druijialiiuibai  to  Batde 
BridtfB^  ^ith  two  locks,  each  of  10  feet  £aU.  Thenoe  ta  Otrnek* 
tefinaiinoo,  »  diatauce  cf  17  mi  lea  from  the  northetsi  extrenity 
of  Lrmgfh  Alien,  the  river  ahoala  in  sciioe  pUoet.  At  Knockvicar 
in  i,  Jock  ajid  weir  in  oonuectiDn  w^ith  tbc^  Boyle  Witter  At 
Jamwitdwn,   BiM)«kv,  and  TermcailM  '    r.^  are  tiiree  looki^ 

e;ich  no  ^t  long  by  30  feet  vide  '  chambitni,  tHu«ll 

efltectaally  olniaU?  the  influence  of  ttie  ntpnia  in  thia  portion  of 
tlie  river.     In  4X»nnection  with  the  lock  at  Jamestown  is  a  akio 
caAjd,  which  allows  of  veeeela  of  30  feet  beam.     Below  I^ne^ 
borough  the   river  expands  so  as  to  form  Lough  Boo,  lb  milea 
hku^  tiiid  3  miieii  in  averagie  bread th.    At  the  south  ead  of  thU 
I^in^h,  close  to  Athlone,  a  look  haa  been  reoently  ec»n^rudMd 
-nntb  7  feet  fail^  170  fitiet  long  betrween  its  lippdr  aikd  lower  ailfii^ 
and  4tJ  feet  in  brea^lth  witliin  tlie  <!bamber.     From  tliis  point  to 
Portuinna  the  river  is  bn>fMi,  deep,  and  slnggishk  requiring  Ojily 
one  lock  at  Meelick^  32  miles  above  Kilkloe.     ThiB  lock  haa^ 
fnll  nf  8  feet^  a.nd  its  other  dimetisiona  are  the  sanio  aa  thtiae  of 
Idoue-lock.    From  Portnmua  to  KiUaloe  the  river  aoun 
i.H  eo  as  to  form  Lough  Derg,  an  inland  soa,  23  nvilea  long 
iiiid  livim  2  in*  S>  miles  hrotui.    Not  only  tuia  tho  river  channel 
kieen  made  deeper^  and  it^  deoltvity  beea  graduated  by  lookti^  but 
:'     uavignble  channels  are  indicated  all  along  hy  M 
placed  at  intervala,  depending  on  the  proxiiai^ 
^         Wharves   and   landing-piaeea  hava  bean 
lud  all  the  bridgea  on  the  upper  diviidoii  of 
.;.-.  w>  '   '' "^  aie  so  arranged  with  awivola  aa  to 

allow  i>:  jrt  Ktenmera  aibd  olher  vessels  without 

any  ^li  ...  uuista  or  afiumds.    In  this  iray  b^mile 

oi  u  lUxivo  KiUaioa  are  ojien  tc*  steam  vesiiele  of  29^ 

1k>:  :ai<l  150  tieet  long;  while  a  smaller  dass  of  vcwth 

can  trri  --  '  ly  all  tho  remainiDg  |^»ortion  of  tJ»  river  up  to 

tho  tit>i  I  :  !  1  <smit\'  of  Lough  AUeu,  thus  opening  up  Ui^arJv 
IdO  mile^  i4^  dli'ect  steam  navigatioiL  l^rom  Kilialoe  to  I^maricic 
the  rrver  htm  a  fiill  of  B7  feetm  15  miles;,  and  ii*  Inten-uptod  Irtr 
rapiiis  and  cascades^  chieliy  at  Etoonaaa  and  Castle  Co nn«lL  A 
very  imperfetrt  dontiniiation  of  tlie  navigation  ifi  forui«3d  by  a 
ofiiud,'(«n  which  there  are  10  locks^  of  encTi  dimensiona  as  Would 
admit  only  kirges  of  the  size  generally  uaed  on  oauals.  Tho 
ad\7intage«  thna  preaentud  for  steftm  navigation  ti  '  ^'^d<UB 
and  Up^r  Siawnon  ha vebeen  avail td  of  by  the  Ci?  i>lin 

8U^an  OomiMiiy  add  by  the  proprietors  of  the  (n.Mi^j  \  *MaL 
^aiiBierc4yf  ilai-gs  alza^  for  the  o^nveyaxic^  of  good^  and  iiRMumgaB 
haira'b^'^r'  *'-^t'»*''Nflh«d  by  t lie  former  oompony,  and  run  betma 
AthkiiL  llaloe;  H'hile  the  latter  have  introducod  atean 

pftwer  '  tJ  »winjr  their  baraes  on  the  jiver^    in  thia  wajr 

5  i^n  xre  con cimiHUy  employed.    One  of  ihrne 

iwiats  ii  power^  15  foet  beam,  and  draws  6  feeimf 

'watBfv  beiiig  tbuA  w«Ii  <|nalified  to  contend  agz^nat  rough  weatliar 
on  the  lakes.  I  have  been  iiifonneil  that  the  ct»riij»aay  £$ad 
^ttttM  boats  with  {>awerfld  engineji  the  mo^  eoonomioal  for  the 
tmk'ing  work,  and  acoor*irngly  most  of  thebr  boato  are  Utile  mom 
than  floating  engine  houses. 

An  estuary  navigation  of  44  niUea  e^rtenda  on  the  Lower 
Bhannnn  fV<>m  Limerick  to  Kilnish;  and  ateamezB  with  a  ooo* 
fifiderable  dmught  of  xfid^&r  are  a/lmissabHe.  It  haa  boon  imvi- 
gtitad  ft>r  several  yeard  by  boats  ©fiuaUy  adapted  fljr  sen  or  rivar 
^fem^a,  bsli>oging  to  die  €>ity  of  Dublin  Steam  Packet  Com|^any. 
The  group  fS  Oonnanglit  lakes  already  mentioned  mi^t 
y>erhaps  with  s^une  ditticulty  l>6  converted  into  a  complete  hfte 
of  ik.Mvi  ^^ktji.ii,  *  xrt mliiMr  fiT»aj  tinlway  to  the  bay  of  KUkla;  hmi 
til  to  tlie  practioabLlity   of  forming  i^o 

di  u*d  with  the  former,  the  other  "with  tfie 

hitter  of  thi^se  arms  of  the  sea.  It  has  been  astiniAted  that  the 
soitthern  gi*f>up^  confastlng  of  Loughs  Mask,^  Comb,  and  C^urai 
would  rpquirs  only^Toileaof  canal  to  bring  Ihein  oKi- 

niimtiitn  witkt  the  fioa  and  with  each  otho*,  thus  o\  .  line 

r  navigation  at  least  40  miles  in  len^h.     Some  ]>n>gri^aia  haa 

f'n  miu)<»  in   the  works  for  oonnecting  Lon^h   Oorrib  with 

'  d  thiii  line  of  navigation  nnistLatili  bai  oonaiderAd  aa 

']y  unopened.  i  ,      • 

^tonp  of  Ooimaiight  hUcna,  whett  pniperiy  oo^- 

II  u  d  ^Kflorka,  wtmld  give  a  ruivigabla  lin«  of  1 1  milaa. 

i>f  inland  navigntaon,  which  haa  been  indioiMd 

f»^  m   t'oleraine  luong  the  Lower  Bann*  thniC^ 

L...,^j.   .V  ..^..,  the  rh^r ^bickarater,  and  the  laka  diatmt  ©f 

Bouth-westein  Ulster,   towaaedfl  the  Shannon,  foinDd  with  UUkt 
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liyir  &  gr««i  «^tem  of  int^raal  wsier  oommusicatioti^  mimHiff 
n^tfU'lj  in  the  dlrecticiti  of  thd  loogeat  diametar  of  ilie  ialaiid, 
from  iiottb-ea«(  to  south-west  It  acquires  additional  importauoe 
from  ita  sitnatioii  in  the  midst  of  a  populouj  and  iiuiu3tnoi3s 
diTMion  of  th»  oountrj,  and  it  is  therefore  satiBfi&ctory  to  find 
that  mnch  tDfortnAtion  can  be  suppUad  reimrdixig*  portious  of  it 
from  the  Valuable  repurt  drawn  up  by  Mr.  MacMahon  oti  the 
dnitiage  of  the  Lotiji^U  Nea^h  difltriot  The  Lower  Bmm  h 
ttilcrseoted  bj  ti-ap  drkes  at  oertain  points,  by  which  ateep 
mplidv  ftre  prodiicml  The  timt  ia  at  7  mil^  from  t)ie  «ea,  and 
tMdtflbrozMa  of  level  in  the  stream  above  aud  beloM'  it  m  from 
4-to  4|  feet  From  thia  p<»iiit  the  water  haa  a  deptir  f—  -roe 
distaxicd  avoraifing  12  feet,  the  leaat  depth  betni;  a  it 

ahfiHls  fartiier  on  to  :i  ft>et  From  Loa^haD*a  Ulaui.  ^j  i^.ii& 
Ferrv  the  water  varies  iVora  6  to  14  feet  lA  depth.  A  few'milei 
above  thia  plaoe  there  are  two  shi3alSf  having  an  average  d^th  of 
4  ft.  6  in.  Nine  milen  bevond  the  6r«t  rapid  iji  another  combined 
with  a  shoal  having  a  depth  of  from  :^h  to  3  £&Qt,  and  am  aaoent 
of  ^  feet  After  the^e  &h<ial»  come  a  seriea  of  i^ipida,  with 
lO^  ieei  ascent  in  tummorf  and  a  dapth  of  stream  between  2  and  3 
fb<^  Beyond  these  rapi<ls  the  river  takes  a  serpentine  course^ 
And  ifl  of  great  depth,  to  the  foot  of  the  Portna  rapida,  which  are 
tha  most  considerable  on  ita  course.  These  extend  for  at  lenat  a 
mile;  but  wlin^t  are  called  tlie  falls  of  PurUm  do  not  occupy  more 
than  half^a-mile  of  tlie  bed  oi'  the  river,  Dnrins  low  sumtuer 
T^&ter  the  t*>t>d  aaoent  ia  IB  feet  The  aoelivity  is  divided  into 
ttfimerona  in'e^hir  tables  orstejjs,  characteristic  of  the  ti^p  dykaa, 
^hs  stream  miui  with  great  force  and  v^eloiity,  and  the  dosfiest 
of  the  tortuoua  <^haunehi  in  whioh  it  fiows  are  so  intrieale  as  to 
make  it  dangerous  and  ditlicait  to  guide  ev«»n  a  fiahiug  boat 
through  their  manifold  windlaga.  J'rom  Foi'tuA,  (ot  a  ilxsUmoe 
of  5  mile^  to  a  place  called  Portglenone^  the  river  has  a  depth 
4iv«rsging  drj  feet,  th&  least  deiim  being  fully  16  i«et    Above 

I  tlhi|»  plaee  shoals  oocaaionally  alternate  witli  deep  water.  The 
'wnsr  are  UKoally  covered  with  water  to  the  dapth  of  fi*om 
-*  to  4^  feet)  and  in  the  deep  places  the  depth  ranges  from 
17  to  4r»  feet  This  oocnrs  in  one  instance  for  the  distance  of 
d^  miles,  but  the  average  depth  seems  to  be  fr^m  io  to  20  f«et 

,  ^t  the  point  where  the  river  commsnoes  from  Lough  Bog  a  aand 
' ;  ausla  as  a  bar  to  the  down  stream  eutrani^i^  of  the  Laa^h. 
Louffh  extends  3^  milas  in  the  direkHion  of  the  sailuag 

^  ^klfir^  and  is  about  i  mile  broad.  At  its  eutnuice  is  a  new  «ut 
^from  12  to  17  feet  deep,  and  from  120  to  i30  hrow^  Thero  ii^ 
.four  bridges  on  the  Bann  betwi>eii  Lough  Be^  and  the  sea*  ami 
wiother  bridge  between  Loogh  Nea^rh  and  Li.*u^h  Be^*  At  tine 
»«tutrattei3  of  Luugh  Nesgk  is  a  sand^bauk^  formii"*'  i»  I.m-  w).i.<}> 
i«xtenils  about  a  mile  into  the  lake.  It  is  170u 
miti  n.nct',  and  in  summer  is  ooveiml  to  a  depth  <A  _^  i.  _ 

i  a  mufrow  channel  at  the  eastern  siiLe.     Tlxe  p^nteat 
ition  of  sand  ami  graviil  is  prinei  pally  on  the  wenteriL 
side  ot  the  Lougii^  fr^m  the  dsbria  lm>ttglit  down  by  the  river 

Ixmgh  Neaghf  the  lur^st  lake  in  Great  Britain  or  IraLMMi^ 

l-^Ktondft  17  miles  in  gr^ute^t  lungUi  from  nortk  to  HouUit  and 

W  inlltfn  in  avei-age  bret^ith  fntm  east  to  west     Its  iUmeuiiioua 

AS  i^gardd  direct  navigation  ars  thu^  acsdToelr  ol  greater  imp'jrt' 

-snoe  than  those  of  some  of  the   Bhanaon  ^  '  P 

«^toget1ier  with  Lofeigh  Beg,  a  surface  of  lui , ; ! : 

[iLoagh  Beg,  its  sui^tace  is  9B,23'>  acres.     It  i«    t-t  inL  auxt^t^  tiit: 

-'l«fvei  of  the  sea,  and  in  sotut^  fwirta  Ls  liN  i  feet  in  depth*     It  pre- 

I -J sen t-?  .......yi  ti^,.r,  II IJI  n.i|+*fl  of  ooiust  WonginjE^  tv  the  counties  of 

jrAfit!  b,  and  UeiTT,  and  it  rooeivea  from   the 

[jriVtii-  !,„_„.  .^-.,       r'[J*^r  Baiio,  Balinderry,  aud  Aloyola^   the 

itdttitiilflgtt  wittsrs  of  1865  square  mileH  of  country.     The  Lough 

[•thAsVen  already  navigated  by  steam  vessels,  which  have  been 

[  H«nabled  to  touoh  at  diiterent  points  around  its  extensive  coast. 

It-    The  river  Hlaekwatftr  is   easily  navigable  between    Lou^h 

-N^agh  and  CUuurlfeuiont^  for  itiises  only  2  inches,  and  its  chimit«;l 

iciM  both  wide  sad  deefi.    Msghery  Cut^  at  the  opejiiivg  whein,' 

is  a  bar^  allows  the  p^sage  of  large  boata  in  summer. 

»  Ulster  Canal,  with  a  oourse  uf  4ti  miles,  coniieuta  thtis  river 

upper  Lough  Erne,  and  Lough  O lighter.     The  aggregate 

coast  lines  of  this  lake  and  both  of  the  Krne  lidcen  amount  to 

-H>8  miles.    They  contain  many  ishuid%  but  pieswnt  no  iu^uper- 

^Jsbls  difficulties  to  the  transit  of  Joodenkly  large  BUi^rn  ves4»ek. 

[l^Between  Lou^h  Oughter  and  the  fihtnftoii  is  a  group  of  sm^dl 

|tlftkie%  which  h  is  proposed  to  cucinec^  so  as  to  ^mplcte  the  line 

^of  iiiliknd  navigataon^  extending  from  tli^.  QQdJt^  of  Clare  ajud 

Kiftriy  ta  those  of  Berry  and  AiitriiiL    ?   ,^r>idl'J 


Th*  lower  I>»ul4*  Em*,  btinff  L><1  feci  above  the  level  of  the 

sea  at  ^t  cut  off  from  any  prac- 

tical!} nea;  but  there  can  Ije  no 

doubt  tiuit  f^at  a  Id  arise   to  the   yurrounding 

district*!  by  its  forin  u  of  c^mmunicjition  from  the 

near*  i  ble  poia%  on  ik^  coj^jit  and  the  great  line  whicli  haa 

been  ibed. 

Tbe±oyle  m  navigable  for  a  few  miles  of  its  '  '  i 

oonnection  with  the  tidal  Lough  iuto  which  it  flow  i 

an  impoi-tant  Hue  of  water  communioation  for  portinuH  or  ueJTv, 
J>onegaL  and  Tyrcme. 

Bet  wet:n  lough  Neagh  and  the  Irish  Cliannel  at  Newry,  a  line 
of  wat<ir  oommuuiciition  lixista  in  the  district  of  the  UpjwBann. 


This  river  i-^ 
of  nearly  i 

point,  wh'-;.,  ,.    .,._...   i„, 
removeiilde  siiiiiUa,  on  which 
in  simimer,  and  is  utlj^rwlHe 
steMn  vessels,    Tht 
aEne  of  more  thaii 
estuM'  port  aud  i 

Th  V:iter  is  a  1^ 

runniiij,^    ta  the  no« 
navigjition.    It  briiv 
intj  direct  commonicatiou 
c^rriuge. 

Th^  Suck,  whidi  ''         ^1      :  ^ 
Sliiuiiion  at  ShiiUiit-'^ 
the  hikes  ('-''t'  •  v  ,   »,.,Lm  ,.^ui, 
both  cmif'  ible  of  being  > 

ticuL  Thvj  „.  -  i\t.Hi  fD:>m  rapidn. 
deep.  A  I'eixjrt  on  the  ftirmer  of  tl 
bv  Mr.    ItU'Kles,    14   which  it  ba^ 


f  r.-a^.A.  \\ 


•n  or  Arm  of  the  Rhaniion 


witii  Utt  gieat  centiiu  Line  oi   wau r- 


imon,  and  enters  the 
,  which  riaca  among 


irges. 
Its 

up  to  St. 
New  R/j«*« 


!     I  ^  has  been  dmwn  up 

1   I  U  iLrly  shown  that  its 

>r  the  purposes  of  mivigatioii  could  b^  ef[b<^t^  at  a 

XL'  flawing  for  the  most  part  through  the  flat  and 

fertil*  t'iieiLth,  seems  to  pn^f*es  vfihuible  fvitiditjoii*?  for  a 

channel  ul' iutarual  tniffic.     Ji  » 

l>e  few  or  scanx^ly  any  i apid&. 

nu',  iL^ul.l'-,  irirl  .  ■■stuary  Wt' 

aud  tki^re  apptar^  w  b*:*  no  cieriwus  phyHi«iii  raiusti  ui  ihtv'ui 
more  of  it  from  being  used  as  a  channel  for  cummercial  iuter^- 
cour«tj.  , 

Th^  Barrow^  ruiming  nearly  in  tli^  direction  of  the  lueridLiu, 

\'exiard.      ' 
V-  ___  _'____■_  '.__    _  ''f  tliid.  vi\  '    ■[ 

wide  in  their  cl: 
or  even  small  a<: 

tidai  ystuiU'y  is  exteuuive,  rciiching  trom  Ww.ti:rfoi*d 
Mullins,  and  the  portion  between  the  foniier  phi/^e  and 
has  been:  navigated  by  steamers.     Conil' 
part  of  the  Nore,  it  brin^j^  a  p^^rt  of  t)j 

r  li.h  the  BWLj  ami  ^       wUU  Uie  Atny  LnaicU  of 

1  Camd  opens  a  '  communication  between 

it-nl  aud  t)uDiin, 

iiie  of  the  most  fertile  portions  of  Tipperary  are  traversetl  by 
14 le  winding  cout^e  of  the  Suir,  and  the  most  thriving  towns  Ji* 
that  county  am  situated  on  ita  biiiika.  It  does  not  seem  to 
present  any  insuperiible  diffi*Mlties  to  the  Introduction  of  suitably 
constructoii  steamers  on  a  portion  of  its  course,  although  as  yet  it 
has  Ufu  nvjulc*]  *if  firr  QiHlinary  canal  barges  only  between 
Clonsr 

Thi  rivier  In  Monster  is  the  Blackwater, 

draining  a  bjuiiu  of  more  than  121X)  wjjioj^  milest  FJ^tly  in  the 
counties  of  Kerry,  Limerick,  Cork*  and  Waterford  Tlie  greatest 
annua!  iall  of  r  '  in  this  paii  of  Ireland,  the  Bhickwater 

di^livers  a  cou-siU  -ume  of  water  into  the  sea  at  YougtmJ, 

and  the  rapitlitj  of  the  portions  of  its  course,  rather  than  an 
insofficient  supply  of  water,  would  seem  to  he  the  prindptJ 
*'  '  its  forming  a  complete  tin©  of  inland  navigation  from 
1'  I   even  Newmarket  to  the  sea.    The  question  of  its 

i.  nt  ac4uire3  additional  importauoe  since  it  has  been 

Miillow;  bY  the  Great  Sou^em  and  Western  Railway, 
iiii  I  II  in  io  be  hoped  that  the  enterprising  attempts  made  some 
years  ago  to  establish  steam  navigation  on  a  pt.»rtion  of  it  will  be 
again  revived  with  fresh  vigour. 

Although  the  navigation  of  the  tidal  estuaiy  of  the  Lee  can 
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ecarceiy  be  considered  as  ooming  within  tHe  scope  of  tM«  eaeay, 
it  desenres  to  \ye  notioed^  as  its  exoeUeut  management  may  w&Ll 
serve  a&  a  model  Tliere  are  at  present  seven  steamers  employed 
for  passenger  traffic,  on  the  eatuary  between  Cork  and  the  sea, 
all  capable  of  traversing  their  course  at  any  time  of  tide,  of  which 
four  belong  to  the  Cork  and  Pa^raage  Railway  Company^  and  three 
to  the  Kiver  Steamers  Company*  The  boats  in  use  nreuent  very 
favourable  specimens  of  thi*  types  of  steam-boat  buUdiug  of  the 
TliameB  and  Clyde,  respect ivelyj  but  there  ia  good  reason  to  hope 
that  for  the  future  such  veaaels  can  be  equafly  well  obtained  on 
the  t«uiks  of  the  Ijee  itael£  By  means  of  these  boats  an  exten- 
sive daily  tmffic  is  carried  on  between  Cork  and  five  points  on 
tlie  shores  of  its  harlxjur  and  tidal  estuary,  and  it  is  intende<l  to 
bring  two  more  in  a  abort  time  within  the  circle  of  their  i>pera- 
|-  lions.  The  great  sucoess  of  these  boats  is,  undoubtedly,  attribut- 
able to  their  very  moderate  fiires,  as  well  as  to  their  speed  and 
excellent  accommodation  for  paaaengera. 

The  foregoing  sketch  of  the  natural  advantages  posaessed  by 
Ireland  for  inland  navigation^  and  the  extent  to  which  its  rivers 
and  kke.^  are  now  available  for  that  piupose,  naturally  leads  us 
to  inqm're  when,  and  in  what  manner,  attempts  to  form  aystemB 
of  water-carriage  were  made  in  this  country?  To  give  a  8ati»- 
fiictory  answer  to  such  an  inquiry,  it  will  be  necessary  to  glance 
at  the  history  not  only  of  river  improvemente,  but  of  ai'tificial 
canals;  a  task  which  is  much  facilitate  by  a  jwiper  drawn  up  by 
Mr,  Nimmo,  and  subse<|uently  published  by  Air,  Wye  Wtiliams. 
The  roiuHrkable  prefjouderance  of  the  numlier  of  projects  planned 
over  those  actually  executed,  forums  a  curious  comment  on  the 
politic;d  and  s^jcial  condition  ^)f  this  cciuntry. 

In  the  first  parliament  of  Anne,  in  1703  a  committee  was 
apj>oiijted  to  draw  up  a  bill  for  rendering  the  Shannon  niivigable 
from  Jamestown,  in  the  County  Lei  trim,  to  its  tidal  estuary 
at  Limerick;  alBo  for  opening  a  line  of  water  communication 
between  Newry  and  Lough  Neagh,  and  for  improving  the  Boyne 
and  Barrow. 

In  1709  a  bill  was  brought  in  for  the  navigation  of  the  Shannon, 
.and  for  the  Newrjr  Canal.  A  petition  waa  presented  in  the 
kaame  year  for  making  the  Suir  navigable  between  Thurles  and 
f  Ch">nmel^  and  alao  to  etlect  certain  improvements  on  the  Barrow. 
I  In  1715,  some  enterprising  pn>jector3  having  undertaken  to 
I  Snake  tli«  Slmnnrm  na\dgable,  a  general  act  was  pasaed  for  the 
tconB«.»li<lation  of  all  similiir  uutertakiugH.  This  remarkiihle  act  iB 
[entitled,  *'Fi>r  the  draining  and  improving  the  Boga  and  unpro- 
jfitJible  Low  Grounda,  and  for  easing  and  despatching,'  the  inland 
'  carriage  and  conveyance  of  goods  from  one  jiart  to  another  mthiu 
the  kingdom." 

The  members  of  Parliament  with  others  were  declared  com- 
mission el's,  with  powers  under  this  act  to  appoint  competent 
persons  to  execute  the  works,  and  the  following  ffroupe  of 
improvements  in  river  navigation,  or  of  entirely  artificial  canalo, 
were  successively  contemplated  and  partly  commenced. 

L  A  line  from  Dublm  by  the  rivers  Liffey,  Eye,  Bovne, 
Mungagh,  and  Brnsna,  to  Banagher  on  the  Shannon*  The 
district  which  this  line  was  to  traverse  has  since  been  occupied 
by  the  two  great  canals  which  run  through  the  central  portions 
of  L^land  in  such  siugnLir  proximity  to  each  other.  In  fact, 
the  Grand  Canal  may  be  considered  as  fomiing  almost  tlie 
i^&lisatlon  of  this  project;  for  it  mo  a  very  cluse  to  some  of  the 
abo%'e-mentioned  rivers  and  joins  the  Shannon  not  fiar  from 
Banagher. 

2.  The  Barrow  navigation,  and  a  junction  canal  from  thence  to 
the  Grand  Canal  at  Munroe  in  the  Bt»g  of  Allen.  To  this  refer- 
ence has  Iwsen  already  made. 

,1.  Improvements  of  the  rivers  Glyn  and  Bann,  from  Newry 
to  Coleraine.  The  portion  between  Lough  Neagh  and  Newry 
ha»  been  finijihed. 

4.  The  Nore  and  Brosna  navigation,  from  the  junction  of  the 
former  with  the  Barrow  to  the  Grand  Canal  near  the  Shannon. 
Several  docks  and  other  works  have  been  made  in  connexion 
with  the  Nore,  but  this  line  seems  to  have  been  soon  abandoned. 

5.  Improvement  of  the  Liffey  and  Greece  from  Dublin  to  KiL 
cullen  and  Carlow.  Ttie  Branch  of  the  Grand  Canal  known  as 
tiie  Kildare  Canal,  runa  very  nearly  in  the  district  which  thia 
navigatittn  was  to  open. 

6.  The  Black  water,  from  Youghal  to  Newmarket,  It  has  been 
rendetrcd  navigable  fr^om  Youghal  to  Lismore,  and  a  few  years 
ago,  a  small  steamer  waa  plying  on  this  portion  of  the  river, 
chiefly  lor  paattenger  tiaflic;  but  ta  yet  ita  capabilitiesi  as  a 


channel  for  the  oonre janoe  of  goods,  teem  not  to  have  been  at  all 

brouglit  into  operatiom 

7-  The  Foyle,  Moume,  and  Strule,  from  Deny  to  Oma^ 
This  has  been  completed  only  to  Strabane. 

8.  The  river  Erne,  above  Ifough  Erne,  [unattemptedj. 

9.  The  Maigue,  from  Limerick  to  Cork     Some  improvementa  * 
have  been  effected  in  this  river  by  the  Shannon  commissioner^ 
but  the  propoaed  line  between  Limerick  and  Cork  has  been  long 
ainoe  abandoned. 

10.  The  Boyne  na\ngation,  from  the  Grand  Canal  to  the  aea, 
at  Drogheda.  This  has  been  effected,  as  already  roentioned, 
fri3m  Navan* 

IL  Frijin  Sligo  to  Carrick-on-Sh;innon.  This  line  aeema  to 
run  nearly  in  the  direction  of  the  Boyle  water^  and  ia  thos  ao  hr 
partly  open. 

12.  From  Gal  way  to  Killala,  through  the  lake  district  of 
Western  Connaught.  Thia  Une,  as  already  referred  to,  muat  be 
considered  as  unof»ened- 

13.  The  Slaney,  from  Wexford  to  Baltinglasa,  funattempted*] 

14.  The  Suir  na\dgation,  from  Thurles  to  Waterford.  Thia 
has  been  improved  only  between  the  latter  town  and  Clonmel,  ao 
as  to  admit  of  ordinar}'  canal  boata. 

15.  From  Cralway  to  Poi-tumnaon  the  Shannon,  [unattempteiL] 

16.  The  river  Inny,  frx)m  Lough  Sheelin  to  the  ShaimoiB» 
[unattempted,] 

17>  The  river  Suck,  from  Caatlereagh  to  the  Shannon.  The 
Sliannon  commissioners  have  turned  some  atteution  to  this  river^ 
but  it  does  not  seem  to  have  been  as  yet  rendered  completely 
navigable. 

18.  The  Lee,  from  Cork  to  Macroom.  A  few  locks  were  ooa- 
etructed,  but  the  works  were  aoon  suspended,  and  nothing  has 
been  effected  since. 

13,  The  river  Bandon,  fi^m  Kinsale  to  Dimmanway.  ShipsL 
such  as  are  uned  in  the  coasting  and  channel  trmie,  can  proceed 
up  the  tidal  estuary  of  this  river  as  far  as  SbipjKiol,  a  few  miJea  ' 
below  the  town  of  Bandon ;  and  a  ship  canal  was  pix>posed«  aome 
years  ago,  to  connect  the  estuary  with  the  tuwn,  for  which 
8ur\'fiys  and  estimates  were  made.  Thia  useiul  project  ha% 
however,  been  aliandoued,  and  is  not  likely  to  be  resumed,  in 
consequence  of  the  Cork  and  Bandon  railway. 

20.  The  Laune,  from  Bosscaatle  to  Castlemaine  harbour, 
[never  attempted.) 

The  ]>rovi3ion«  of  the  Act  of  1715  not  having  been  found  aufll- 
ciently  encouraging,  another  was  passed  in  i72f>,  better  adapted 
in  some  respects  to  stimulate  the  carrying  out  of  tlie  several  prt>* 
pose*:!  impn>vemeut«.     New  commissioners  were  appointed,  and, 
by  the  25th  of  George  the  Second,  they  were  incoi-porated  with  i 
full   powers    of    improving    and  extending  inland  nangatioo. 
Certain  duties  wei-e  from   time  to  time  imposed,   and  speeifiG^ 
grants  accorded,   in  furlheranoe   of  tliase  objects.     For  many 
years  the  commisBioners  had  expended  the  sums  placed  at  their 
disposal  on  the  Newry  navigation.     In  1741)  their  expenditure 
amounte<i  to  68,4th>/.    After  thia  they  ct>mmeneed  other  worka 
on  the  Boyne  and  Shannt^n,  the  expenditure  on  wldch,  in  X758,  * 
amounted  to  144J,tXHl^. 

In  the  27th  of  Geoi^  the  Second  an  act  was  passed  to  open  a 
navigation  from  Bel^t  to  Lough  Neagh.  This  is  what  is  now 
known  aa  the  Lagan  navigation;  it  was  commenced  in  1755,  and 
received  improvements  in  IS  10,  A  new  act  was  passed  n  1S43 
for  deepening  it  frtjm  the  firat  lock  towards  Belfast,  so  aa  to  admit 
vesaeU  of  £rom  50  to  7U  tons  burthen,  and  drawing  5  feet  of  ' 
water.  This  navigation  is  remarkable  frum  an  otheiid  testimony 
to  its  ftuocess,  quoted  by  Mr.  MacMithim,  fi^im  which  it  appeara 
that  it  has  been  but  little  affected  by  the  Ulster  railway,  and  for 
all  heavy  gtxxis  it  ia  exf>ected  to  command  a  preference*  In  th  a 
oi>inion  Mr.  MacMahon  concurs,  stating  that  he  haa  long  enter- 
tained the  ei>u vii^tion  that  canals  and  raifways  in  the  aame  locality 
are  not  net^essarily  competing  highways. 

At  the  perii>d  referred  to  of  the  reign  of  George  11^  when  the 
entire  revenue  of  Ireland  scarcely  exceeded  half  a  miUion,  the 
legislature  voted  65,1K>IJ/.  for  inbiud  navigation.     This  was  dona 
chiefly  on  the  representationa  of  theTilkge  Committee,  by  whom  ^ 
the  subject  waa  strongly  recommended  on  account  of  the  great  ] 
benefits  reeulting  to  agriculture. 

In   1767   the  system  of  management  underwent  a  chan^ 
devised  in  order  to  !itimulate  private  enterprise.      For,  whil#1 
granting  6iXKC  for  improving  the  Lower  Shannon,  the  conditioil  ( 
waa  annexed  that  10,000/.  should  be  raised  by  private  iudividiuday 
and  in  conformity  with  this  arrangement  the  Limerick  Navig^ 
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tion  Company  wma  duly  incorpcini.ted.  Some  year*  after  thw  the 
ooipor&tion  for  the  g^neml  tn&nageiDent  of  mknd  navigation  was 
diaaolved^  and  several  lines  of  water  en mmuiii cation  that  had 
been  undertaken,  were  vested  in  bodies  of  local  comnuBsionerB, 
such,  for  instance,  o<?curred  to  thw  Newry  Navigation,  the  Boyne, 
the  Barrow,  the  Upper  and  Aliddle  Shannon,  and  the  Tyrone 
Coal  Canal. 

In  11  b9  the  Iiiah  House  of  Oommons  resolved  to  advance  one- 
third  of  the  expense  of  any  new  undertaking  of  this  kind,  and 
athority  was  j?iven  to  issue  debentures  at  4  per  cent  for  200,000^^ 
lie  sum  raised  in  one  year  not  to  exceed  25,(X)Of. 

This  libeml  provision  soon  caused  the  following  lines  of  navi- 
gation to  be  cArried  on,  for  whiiih  public  money  waa  allocated  to 
thecxlentof  189,24»0;. 

1.  The  Shannon,  between  Killaloe  and  Limerick- 

2.  The  Grand  Canal  to  the  Shannon. 

3.  The  completion  of  the  Barrow  Navigation. 

4.  The  lioyal  Canalj  from  Ddblin  to  the  Upper  Shannon  at 
Termonbarry. 

6.  The  Boyne  Navi^tion,  above  Drogheda. 

6.  The  Newrr  Navigatiom 

7.  The  Erne  Canal. 

8.  The  Kihlare  Canal,  to  Naaa  and  Kilcullen, 

The  sum  of  33,399/.  was  further  appropriated  by  the  31  st  of 
George  III.  for  the  following  improvements;  the  Athy  branch  of 
the  Grand  Canal,  the  Cirand  Canal  docks,  the  Foyle  Navigation  to 
Strabane^  and  the  Collieries  Canal.  From  a  report  of  the  (?om- 
misaioners  of  acMxiunts  in  1790,  the  cor|)oratiou  for  promoting 
inland  navigation  in  Ii^^land  had  disbursed  of 

Public  Grants  £227, 6m     2     Ij 

Income  for  Duties   35[*,868    9    ^ 


X587,537  11  9 
tthe  TTninn  in  I8(V),  a  mim  of  nOf\OiH)L  waj*  ijranted  for 
nng  the  Port  of  Dublin,  for  rendering  the  Shannon  navi- 
gable ffom  Ixjiigh  Allen  to  the  sea,  and  for  the  general  purposes 
of  inland  navigatiou.  Under  this  arrangement  4^3,71^)8/.  woi*e 
granted  partly  to  the  Bo)*al  Canal  Company,  the  Barrow  Naviga- 
tion, the  Grand  Canal  Ciunjmny,  for  improving  the  Shannon 
between  Lough  Ree  and  Loujrh  Derry,  the  limerick  and  Killaloe 
Navigation,  the  Newry  N:\vigation,  the  Tyrone  Cand^  and  the 
irapnjvemeut  of  Diibliu  HirSour.  SubW|uentlv  by  the  ♦'57th 
George  IH-  cap,  31,  :¥tf\(X)OL  wan  advanced  for  different  works, 
no  part  of  thu^  grant  going  to  the  Shannon.  After  so  many 
years  of  comparative  neglect,  the  capabilities  of  this  noble  river 
were  at  length  destined  to  be  fully  recognised,  and  t<3  be  in  some 
measure  availed  of  by  the  exercise  oif  engineering  skill  and 
judicious  legislative  amingements.  The  Shannon  Commissioners 
were  duly  incorjK>mted»  and  plans  for  the  improvement  of  the 
ri^^r  were  aubmitted  to  Parliament  every  year  from  1836  to 
Inclusive.  The  entire  estimates  amountcti  to  5!0,75<)^- 15*.  9<f» 
the  money  awarded  for  compensation  to  mill  owners,  land 
Qers,  proprietors  of  fishery  rights,  &c.,  reached  the  sum  of 
1 4^0541.  2*.  md.  The  Shannon  was  thus  not  only  brought  to  the 
tiavigable  condition  already  described,  but  communi edition  between 
ltd  opposite  banks  waa  fuither  facilitated  bv  the  construction  of 
seveml  noble  bridges;  and  it  is  to  be  hnpei  that  the  prosecution 
of  improvements  of  every  kind  of  which  the  navigation  of  the 
liver  has  been  the  object,  have  not  aa  yet  been  altogether 
abandoned. 

From  this  short  sketch  of  the  history  of  inland  navigation  in 
Ireland,  the  liljerality  with  which  the  flubject  was  enteitained 
by  the  Irish  Parliament  is  n.<s  remarkable  as  the  occasionally 
injudicious  application  of  the  funds  so  rimplv  provided.  Sums 
comparatirely  small  were  appropriated  for  tfie  improvement  of 
the  j;freat  natural  lines  of  navigation,  while  far  more  encourage- 
ment was  given  to  lines  entirely  artificial,  more  especklly  to  the 
two  great  competing  canals  which  connect  Dublin  with  the 
Shannon.  Thus  the  genera!  interests  of  the  country  are  fre- 
quently sacriticed  to  individuals  or  corporations  who  may  exei-t 
an  active  and  interested  personal  influence  on  those  to' whom 
the  conduct  of  public  affairs  happens  to  be  entrusted. 

We  have  seen  the  great  natui'al  advantages  which  the  physicia] 
_  tructun?  of  Ireland  presents  for  inland  navigation,  and  we  have 
*Ih<>  been  able  to  form  some  notions  as  to  tlae  way  in  which  these 
advantages  have  In^eu  applied.  Engineering  works  of  great  mag- 
nitude and  solidity  have  been  already  executed,  yet  something 
atUl  reniiuna  to  be  done  in  this  department;  but  our  obeervatioiifl 


in  the  present  note  will  refer  chiefly  to  the  improvement  in  the 
loeotnotive  arrangements  of  inland  navigation,  ader  a  few  remarka 
regarding  the  improvement  of  the  principal  water-ways. 

Of  these  the  first  which  demands  notice  is  the  Shannon,  both 
as  an  independent  line  from  Ixmgh  Allen  to  the  sea,  and  aa  an 
important  part  of  the  great  diametral  line  extending  &om  Lime- 
rick to  Coleraine.  The  condition  of  this  ncjble  river,  as  already 
pointed  out,  is  such,  that  now  no  very  important  improvement 
seems  possible,  except  that  of  rendering  the  portion  between 
Limerick  anil  Killaloe  navigable,  in  the  same  sense  aa  that 
between  Killaloe  and  Athlone.  When  the  engineering  difficult 
ties  alre/uly  surmounted  on  this  river  are  duly  remembered,  and 
when  we  recollect  that  several  miles  of  the  navigation  between 
Ximeri ck  and  Killaloe  is  thi*f»ugh  the  stream,  the  practicability 
of  auch  an  undertaking  will  not  appear  so  problematical  aa  many 
seem  to  consider  it  Tiie  construction  of  a  sufficient  number  of 
locks  of  the  same  magnitude  as  that  at  MeelicL,  or  170  feet  long 
by  40  feet  broad  within  the  chamber,  seenxs  to  form  one  of  the 
mctst  confiidei*able  items  of  expense.  The  chief  objection  to  locks 
with  a  high  lift  is  the  trrwat  loss  cd"  water  during  the  passage  of 
vessels,  but  this  objection  would  be  scarcely  applicable  to  a  series 
of  locks  supplied  by  Lough  Derg*  K,  with  Sir  Eobert  Kane* 
and  Mr,  Mulvanv^  we  assume  the  maximum  discharge  at  Killa- 
loe to  be  one  million  of  cubic  feet  per  minute,  and  the  minimum 
m  the  tJriest  summer  weather  at  UX^HlO  cubic  feet  per  minute, 
and  remember  that  an  adniinibly-con^tructed  w?iste  weir,  1100 
feet  in  l«^ngth»  now  spans  the  river  at  this  pointy  it  will  not  need 
any  calculation  U:>  be  convinced  that  the  supply  would  be  almost 
inexliauiiitible  for  the  purposes  of  navigation.  Under  these  cir- 
cumstances, the  declivity  of  the  river  could  be  sumiuuuUHl  by  a 
smaller  number  of  the  larH:e  locks  tlianit  ia  at  present  of  the  small 
locks.  On  the  Leeds  and  Liverpool  canal,  where  the  supply  *if 
water  ia  compriratively  limited,  five  locks  rise  together  88  feet, 
thus  giving  each  lock  a  lift  of  17  ft.  7  in-  If  we  allow  to  the 
current  an  average  elope,  64>mewhat  le>*8  than  1  in  8(K>0,  for  the 
15  miles  between  Limerick  and  Killakie,  the  lift  i-eciuired  to  be 
surmounted  by  the  locks  will  not  exceed  &8feet.  The  recent 
conatj*uction  of  rtt>ating  docks  at  Limerick,  and  other  iiupro>'e- 
nients  in  that  port,  makes  its  cfinuect ion  with  the  Up|>er  SluLunon 
more  imi-iortant  than  ever.  The  completion  of  such  works  as 
are  hei*e  referred  to  would  enable  seji-going  screw  ateiuu»'rs  to 
travei*se  the  greater  part  of  the  Shannon  from  its  mouth  upwards, 
and  would  thus  establish  a  dii'ect  navigation  between  the  central 
districts  of  Irehuid,  and  the  principal  ports  at  the  opposite  side 
of  the  channel-  In  France  and  in  Canada  «uch  tendencies  of 
economising  tnmsport  have  been  already  manifested:  the  coat  of 
breaking  bulk  and  tranahipmcnt  of  cargoes  having  led,  in  the 
former  instanoei  to  the  establishment  of  a  screw  line  dii*ect 
l>etwt>en  London  and  Paris:  and  in  the  other  to  a  very  successfiil 
attempt  to  pass  veaiBels  of  large  t^nna^^e  over  the  rapids  of  the 
Bt.  Lawrence,  thus  opening  a  nii^ect  communication  between  some 
of  the  great  centi"al  lakes  of  America  and  the  txirt  of  Liverpool 

The  connection  of  L:>ugh  Erne  with  the  Shannon  by  Lough 
Oughter  was  made  the  subject  of  a  detailed  Beport  by  Mr,  Mul- 
v*any  in  1839.  Although  he  does  not  seem  to  have  contemplated 
the  adoption  of  »te43im  vesseha  on  the  artiticial  parts  of  the  line, 
their  introduction  throughout  might  be  effected  by  the  use  of  the 
screw  pn>iwlIor,  and  the  ot^nstruction  of  lo«Jts  sufticvently  long. 
The  moderate  origin^d  eatiniate  of  170,(HX3^.  for  the  entire  work, 
would  thus  be  slightly  increased,  but  if  this  line  of  navigation 
should  ever  be  tininhed,  it  mu&t  evidently  be  something  better 
than  a  C4mal  for  oonvHyjut;  nnlinary  Iwirges.t 

Thti  connection  of  the  Shannon  with  Lough  Neagh  baling  thus 
establisiied,  a  water  commuuityition  would  be  open  between  the 
south  and  centre  of  Ireland  and  its  north-east  coast  at  Belfast  and 
Newiy;  while  a  further  opening  could  be  made  tlmnigli  the  Lower 
Bann  towards  Coleraine,  From  the  descrifition  alre;uly  given  of 
tills  river,  it  is  evident  that  it  presents  such  a  aeries  of  levels, 
regularly  descending  step-like  to  the  sea,  as  would  present  facili- 
ties for  the  establishment  of  locks,  and  if  suitalily  imp  roved »  it 
would  foj-m  a  permanent  line,  adapted  to  veawels  of  sea-going 
dimeusioua. 


•  '  r    '    ^  !  ,j  RcMiorce^,*  2uclinL  p.  82. 

<  iper  Wfkji  wrubeii  wa  tiftvvi  tearued  that  oiitiskler«bLe  pfqcrren  bna  boon 

HI. I  ■ -\:i:ill,  whirh  i"   to  njuucct   I^uijh  Oughter  witli  tli^j  Hh.ijjjjnU,  h-cir  tUr 

MuAZDora.     It  »i !  DftTgHD  bw.  or  bad,  a  aieiutter  : 

EiTke,  botWBim  E  I       iirbtit,  ihuit  giv'ing  to  the  fonuerto 

of  tbe  Ulst«r  Coual.     W,.-  hnv..  not  94  yet  been  nble  to  get.  jwiy  <UU  oa  to  ibi^  -u'  vi  tJUt* 

lodo,  lUid  oMboI  tbfsrafbvo  mjt  wiitfUwr  pro7i«ioa  bM  boeo  inade  tar  MtvMia-YBimlA, 


iOS 
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Some  importAUt  improv^menta  might  be  tng^gesti&d  in  oth^tm  of 
Ihe  podsibfe  linea  of  n&vigfttioii,  eep«oiiiJly  in  the  lines  of  the 
ConnAU^ht  lakes,  i»iid  in  5ie  iouthern  BlaolrwAter,  bat  -want  of 
d»U  induces  me  to  defer  anj  further  remorka  of  this  nature. 

The  locomotive  question  of  inland  naTi|f&tion  reqnirea  tlie  lolo* 
tioft  of  two  ftHidain«iiUl  problems.  1.  What  is  the  best  shitpe 
ftod  ooxutrnotion  of  veaseU  for  carrying  a  Urge  eargo  with  ttue 
least  draught  of  water,  and  minimum  expenditure  of  tractive 
or  propelling  force?  2.  What  ia  the  kind  of  motive  power  best 
adapted  to  the  requirements  of  inland  navigation? 

The  greatest  iiumersion  with  the  least  vertical  depth  ia  evi- 
dently secured  when  the  immersed  section  ia  a  rectangle,  in  other 
word4^  whe^  the  bottom  and  sidea  of  ike.  vosael  are  £t,  mad  the 
hMet  perpendicuhir  to  the  ibrmer.  Tliin,  thereforev  abonld  be 
the  Bornaal  section  of  veaeeU  int-  ;j hallow  waters,  from 

which  only  alight  and  indiapenflal>ir  n\M  should  be  permits 

ted,  Sncb  a  ahape*  oombuied  with,  lightnefls  of  matexiais  and 
geoerAl  atm/eturei  woDld  entail  only  a  very  snudl  draught  of 
wbAmt.  The  prinoipfd  difficulty  oonaiita  in  combimng  these  cod- 
dilioss  with  audi  liue«  us  would  present  least  resietanoe  to  the 
motion  of  the  vessel  in  a  niurrow  channel,  or  which  would  give 
the  smalkat  value  of  K^  in  the  fonnuk 
'  R  =  KWAH, 

il?hiil^  !R  f4  tjie:t^e*iitajaee,  A  area  of  tnaximum  immersed  section^ 
H  Ketglit  due  tb  the  velocity  of  tn^^tio^,  W  weight  of  a  cubic  foot 
of  water,  and  K  ti  c^^tistant  depending  <'n  the  mrm  of  the  vte?«el. 


Tbe  Iwwt  value  uf  T\ 
Is  called  the  wavf' 
he  has  found  K  =  *<m, 
shapes  are    Iff  or  18. 
livers  of  Ireland  n^' 
iidbered  to,  and  a  c\ 

ml 


be  tbat  f 

for  whiol.  <, 

wiMie  the  recojrnise'i  rruitos   lor  oromnry' 
For  canala  and  the  shallow  or  nafr<)w 

n  *u,  ,..  ...,  K*:  ..,  .V.  ..VI  v„  ,,..,.  -'.rously 

lumat 
..  ,i         ,.  .M...  head, 
iig  excel  I  en  I  remarks 
..  u  '  ^^  ..piinv,  which  would  be 

to  all  who  ha^ve  imy  ooatTol  over  inlimd  nari- 


I  ry: 


y,  «aid 
ieraole 
re  niso 

>  thOH0 

<li]ite  Un- 
,  flft.  (Sin, 


II  your  cailiil  are  raiici; 
nnVi      ^  J  \  loail  in  theluifTrr-s, 

power  to  moTo  thcriij  e^tfrt  at  a  s^fiw  rat" 
Kvrmcd  aA  if  thev  were  to  bt^  etiljjlciyed  a»  sa 
en  the  Thamea  and  other  rivers ;  this  is  a  ffreat  mitftafie,  Ami 
iOltod^kieteialiiavigAtioD.    HAfe  baaOiJiftfolnlHKdOii^taQag, 
wWiiiJWitti^ni^?'''  -"''■•  ''ndmfwifrhiMmiT«^^9Wir^wkUh  i<ioii[d  admit 
1sra4ll>ibietU  U>  k  at  the  WMite  ttm«i  a  gnjat  amount  of  inving 

Wfltli^r^^t*  1  iuid  iu  UiA  power  ret^nired  tQ  haul  suolt  btiat«j 

aa  efonpared  with  iLij^  uuw  in  ub<\  for  I  haTe  m>  doubt  that  six.  of  thess 
l^osrt^  carrying  ^^  um»  ^JK'h»  wpuLi  bf  ^  eiuiily  haulrd  as  t^o  o(  tha 
pll^ent  boat*,  6U  t-jOJB  CJi^ili,  or  ixi  the  ratio  of  Ui)  to  IOD,*"* 

Altiwngh  any  future  improvomcnta  in  inland  navigati^Mi  in 

Icdaiiti  musit  neefaaatiiy  b#  maAle  with  nearly  exclusive  referei&ee 

to  goods  traitio^  ftn>iiiatifuctivf  illufltmtion  of  the  mjinner  in  which 

■    I  dti«j»  presented  by  shallow  rivers  may  be  overcome  is 

ry  what  was  done  aeveral  y*ars  igo  in  France,  on  tike 

i^uire,  i>y  the  skill  aad  perseverance  Of  it  British  engineer. 

That  river  being  deprived  of  ita  usual  supplies  of  water  dnriDg 
the  bsatfl  df  m-  ^  '-''T—t-r,  steam-boats  with  the  t^rdinary  draught 
of  Unter  wr?ri  >tally  uoauitiblev     A  new  boat  was  oovh 

•InMtsd^  100  1  ^.  . ...^^  10  ft.  6  in.  broads  3  1^  6  in.  deep^  and 
irfk^ia.  inheiffht  at  the  pait  cmil»ining  the  machinery^  The 
material  was  sheet  iron,  ^luch  in  thickness.  She  was  eovered 
wi^b  fitroug  cfinvas,  so  ne  to  form  a  aeries  of  cabins,  like  in  a 
ttKAalpojaaage  boort,  with  emaU  platforms  fore  and  aft  A  gan^ 
way  rin  aU  ronndy  eodsamunioatrng  between  thasa  pktforma.  Tba 
entfine  was  24-110^10  power,  with  a  cylinder  16  inches  diameteik?^ 
anddfeeft  Strokie.  Wrought-iron  was  employed  as  muoh  as  poe* 
aible,  adod  every  part  of  the  miucbiucry  made  as  li^ht  a^  oould  be 
donaiatOntwHh  the  required  airength^  r  Bn^ne^  bailer^  JthaAa,  and 
wheels  wuidied  only  6  tone.  The  bout;  aad  eneine  dompAatet  waa 
14  tona*  With  a  ton  oC  eoala  in  additioo.,  she  drew  only  6  inches 
of  water,  pOaeeesiitg^  us  mMj  be  auppoaed^  an  almost  rectangular 
ercMs  section.  She  ran  for  some  time  b^ween  Tours  and  Orieaa^ 
Mid  when  the  boata  that  run  from  Nantes  to  Angers  were  silop*^ 
p|ed  from  want  of  water,  ahe  waa  niaced  On  that  portion  of  the 
river,  and  is  said  to  havo  soon  iWiaed  the  coat  of  oonatruotioa. 
Four  or  five  more  steamers  of  the  same  kind  were  tubaoquently 
built,  of  greater  dimensions^  but  not  drawing  more  thjui  10  inches 

— r* '      ■   — '  ■  *■  '■'  ■ — • ■ ■■  "■^'  IT  '■!  r  »  ^ 


of  water.    TtMM  would,  of  oourae,  be  unsuited  for  rough 
ther,  but  seem  to  have  admirably  Mfilled  the  object  for  which 
tliey  were  intended. 

The  paaaengera  being  chie^y  under  the  light  oftnvaa  deck,  the 
eentr«  of  mvity  was  always  kept  low  during  the  voy^e.  It  ia 
also  probable  tlutt  when  fltopping  at  any  of  the  stations  on  the 
river,  the  ingreea  and  egress  of  mssengers  took*' place  bv  the  plat- 
forms at  the  end,  and  not  at  the  pa4tdJe-l>r»xes,  aociirding  to  the 
abaurd  and  dangerous  system  geneniUy  in  use,  thereby  avoiding 
the  risk  of  giving  so  light  a  vessel  a  heel  ov^r  the  side,  which,  in 
aach  a  case,  would  be  attended  with  serious  rewiHa 

Of  the  several  modes  of  c<«fnmunicsiting  motion  to  vessels  on 
rivewr,  hikes  or  canals,  tlie  three  most  important  are  direct  pro* 
pulsion  by  stetom,  steam  to^^in^,  and  haulage  by  h<*i*9e^  no   th«? 
banks.      The  last  of  these  labours  under  great 
The  line  of  action  ia  oblique  to  the  direction  of  ni' 
foroe  is  lost  iu  diirei"^nt  wtiys.     If  inland  navig?itii»ii  is  U*  be 
brought  to  any  degree  of  perfection,  thi^  method  must  be  <^tirely 
supersede.     Whether  it  should  be  superaede^l  or  nnf, 
e^rtaiu  general  principles  relatii^e  to  the  m<ithmn  of  ^ 
shallow  and  conhned  cnannels,  a  ku      '    '        "     '     ' 
greatly  assist  in  tlevisiug  such  arm 
traotive  or  propulsive  pt)wer  applied  to  luove  me  ve'«- 
mAthemadoal  and  experimt^utal  reseonohes  of  Prafeas' 
Mp»  Soott  Russell,  and  Sir  John  Macneill^  have  adiied  i-ti^,'*-!- 
ably  to  our  information  on  theoe  interesting  queetiona.    The  fol- 
lowing ia  n  ^"'...r^nt-v  f,f  their  principal  residts: 

The  law  nw  in  narrow  and  shaJlow  chann 

tir^lydiilin    .-  :.   -i  t  but  in  open  wa  tor.     This  is  cftu^^  ; 

by  the  formation  of  a  wave  of  consiilerAble  length,  *in**  t/*  thf» 
impelling  action  of  the  vessel  on  the  confined  fluid,  the  velocity 
df  which  is  a  ftinotion  of  the  depth  of  the  channel.  It  moviee 
meet  rapidly  in  deep  channelH,  and  slo^^est  in  shallow  chfitTtrets, 
This  wave  generally  prece^ies  the  veaeel,  sensibly  incn 
depth  of  water,  a  cnrresponding  posterior  depression  1 
which  aiinii  ^(*us  the  depth  of  water.     In  shallow  'AuKr, 

when  a  bo:ii  A  the  wave,  an  increased  abuormal  resUtotice 

is  pr«»enteiJ  to  her  forward  motion  from  the  ma«a  of  water  befbi^ 
her  Ilea* I.  If  by  stroog  impulse  Bho  were  placed  im  the  ware, 
she  wtiulri  not  only  be  m  deep  'water,  bat  Would  m«et  with  vlimi- 
nished  rwisUnoe.  A  boat  moving  in  jJih billow  water  will  some* 
times  take  gi^und  at  places  where  she  would  float  ?♦  »*  "-'^^^  "^'1 
also  paaa  over  slialloi^  at  a  rapid  velocity,  whert- 
aground  if  her  motion  oefmed  or  diminished.  In  r 
the  vessel  moves  slower  than  tlie  wave  ^he  wJ  t 

rior  depre**«ton,  while  in  the  sect»>ud,  if  her  n  i^ 

that  of  the  wave,  she  is  sup^)orte<i  ou  it,  and  iloiit*  in 
water  equal  to  the  normal  depth  of  cha.onel,  plus  heigh  i 
Faaaenger  boats  on  some  of  tl»e  canals  of  Holland  are  1 
to  lioat  over  the  shallower  parte  by  giving  them  a  hi^i'  i 
of  motion.     By  lowering  the  velocity^  the  height  and  depreasioitj 
of  the  wave  would  be  a!s<-i  dimiuitjheti     When  two  biiate  ai^ 
passing  each  other  the  offect  is  most  sensible,  a.^   "  uH 

depression  is  equal  to  the  sum  of  the  d*»pres^i  A-g 

exist  separatelv.     I  hftve  frequently  observed  ateanjer^  lo  left 
their  si*eed  at  low  water  ^  tidaJ  «stuarie^  in  order  to  p«i#v 
either  or  both  taking  the  ground  in  the  depreaaioU  prMlueod  bif  j 
their  motions.  1 

The  practical  oonclusiiins  are,  that  hi  narrow  an<l  «li?dlr,w  chaail 
nels  the  increase  of  im|jeUing  jkiwer  has  a  limit,  ^  ta«| 

eertain  velocity  at  whioli  a  boat  may  be  impelled  wi  i  tuna 

expenditure  of  force.  This  vehxnty  rotist,  howevOT,  in*  attainedl 
t#ry  rapidly,  in  order  to  enable  tlie  hn«t  t«>  pass  the  wave,  and  nl 
sudden  imptdMe  from  tk  low  to  a  high  velocity  ia  the  best  mode  « 
vlfiktiti^  me  change.  In  wide  and  deep  channels  the  requitfitkl 
Impelling  power  increases  with  the  veloeitv,  but  not  in  Ji  unifaili| 
relation.  In  such  caaea,  when  it  is  hopt-Um  to  att^m  the  aaiflii^ 
0peed  as  the  wave,  the  least  velocit  v  1  j o  requ  * 

mente  of  traflio  will  produce  least  <  r. 

In  applying  steam  power  toinlana  navigjiciun  it  oeoomea 
portant  to  determine  the  best  deecription  of  boats  for  n&rigaA 
both  rivers  and  canals,  as  well  as  the  beet  for  either  aepanatelj 
In  FVanoo  a  great  many  boate  have  been  constructed  tor  sue 
objects,  moved  by  paddlVwheelB  at  the  stem,  or  by  a  single  4 
in  the  centre,  or  more  recently  by  aorews.    Among  tlieee  la^ 
eonstructed  in  1862,  on  a  prindtile  similar  to  that  ^Mnntixl  cml  1 
Mr,  Bourne  in  his  *  Essay  on  the  Steam  Navigat 
Rivers/    She  is  capable  of  being  divided  into  two  ^  ^  pftrtifel 

Ibnuing  two  distiiict  veaaels,  the  forward  diriaion  ooutaming  the 
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gjDodB  luif)  the  lifW*  portion  oairymg  the  miushioevy  aa  well  fts 
gDoda.  The  piucipJ  a<lTatit&ffe  gained  by  thb  mode  of  oon^ 
ttracTtion  ia  toe  facility  with  which  the  vessel  is  enahled  to  pa» 
tlirot^h  Iitdu  in  fieparate  divUiaDs^  ior  which  ehe  would  be  too 
lon^  whtiu  eutire.  The  prc^ject  augge^terJ  by  Mr.  Bourne  wa« 
Ulterior  io  this;  he  prDp>(iefl  u  kind  of  filiating  train,  analogous  to 
the  rfiilway  train  on  land.  It  b  iuteiwied  chiefly  for  the  Bhallow 
and  windiiig  rivers  of  Indian  bat  a^  some  of  ite  details  may  be 
aoggeetive  of  inxprovemente  in  veasels  for  combined  oan4l  and 
river  navigation^  we  eaonot  forbear  giving  it  some  notioe.  He 
ptioposes  to  carry  the  paj^ngers  and  cargo,  not  in  the  eteamer 
Jierael^  but  in  a  BuoceaBion  of  aliallow  l^rgea,  8o  articulated  to 
the  eteauer  and  to  one  another  by  circular  joint^i  with  a  single 
bow  to  separate  the  -^  *  --  ^  -  *i  t  tire  train,  inttead  of  an 
independent  bow  aii  the  cou£(tittietit  bargee. 


The  ateamer  er  floatu*! 


>!4ed  for  the  Indian  riven 


would  be  22<^  tmt  long  by  30  feet  broad,  with  an  immerMlrtn  of 
1$  or  14>  inches.  The  etem  bei-ge  IGO  (eai^  with  lee«  than  1  i  inchee 
draught  Avearage  draught  of  barge*  ahould  be  12  inchea,  with 
fiO  tone  of  cargi>  ia  each.  In  fav^ourable  oafiee  he  expecte  a  speed 
of  fr^jni  1  ji  to  15  milea  per  hour,  with  a  train  of  live  barges.  The 
locomotive,  like  that  on  land,  carries  neither  gotxis  nor  pfl.aflen" 
mtBt  she  only  ditfera  in  eating  hs  her  own  tender*  The  bargeit 
^jb<ii»14  be  ao  jointed  together  that  ooly  fk  narrow  space  would 
esiat  between  them,  at  which  the  plates  of  tlie  bargee  mutually 
overlapping^  any  interrnetliate  water  wonld  be  cajTietl  aa  m  a 
tank,  and  could  ofiWr  %     Although  in  this  way  the 

reeisUiiee  ^  diapUf  \  by  «ueii  %  tnkin  would  l>e 

oijinparativr'!  ",  iiu  it^?ii^iiiiu(:«a  ariaing  from  friction  and  the 

fltMiitrea  oi  '*nt  jnurte  of  the  tmin,  would  bo  Very  con- 

ttded^e-     -i^itr  "♦  turninffe  whiH-    -r-^"     "-■♦  ■  ^'^  river 

TI»pi§ttiOD  WDul  iupaiued  bydir;  nt  of 

«|fAntivH  r«si<itiii;; ,....,..  preeente^l  by  tiu  .. ,  Uhip 

i'  lid  tdmoAt  always  be  far  letM  th.^  itjug 

t!  ii;  fturfaoe.     It  «iwf ma,  probable,  I li.  r*re  ift 

a^  Limit  beyond  which  it  would  be  iijjudic  '  lie  length 

^ol  such  a  train,  althnugh  it  munt  bea(;i^!  >:u  it  po»- 

groat  euperiority  e^vef  tho  aysftem  of  wwiiig  a  gvou^  oi 
ate  hatgee^  ;  ^ 

In  the  tirtipart  pf  theae  note©  I  have  mentionetl  thai  ateam 
7<»wer  had  lieen  applied  to  the  Wwing  of  bargea  i^n  the  ShnmlMtii 
with  very  useful  ra»ulta,  In  the  ej-perim^nti*  made  by  Sir  Johu 
Miucneill  it  Wji.^fiE»uud  that  a  much  more  Uj^fnl  etfect  wee  prO^ 
duQi^  in  the  api  -  '  >  "f  »nmil  «crew  etettmen*  on  the  Grtiind 
Canal  by  hauii  i   boats,  than  by  carrying  goods.     But 

these  at^famere  v*,rir  t^-^trntiiilly  tug-boHt«^  And  the  reeult*  obUio^ 
^ble  frum  them  caainot  fairly  determine  the  relative  nietit.s  of  the 
two  flVBteiua  of  traasport.  On  «ome  of  the  rivere  of  France,  each 
for  inataUce  ea  tlie  Knoiie,  Uie  carrying  syetem  hae  entirely  eupeti- 
eeded  hauling^  and  ctirgo  eteamerH  u(  coloeaal  diinenaioni}  have 
been  recently  introduced  for  j'ort  of  goads.     Some  of 

theae  are  400  feet  long  by  523  r  4,  and  have  an  avemge 

4mnght  of  4f^.  ^\  itx.  They  are  worked  by  enginee  of  about  4i)Q 
bOfBe  powpr»  and  move  at  the  rate  of  ft^oya,  5' to  G  milee  an  lK>ar. 
On  the  KJtine  and  iMnube  tlie  uae  of  oargO  iteomere  seems  al>»u 
to  be  gi-aduail^  extending,  with  ^  eorreepoudisig  diminutioii  in 
the  amiount of  towing*; .  '.-  .-■    i.   I,,  i>  .;     ■,  !'  ';ir:i  :!    .■•..', 

If  the  ayHtem  of  jointed  vesftela  already  described  ihould  tiill 

ItoHOBwer,  f!      '        applieation  of  eteam-veaeels  to  the 

llfimis,  woul  iilitedlylor  toeing  purpoees.  I  wae 

:■}  *    >rr-   *  Ml,,  rti,  iitufiiigent  genlletnan  oonnecied  with 

l^i  imnhi  that  Uie  u^e  of  tug  steamere  wae  not 

'ot  .«s.    x>^^„.«Ax,    .-v^ii tinned  on  th^    •"'-'>      ri.>^  /t  iiw^  >.^..^-.r.q 

ftUege4  wan,  that  a  train  of  two  h 

den  loea  of  wutj?r  fit  I.m  k^_    Tfil^  c* 

iwggeatimi  i 

thst  Ui^  K 
boaW' 
theli.i 

ing  lA  tuil  ri^k^  41  i  J 
^MQHIbfink,  thereby 
d04|j|>t  •  10  to  tlui  ]ightii«;4^ 

filiivg.  oonenmeti  it)  the  cnt 

WDoii  be  deflirabW  to  ret 
rk  trreator^    r     -  '' 
aeya  of  r*i< 
If  dirtivolti*;^  K'i  KUi^  •...Ml  r.u-..ld  interfere  with  bltt  uu>-i« f(r 
meat  of  inland  naWgntitm  iu  Iidund,  all  the  adv^l^tageH  t^he  po»> 


ion  aroae  from 
steamers  loilg* 
loiied  builiLLLngB  near  the 
<  tf  pmpe  rty,  Thia  i§  ao 
i  thdfHjat,  Ui« 
tt  with*>ut  any 


I  a-c^iu*.»iiuy  tjiupi* 


•eaiea  would  W  In  vidn:  and  it  would  be  1on<?  before  we  COldd  8ty 
in  the  V  ^^ 'Esaay  oti 

River  Is  -  ^, -.  -  j    i,  l  ■...:- ;;,^'  ^  n,tere«ting  And 

inatruotive;* — ^''AlongBide  of  the  beet  made  and  moat  prudently 
worked  railwaye,  each  year  witaeeaee,  together  with  iucreued 
traffic  on  our  improved  water-waya,  an  inereaae  m  the  ntuober 
aiMl  power  of  tiie  eteam  vesaele,^ 


THE  MINTS  OF   THE  tTNTTED   STATES, 

By  Proikssor  "Wjxaair.t 

Tns  tntmnniflBions  of  ^Id  from  the  new  sCkite  of  Califeniia 
have  caneed  a  eorreiij>onihtig  increaee  in  the  gold  currency  of  the 
States  and  have  Lnvegtcd  the  Mint  operations  with  more  genernl 

interest  than  under  the  previoua  tmilnary  Hr -"r   '*'^- they 

poneeeed.    The  same  oondition  of  things  exist  try; 

and  as  it  is  intended  to  establiah  a  mint  in  i\u  ^  .  .  ^  .  u.ii-ung 
colony  of  Aiistralia,  I  thought  it  desirable  to  obtiiin  ^la  mwsh 
hifM^mation  as  I  could  in  refierence  to  the  orgauifiatiou  tmd  work*- 
iM  details  f/thT»e  in  Hie  United  Sbirte*  I  r  t  ,  ^ 

The  head  eaUblishment  u  at  PhitoicWfiV  attdJ  U  e«l]«d'  **T)w 

Mint*';  there  are  also  thn  .  rite;" — at  New  Orleans, 

in  Loiiij^ifina;  at  Ciiarlutte^  i  Jina;  and  at  I>ihl<;Mieg9^ 

in  '                               ly.    Tiui  oia,  ana 

thr                               t  w  York,  ,  rgani^cd. 

At  th^i  Aliiit  iii  rbiladelphiu^  i;  amr,  art? 

coined:  at  New  OrI»mn«,  gtJd  and  - liile  th*i 

bcaoachcs  at  f "      v           *   t^  ^'  -   'The 

Mint,"  the  t  hief 

coiner,  meiur    ^  ut- 

aa^ayer.    At  the  '>fa 

8UpeI;^r^^''  ^'' *  L  at 

each  ui!  ^»"Tr* 

Tl.  hall 

rvr.    .  .       ■        ^ iuall 

give  for  the  duo  pertoriiiance  of  tht^rWit  ^dui  v  an 

Act  of  CoiJ^teas  .Hupplemeutary   to  tne  Act   ■  Act 

eatablJihing  a  Mint  and  reguUtinu  tin-  ■  I  StaU®;** 

thia  Utter  act  giving;  all  the  deUU  y  to  the 

coinage  of  the  o«>antry»  ^^     .      h  .  ,.     .  i  *     i"  l- 

At  the  United  Statei  Mint  at  Fhlkdelf>hiii|  thei^alarieft  am 
fix    !       V   lowe;*^ Director,      "  *-2(M>a;  chief  eoiner, 

%ii  r^r  and  refiner,  :<mh     At  the  New 

Orieaos  braaeh   Hint   ^t  i    -^ntewlent, 

|»jW;>afti4'^0?te  j»i. !  lie  «^her 

btiricfh-*lrft^  *^^^  *t-r. .,,,,,,, „,.,,,,,  .,,.,,,    ,,=  he  other 

offioers  fir^i  ively.     In  ^nch  of  the  <  -nta  the 

cppoiotment     .  ,i...,.  ^?•'l^>a   Knykit'ilinut**  nfl^it^r  -vazitj^  la 

left  entirely  in  the  h^h  irtmittllt 

■'  In  ^imtizig  the  Min^  n'tac^  <>f 

beinff  taken  thtijiigh  the  ffe vert n  iinr, 

Mr.  Franklin  Peale,  and  the  ti*  i    C, 

Booth,  who  k^dly  fliminhMd  m.  heir 

operation^    Aa  <he  gold  is  brr'i  lan- 

titiae  and  in  a  crod^  •la  n«*.^tvi^  the 

drparitnent  Of  tho' i-  t  reaches  hief 

eoiner;  ItherefoM  |fivi3  the  nctual  detiiils  of  the  itrmiag  dpem* 
tioas  upon  fiiiudi^  dop<»aita  of  goiJ^  amoufiilng^  in  the  aggregate 
to  $!*,Ot>0/itK),  I 

Hie  depoaite  ar^  immediately  iteighMl  and  a  eeHufroate^  their 
grow  \^ight  ifianed;  The  litw  hiVing  heeii  Itghb>f<  ^-  tv.-  f^re 
furnaces  of  the  depotfi  t  meltln  i^-mom  at  fo«r  «)r' wrr  w ., 

met^  beibre  vxkmiis^my  iilips  ud  the  : 

finMed  $^  tbe-ndbct  moveia^f  ait  li  sir* 

kted  by  the  Weight  oftsi^  miltigai^  ca  all 

tho  ^niinii  that  ~C{iU  ber.pnwUlw' fi '  '  :   ,  ^ 

gtinmng  them  np  utider  it  patr  of  ^eumtt  «iiaaeiik»  Hitihigi  nM 
woAbuig.  There  U  a  olerk  and  hie  aaelitet^fQid^w*  hand  wholly 
engig^d  iiii>perfeilmng  all  the  -Weighlufii  tbritH^BtreaAtirer,  snoh 
a^weigy&gdfporfits  befors  and'ttfl^indtiiig^te^bte  fofr^mnagir, 
ittetbars^  and  the  clippinga  aft^  cfatdTig  <>tit  tli»  planohetq. 
TheraaiB  £ve  men  in  the  depoiit  meltinc^i-oem^  two  >*f  wbooi 
*■■"  tfr">^'^  y^-' ' — ■'""■^^ — "-^ — —  *^      -        -  —  '  ''^'  '^'"J 

**  ' 4xwmmsbW'^^^*^  l^diiitrittUd,  kfOiCK  O.y  }. ,    K^t*0 

t  FiraniliiS»|«iailt^^poKtm  the  N-'w  \<.rk  liulu4tr  i  __  ^ 

t  The  modr^  ttMurriti^  Lk  nrwirdiugto  tUc  "WBt  pnxs^*"  ot  Otij  InMter  ^tWrl* 
KM)  well  k[kQWU;|»jMKS|l,:4|««Erlptlwt  W«,     .  ::<-    r        .  -  j^    h- 
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attend  to  two  furaaoea  aach  at  the  same  time^  one  to  one  f  amaoe 
1^  and    waahij^  grainy   and  tLe    remAining  two  are  labouring 
.  assistants.    The  whole  deposit  of  |S,000,CKJO  U  melted  in  thi*ee  or 
[  §OMr  days  in  the  depoait^room  and  aeaayed  by  firom  the  third  to  the 
I  seventh  daj. 
^  Aa  soon  as  the  first  depoaita  are  assayed,  say  on  the  third  day 
(if  eatpeditiim  is  necessary),  or  always  on  the  fourth,  they  are 
granulatt'd  in  the  pn  »t>ortion  of  one  part  of  gold  to  two  paita  of 
silver.      The  puta  ccnitaiDS  60  lb.  of  gold  and  100  lb.  ot  silver, 
equal  to  18(X>  oz.,  aiid  each  melt  requirea  about  an  hour.    With 
foui'  fumacen  (attendetl  by  four  melters  and  two  aids),  there  are 
ordiiiarily  nuule   tkirtv-two  melta  per  day,  but  when  hurried 
;,  fi^rty-eight  nielts  can  be  made,  nMiking  from  one- third  of  a  mil- 
\  Bon  to  one-half  of  auiillion  doUara  per  day.    Two  days'  work,  or 
about  S650,(MX>  worth  of  gold,  equal  in  weight  to  one  ton  (avoir- 
dupois weight),  are  gnmulated  for  a  single  setting  with  acid. 
The  giuuulated  metal  is  charged  into  large  pots,  together  with 
pure  nitric  mjid  of  3y'  Beaume,  between  the  nours  of  seven  and 
Bine  A.M.  on  the  sixth  day,  aud  steame^l  for  five  hours.     The  pots 
nmde  in  Germany,  are  2  feet  in  diameter  by  2  feet  in  depth,  set 
in  plain  wocM^len  vaU,  lined  with  ^^ineh  sheet-lead j  a  single  coil 
of  copper  pipe  passing  around  the  bottom  of  the  vat  blows  the 
steam  directly  into  the  water  in  which  the  pots  ai'e  set  to  about 
half  their  depth. 
The  vats  are  arranged  in  a  small  house  in  the  middle  of  the 
,  foom  witli  a  large  ttuo  counecting  with  the  chimuey-stack,  so 
that  when  in  action  the  odour  of  nitrous  fumes  is  scarcely  per- 
ceptible in  the  building.     The  $2,tKK),CK)0  require  about  sixty 
such  pots;  they  ai-e  stirred  about  once  each  hour,  say  altogether 
five  times,  with  dimple  wooden  paddles;  the  next  day  (seventh), 
the  acid  solution  of  uitrate  of  jiilver  is  drawn  off  by  a  gold- 
,  syphou  into  wixjden  buckets,  and  transferred  to  the  large  vat,  in 
which  it  is  precipitated  by  salt  (cHoride  of  sodium),  and  fresh 
acid  added   to  the   metals,  now   containing  yery  little  silver. 
Steaming  for  five  hoims  on  the  seventh  day  completes  the  refining 
of  $GoO,<X>0.     Eai'ly  on  the  eighth  one  pot  is  drawn  off,  washed 
with  H  little  wann  water,  and  the  gold-powder  transferred  to  a 
filter.     Fresh  gninulations  are  put  into  this  empty  pot,  and  the 
acid  of  the  adjoining  pi) t  baled  over  upon  them,  and  thus  through 
the  8eri»38,  the  whole  being  re-charged  in  fhim  two  to  two  and 
a-half  hour's.    After  steauiing  for  five  hours,  the  acid  which  con- 
tained but  little  silver  fmm  the  preceding  day  becomes  a  nearly 
saturated  solutioa  of  nitrate  of  silver.     By  this  arrangement  4^  lb. 
of  nitric  acid  are  consumed  altogether  for  eacli  pound  of  gold 
refined,  and  the  latter  is  brought  up  to  990  at  993  m.  fine, — 
rarely  below  U9i).     Thus  eveiy  two  days,  13,(XX)  iU  of  nitric  acid 
are  used     In  the  course  of  the  last  year  1,000,000  lb.  of  pure 
nitric  acid,  at  seven  cents  per  pouna,  equal  to  |70,lX)0,  were 
consumeth 

The  Kold  is  washed  with  hot  water  on  the  filter  during  the 
e^hth  day,  and  until  it  is  sweet  (nay  by  7  p.m.)  The  filter  consista 
of  two  layers  of  tolerably  stout  coarse  muslin,  with  thick  paper 
betweeo.  in  a  tub  with  a  M^  bottom,  2l  feet  in  diiimeter  and 
8i  feet  deep,  and  mounted  on  wheels.  One  of  the  men  remains, 
after  washing  hours,  until  7  r.M.,  when  the  watchmtui  of  the 
parting- room  continues  washing  the  gold  and  silver  until  sweet, 
I.e.,  until  the  waah^water  ceases  to  colour  blue  litmus  pajier. 
Early  on  the  tiLnth  day  the  wet  gold  is  pressed  with  a  pow^erful 
hydraulic  press,  and  the  cakes  then  thoroughly  dried  on  an  iron 
pan,  at  a  low  red  heat.  This  process  saves  wastage  in  the  melt- 
mg-pot,  since  there  is  no  water  remaining  in  thu  pressed  metal 
to  carry  off  gold  in  its  steam.  The  same  day  {ninth)  the  gold  ia 
usually  melted  with  a  le*ia  proportion  of  copper  than  m  requisite 
to  miute  standard  metal,  and  east  into  bars,  which  are  assayed 
by  noou  on  the  tenth.  Tliey  are  then  melted  with  the  proper 
quantitv  of  copper,  jjartly  on  the  same  day,  pjirUy  early  on  the 
elc^venth,  and  assayed  and  delivered  to  the  coiner  the  same  day. 
c)n  the  fourteen  til  they  are  ready  for  delivery  to  ths  treasurer 
as  ctjins. 

Hie  stiver  solution  drawn  off  &om  the  pots  is  precipitated  in  a 
large  wooden  vat  of  10  feet  diameter  by  5  feet  deep,  and  the 
chloride  of  silver  imme^l lately  run  out  into  large  filters 
[6  K  3  X  14]  where  it  is  washed  sweet.  The  filter  is  covered 
with  coarse  muslin,  and  the  first  turbid  water  ^rown  backj  the 
filter,  whieli  is  on  wheels,  is  then  run  over  to  the  reducing  vats, 
and  the  chloride  shovelletl  into  tliem,  There  are  four  such  vats 
[7X4X5]  made  of  wood  and  lined  with  lead,  1  inch  thick  in 
the  bottom.  A  large  excess  of  granulated  zinc  is  thrown  on  the 
moist  chloride  in  the  vat%  without  the  addition  of  acid;  the 


reduction  is  very  violent,  and  when  it  slackens,  oil  of  vitriol  k 
added  to  remove  the  excess  of  zinc.  The  whole  reductioa 
occupies  a  few  hours,  and  after  a  night's  repose  the  solution  of 
mixed  sulphate  and  chloride  of  zinc  is  run  off  into  the  aewer. 

About  2  tons  of  zinc  per  $1,000,000  of  gold  are  employe*!;  the 
silver,  however,  in  this  amount,  say  10  percent,  by  weight,  should 
only  take,  by  equivalents,  aljout  2400  lb.,  so  that  nearly  2  equi<> 
valents  of  zinc  for  1  equivalent  of  silver  are  used.  This  is 
found  to  be  advantageous,  as  both  time  and  space  are  greatljf 
economised  by  this  excess. 

The  day  after  the  reduction  the  reduced  silver  is  washed,  and 
the  second  day  it  is  pressed  and  drieil  by  heat,  the  same  hydraulifS 
mess  as  for  gold  being  used,  but  with  different  drying-pans* 
Tlie  same  silver  is  used  again  for  making  fresh  granulations^  bate 
as  it  accumulates  from  the  Califomian  gold,  10,000  or  20,<-»0O 
ounces  are  now  and  then  made  into  coin,  great  care  being  taken 
in  this  case  to  avoid  getting  gold  in  it  whan  drawing  off  the 
Silver  solution,  and  in  the  press. 

Such  are  the  actual  working  details  in  i^finin|;  a  spedfied. 
amount  ($2,000,000)  of  gold,  the  first- third  of  which  is  delivere<i>| 
as  coin  in  fourteen  days  after  its  arrival,  and  the  thinl-thitd  ^^ 
eighteen  days. 

But  as  tliere  is  a  bullion-fixnd  of  $6,500,000  allowed  hf 
government  depositors  are  paid  from  the  third  to  the  fifth  day 
after  an  arrival,  »,e.,  as  soon  as  the  gold  is  melted,  assayed,  ana 
its  value  calculated.  When  two  heavy  arrivals  occur  in  close 
succession,  the  time  of  refining  and  ooinmg  can  be  shortened  from 
14  to  10  days. 

The  numWr  of  men  engaged  in  the  refining  department  is  14: 
1  foreman,  8  for  the  partmg  process,  3  for  reducing,  and  2  for 
pressing  and    drying.      In    the  gold  melting-room  there  aro 
3  melters  and  2  asisistaots.     Tlie  total  number  of  hands  in 
melting  aud  refining  departments  is  34,  including  a  meltinj 
parting  foreman,  imd  3  m  the  plaoe  for  grinding,  sifting,  war 
and  sweeping.    This  last  pkce  or  sweep  embraces  ail  pots, 
of  fires,  trimmings  of  fumsjces,  ashes  of  all  wood-work,  &c. 

The  late  kw  for  reducing  the  weight  of  silver  coin  necessitated 
an  increase  of  force,  and  15  more  were  in  consequence  employed 
for  tins  purpose.     While  |50,0Ck:),i>IHJ  in  a  year  have  been  p        *" 
with  the    above  force,  they  could  with   the   same  force 
apparatus  refiue  $80,UOO,0<.Ri  if  it  were  required* 

After  many  experiments  u[K>n  aathracite,   Professor  Booth 
stated  that  he  hati  at  length  fully  suceee<led  in  employing  it  for* 
melting  both  gold  and   sUver  in   the  same  furnaces,   elightlj 
modifieii,  in  which  he  had  been  accustomed  to  melt  with  char  ^~ 
This  change  had  been  aocomnanied  by  great  economy  in  the 
of  materiS  and  labour,  and  by  greater  comfort  to  the  workmen, 
from  being  less  exposed  to  heat.    The  cost  of  charcoal  (of  the  best 

auality — haixi  piue-knot  coal)  is  16  cents  per  bushel,  delivered  at 
be  Mint;  and  while  the  cost  of  this  fuel  for  sil  their  operations 
in  1862,  when  gold  wtw  chiefiy  refined  and  melted,  was  about 
$7000,  the  cost  of  anthracite  will  be  from  $000  to  $1000.  In 
using  the  anthracite  he  found  that  a  simple  draught  of  air, 
without  a  blast,  was  quite  sufiicient  to  sustain  eombustiom 

Califondan  gold  fi-equently  contains  the  alloy  ^'iridosminiSp'^H 
which  is  not  always  detected  by  the  assay.  In  order  to  removt^^H 
it  as  far  as  possible  without  actually  dissolving  gold,  it  is  allowwl^^ 
to  subside,  first  in  the  granulating  crucibles,  and  then  in  the 
crucibles  for  toughening  (melting  fine  gold  and  oopper).  If  the 
sssayers  report  its  presence  in  the  toughened  bars,  they  are  again 
melted,  and  the  iridosmine  allowed  to  subside.  By  diese  three, 
and  often  four  successive  meltings,  the  gold  is  separated  from  its 
troublesome  companion  as  fEir  as  practicable.  The  gold  thua 
refined,  and  reduced  to  the  proper  standard  [Sei^ion  8:  "And  be 
it  further  enacted,  that  the  standaKl  for  both  gold  and  silver 
coins  of  the  United  States  shall  hereafter  be  such  that  d"  1000 
parts  by  weight  900  shall  be  of  pure  metal  and  100  of  alloy;  and 
the  alloy  of  silver  coins  shall  be  of  oopper,  and  the  alloy  of  gold 
coins  shall  be  of  oopper  and  silver,  provided  that  the  silver  do 
not  exceed  one-half  of  the  whole  alloy,'*]  is  delivered  over  to  t»fae 
chief  coiner  in  the  form  of  bars  or  ingots  of  a  certain  wei|^t^ 
to  be  divided  and  sh/^ped  into  pieces  required  for  the  currency  of 
the  oounti^y.  / 

The  Cmning  de|mrtment  of  the  establishment  is  of  a  pfofwet 
and  efficiency  sufiicient  to  perform  all  the  mechanical  proc^ospM 
incidental  to  the  issue  of  neaiiy  70,000,000  of  pieces  durin|^  tine 
past  year;  and  I  was  assured  by  Mr,  Franklin  Pcale,  the  ichief 
ooLner,  that  it  could  have  executed  much  more  if  it  hadibcen 
steadily  employed,  or  fully  supplied  with  material  during  iha 
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whale  of  thj&t  ]>eriod.    It  is  noi  neoeBsaiy  to  go  through  the  whole 
atopoinitioiifl  in  thia  department,  but  to  notice  only  such 

;  poaaess  uorelty  or  pnosont  spedal  ohiinvcteristica. 

The  n«><^6§aar7  power  for  working  the  machiuery  m  obtained 
&OTU  a  \arf&  stetrni-^usine  of  the  form  usually  known  !V3  the 
~^~  pie-engine;  it  is  a  double  vierticril  iiigh-preasure  engine,  with 
iks  fit  right  angles,  the  power  being  carried  off  by  a  caout- 
belt,  i  feot  wide^  from  a  drum  of  H  f«et  in  tiiamettr;  the 
ted  power  is  eqtial  to  90  horses.    At  times,  this  is  aU 
red,  at  others  much  less  is  sufficient,  and  in  uncertain  pro- 
ons;  to  meet  this  irregiilarity,  and  to  insure  that  ste^iiiliieAd 

motion  so  necessary  in  such  delicate  openitions,  a  governor 

'  throttle*TalTd  of  a  peculiar  construetion  have  been  deviaed 
Lch  have  now  been  in  use  for  some  time,  and  ha  Ye  produced 
moet  satiA&ctory  results^  fully  etfecting  the  purpose  hir  which 
tliev  were  designed.  The  rolling  mills,  four  in  number,  are  driven 
by  Wts,  at  the  mte  of  six  renrolutioiia  per  minute;  the  distances 
between  the  rollers  beinff  adjusted  by  double  wedges*  moved  by 
a  tmiu  of  wheels  which  are  oonnected  with  a  dial-plate  and 
bauds,  divided  and  numliered  into  hours  and  minutes,  ro  ss  to 
indicate  the  proper  thickness  of  the  stripe  of  metsl  without  the 
use  of  gauges.  Gold  atripi*  are  hcjatal  in  an  iron  heater  by  steam, 
and  wHX«<il  with  a  cloth  dipped  in  melted  wax,  and  the  silver 
are  coated  with  tallow  by  means  of  a  brush.  The  draw 
,ch  is  used  for  both  metals,  and  trial  pieces  are  cut  from 

ery  strip  and  their  weight  tested^  preparatory  to  the  cuttiug  of 

e  whole. 

The  cutting  processes  are  very  simple  and  efHcient,  coniiisting 
of  a  shaft  moved  by  puUevs,  and  a  aj-inch  belt,  with  a  fl  v-wIj^v^i] 
ci  small  diameter  but  sufficient  in  momentum  to  drive  i 
tlLroiigh  the  slip  of  metal  by  means  of  an  eccentric  oi  ^  ,    t 

the  rate  of  250  pieoea  per  minute,  whicli  skilled  hands  can  readily 
accomplish  and  continue  until  the  slip  is  exhaustetL  The  anneal- 
ing  during  the  rolling  of  tlie  ingots  into  slips  is  perfonned  in 
chopper  cases,  in  muffies  of  dre-clay  and  brick,  heateil  by  anthra- 
cite coalf  three  muMes  or  hearths  ^iug  kept  at  a  briglit  red  heat 
by  one  fire-grate  or  fnmaee,  and  the  distribution  and  intensity 
regulated  by  dampers.  These  annealing  furnaces  are  recent  in 
their  construction  and  very  satisfactory  in  ojieratiou;  they  are 
heated  by  anthracite  at  the  cost  of  about  one-iburth  the  exptenae 
of  the  wootl  previously  employed. 

The  whitening  of  planchets  is  performed  as  usual  by  inclosing 
the  gold  in  luted  boxe^,  and  by  exposing  the  silver  in  an  open 
pan,  to  tlie  heat  of  a  simple  fanmce  witS  wood  fuel;  tlie  drying 
and  sifting  after  the  action  of  dilute  sulphuric  add,  [a  rapidly 
and  elfectualJy  accompliahed  by  a  roJlhig  gcreeu— one  portion  of 
which  crjnaiiiting  of  a  pair  of  closed  concentric  cylinders,  between 
which  high-pressure  steam  is  admitted  The  blanks,  with  a  suffi- 
cient quantity  of  light  wood  sawdust  (linden  or  baHS  woo*!  in  the 
best),  being  introduced  into  the  interior  cylinder,  a  revolving 
mr»ti.»n  is  given  to  it  l>y  the  engine  for  a  certain  time;  the  door 
U  then  o(j«ned  and  the  blanks  and  sawdust  gradually  find  their 
way  into  the  wire  screen  by  which  they  are  separated,  the  move- 
ment being  continued  until  the  separation  is  complete,  when  the 
blanks  are  discharged  at  the  end  of  the  machine.  An  arrange- 
ment ezifltB  by  which  a  slight  inclination  is  given  to  the  machine 
so  as  t-o  direct  the  motion  of  the  blanks  towards  the  discharging 

cud. 

The  milling  machines  are,  I  was  informed,  peculiar  to  this 
if  and  are  in  a  great  meaanre  original,  the  operation  being 
brmed  by  a  oontinuoua  rotary  motion,  with  great  rapidity 

il  perfect  efficiency,  varying  in  rate  according  to  the  denomina- 
bn  of  the  coin,  between  200  and  800  pieces  per  minute,  and 
at  the  same  time  separating  any  pieces  that  are  notably 
imperfect. 

It  must  be  understood  that  the  operation  here  termed  ** mil- 
ling," is  merely  for  the  purpose  of  thickening  aud  preparing  the 
edge,  30  as  to  give  a  better  and  more  protective  border  to  the 
coin,  the  ornament  or  reed,  commonly  known  I  believe  in  this 
country  as  **  milling,"  being  given  to  the  piece  by  the  reeded 
collar  of  the  die  in  which  the  piece  is  struck. 

The  coining  presses,  10  in  number,  and  milling  madunes  are 
worked  by  a  high-pressure  horizontal  steam-engme,  made  £noim 
the  desigp  and  under  the  direction  of  the  present  chief  coiner, 
in  the  workahopa  of  the  establishment  in  1638. 

The  preasea  are  three  sixeti,  the  largest  applicable  to  the  striking 
of  silver  dollars  and  duuble  eagles:— the  second  to  piecaa  of 
meilium  value:— and  the  amalleat  to  the  dime,  half  dune,  aitd 
3  cent,  pieces^    The  first  la  naually  run  at  the  rate  of  bO  per 


minute,  the  laat  at  104  per  minute,— the  average  mte  of  the 
whole  is  h2  per  minute.  This  rate  can  be  increaaed  if  reouired. 
If  all  the  presses  were  employed  in  coinage  at  the  usuaJ  rate, 
they  would  strike  in  one  day  (9  working  hours)  439,56<i  pieces; 
and  if  employe*]  np«»o  gold,  silver,  and  0f»pper,  in  the  usual 
manner,  and  on     '  id  denomination  or  ooin,  they  would 

amount  in  value  A, 

During  the  pasr.  y^.ir,  on  one  occasion  8  of  the  preaaea  were 
run  22  out  of  24  oonseentive  houm,  and  coined  in  that  time 
8I4,00(J  pieces  of  different  denominattone  of  coin. 

These  presses  have  been  ma«le  principally  in  the  workshops  of 
the  Mint  They  possess  in  common  witn  the  pueases  of  Uhlhr^m, 
iu  Germany,  anti  ThoueUier  in  Paris,  the  advantage  of  **tho 
progression  lever/  "le  cenou"  or  "toggle  joint,''  a  meclianical 
power  admirably  adapted  to  this  operation;  but  in  ahnost  every 
other  particular  they  are  original  in  arrangement^  being  the 
result  of  experience,  beginning  aa  fiir  back  as  16^6* 

In  order  to  supply  these  presaea  various  means  have  been 
devised;  among  tnem  aud  not  the  least  important,  is  the 
**sliaking  box,  in  which  advantage  is  taken  of  a  disposition 
observable  in  similar  botliea,  or  bodies  of  similar  form,  to  arrange 
tbemsel\'es  in  similar  positions.  This  is  a  box,  whose  bottom  is 
construe tei I  ^nth  parallel  grooves  adapted  to  the  size  of  the 
blanks  or  planchets  to  be  arranged.  A  rjuantity  of  them  is 
thrown  inmscriminately  into  the  box,  which  is  then  quickly 
shaken  in  the  direction  of  the  groorea,  the  pieces  immediately 
lay  thev'-'*^' -^  ^ide  by  aide  iu  parallel  rowa,  max  which  tliey  can 
eflisily  ■"  'i  roTueauJc  aa  required  to  be  passed  to  the  feeding 

t«l>e8ij...     ...,1s  or  preRsea. 

It  is  very  evident  to  all  visiting  the  eatabliahment  tliat  such  a 
large  number  of  pieces  could  not  be  coined  and  manipulated  by 
such  a  limited  number  of  hands  without  the  ud  of  some  labour- 
facilitating  arrangements,  one  of  the  most  worthy  of  remark  of 
which  ia  the  method  of  counting  the  pieces  coined— if  counting  it 
can  be  cAlled,  for  iu  principle  it  is  a  measuriiig  machine.  The 
arrangement  of  thi«  counting  frame,  or  tray,  may  be  understood 
frvtni  the  fullo-^^ng  sketch  of  its  construction. 

A  board  or  tray  of  such  dimensions  aa  may  be  required,  ia 
divide*!  by  a  given  number  of  paiidJel  metallic  platen  dissected 
into  iu  piano  and  slightly  elevated  above  it,  the  edges  of  which 
riaennhigher  than  the  thickness  of  the  coin  for  which  it  ia  intemled. 
The  boai>l  is  of  sUL'h  a  length  as  will  admit  of  a  few  more  than  the 
r^ouireti  number  of  pieces  to  be  laid  longitudinaDy  in  the  rowaand 
is  divided  across  ana  at  right  angles  with  the  rows,  and  him-*.! 
at  a  point  oppt:>dite  to  a  given  number.  One  of  those  ' 
by  this  department  coimted  1000  pieces,  that  is  to  say,  i 
prfirallel  grooves  or  rows  sufficiently  long  to  receive  4d  pieces. 
Nt»w,  having  thrown  on  thi^  board  a  large  exoeas  of  pieeea,  it  is 
a^tatetl  by  ehakin*:  until  rdl  the  grooves  are  filled,  and  then  in- 
clineil  furwanls  until  all  the  surplua  pieces  have  slid  off,  one  h^yer 
only  lieing  i-etained  by  the  metallic  ledge;  the  hinged  dividon  is 
til  en  suffere^l  to  tall,  which  at  onoe  throws  off  all  but  the  45  pieced 
in  the  length  of  each  row.  This  operation,  somewhat  difficult 
and  tedious  to  de^^ribe,  is  i>erformed  in  a  few  seconds,  and  re«»ulU 
in  retaining  on  the  btjard  UXH.)  pieces,  each  piece  exp^jsed  to  in- 
apeetiou,  aud  the  whole  accurately  counted  without  the  wearisouie 
att  '  —^o  likely  to  result  in  error — required  under  uamii  cir- 
c, 

iii^T  ,riy  large  number  of  pieces  coinetl  during  the  last  year 
has  been  counted  almost  exclusively  by  two  female  manipulatora, 
aaabted  by  a  man  who  hml  the  duty  of  weighing  them  io  addition 
aa  a  teating  clieck.  The  same  amount  of  labour  by  oniiuan' 
means  oould  not  have  been  performed  with  fewer  than  thirty  or 
forty  hautU,  to  say  nothing  of  inferior  accuracy.  This  machiiu* 
was  urigiually  aiTange<i  and  patented  by  the  late  R.  Byler,  coiner 
of  th«3  New  Orleans  Branch  Mint^  but  materially  imoroved  iu  ita 
application  and  construction  by  Mr.  Franklin  Peale. 

The  balanoee  of  the  ilint  of 'the  United  States  have  received 
the  atteutinn  necessary  to  an  instrument  of  such  imi:K>rtauce  iu 
mint''  They  h:  '      '  irranged  and  made  generally 

in  the  ^  of  the  e^^  ut,  and  operate  entirely  to  the 

afitl>f  L    1  I  he  departmciH.     n  is  not  necessary  to  enter  into 

det  li  t  rheir  ctiufltruction,  as  a  full  aud  niiuute  description  i* 
givHjj  lu  th'  Journal  of  the  Franklin  Institute  for  July  1^-17.  I» 
perhaps,  ou*:ht  to  mention  that  since  that  appeared,  8v:>me  slight 
iri,,.,,.,...r,...v.r^  ^^',^',■.  h,...n  made  by  iucloaing  all  but  the  stin-upd 
ai  means  excluding  dust  and  protecting 

tiit -^  -.  —a  :' -i  air  currents. 

In  ooacluding  this  brief  sketch  of  the  practical  working  of  the 
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two  most  important  departmenta  of  the  United  States  Mint,  I 
cannot  omit  a  reference  to  the  very  excellent  remarks  of  the  chief 
coiner  on  the  eaiplo'ment  of  females  in  some  of  the  openitiona 
m  hia  department.  Thw,  he  informed  me,  had  genei*ally  excited 
the  siirprifie  of,  and  been  commented  upon,  by  foreigners,  who  had 
viflited  the  Mint,  HLa  experience,  however,  had  led  him  to  believe, 
that  in  places  of  tniat,  where  no  gi*eat  physical  exertion  was  called 
for,  hut  where  accuracy  and  strict  integrity  were  of  first  import- 
anoei,  the  moral  jH^rceptions  of  the  femile,  generally  stronger  and 
of  a  higher  standard  than  in  the  man»  would  qualify  hi?r  as  his 
substitute,  and  thus,  while  oi">ening  a  new  field  of  labour  for  the 
occupation  of  females,  would  strengthen  their  claims  to  it  by  the 
superior  accuracy  and  economy  of  their  work 


LIGHTHOUSE   ON   THE    NEW   SOUTH    SHOAL, 

NANTUCKET,    U.S. 

Report  t&  the  Senate  of  the  United  Sfafe^,  efmmunimting^  m 
complhnce  with  a  resolution  of  the  Senate,  a  Report ^  Plans^ 
and  Eittimatej!,  from  Major  Hartmaw  Bache,  in  reference  to 
the  Cotutrtii^tion  of  a  Lighthouw  or  Beacon  an  tfve  New  iiouth 
AAoo/  off  Nantucket. 

TO   TttK   noy,   C,   M,   COyRAD,   SECRETARY  OF   WAlt 

8m — In  obetiieuce  to  a  resolution  of  the  Senate  of  the  22nd 
ult.,  I  have  the  honour  to  submit  the  I'eport,  plan,  and  estimate, 
in  reference  to  a  be^tcon  or  lighthouse  upon  the  New  South  Shoal 
otF  Nantucket.  The  law  on  this  subject  is  dated  March  3,  1849, 
and  is  in  the  following  words:  **For  a  screw-pile  l:>eaccm  or  other 

Sracticable  structure  on  the  South  Slu>al  otf  Nantucket,  lately 
iscovered  by  the  survey  of  the  ciiast,  twenty-five  thoufland  dol- 
lars^  to  be  expended  under  the  direction  of  the  Bureau  of  Topo- 
graphical Engineers." 

This  shoal— called  Davis's  shoal,  after  the  officer  of  the  navy 
who  made  the  discovery  and  the  survey — lies  about  twenty  milea 
from  land,  in  the  broad  oc«mu.  I  do  not  know  on  whose  plan  or 
estimate  the  appropriation  was  based;  but  lieing  satisfied  tliat  it 
was  utterly  impractiealilH  to  erect  any  durable  and  useful  struc- 
ture of  the  kind  indicated  in  tlie  law,  for  the  amount  appro- 
priated, at  such  a  locality,  the  bureau  lias  limited  it^  eff5>rts  to  an 
investigation  of  the  subject,  and  to  the  prep?iration  of  plan  and 
estimate.  Major  Bache  was  assigned  to  those  duties,  and  the 
report  now  submitted  is  from  him.  With  his  report  are  nume- 
rous and  well-executed  drawings  of  his  plan,  and  of  its  detaiJay 
and  also  a  models  all  of  which  are  now  in  this  office*  With  the 
report  are  sent  such  of  the  drawings  and  charts  na  he  haa  indi* 
cated  as  necessary  to  illustrate  the  views  and  reasoning  of  hia 
report. 

The  direction  of  the  law  being  "for  a  screw-pile  beacon  or  other 
practicable  stmctm*©/'  it  left  the  engineer  free  to  the  exercise  of 
his  knowledge  and  ingenuity*  within  the  only  limits  prescribed  to 
him  by  this  office — uamely,  a  beacon  or  a  light-house. 

From  the  estimates  submitteil,  in  accordance  with  tlie  plan 
wliich  he  recommends,  it  will  appear  that  the  esti- 
mate for  the  lighthouse  Ls $322,786  78 

For  the  beacon SJ34,664  73 

And  that,  for  the  0|>eration3  of  the  first  Beaaon 
there  will  be  required,  in  the  first  case 190,689  20 

And  in  the  second   157,530  21 

These  facts  will,  I  hope,  satisfy  Congress  that  the  course  of  the 
bureau,  in  reference  to  this  a]>propriation,  h;is  been  judicious. 

The  report  of  l^lajor  Bache  exhibits  with  much  force  the  neces- 
sity of  some  such  structure  a«  he  recommends  upon  that  shoal, 
and  the  bureau  is  clearly  of  the  opinion  that  It  should  be  a  light- 
house, in  preference  to  a  beacon. 

Of  the  appropriation  of  25,000  dollars  hereiu  referred  ta,  there 
has  been  drawn  from  the  treasury,  for  the  purposed  stated  iu  thia 
report}  ao  more  than  2750  dollars. 

J*  J.  Abert, 
Coian^  Corpe  Tcpo^frapliicai  Enginmrf. 

Bunati  of  Typographical  Engineer$f 
Wathin^ton,  AprU  14,  1862. 


to  CX)L.   1.  J.  ABERT,   CX>tlPS  TOFOGRAPBICAL  ENOtmSXIIfl. 

SiBr— I  have  the  honour  to  present  the  following  report,  accom- 
panied by  plans  and  estimates,  on  a  beacon  for  New  South  Shoal^ 
ofT  Nantucket 


The  group  known  as  the  Nantucket  shoals  extends  off  aeaward, 
from  the  island  of  that  name,  six  to  twenty  miles,  between  an  £. 
line  drawn  from  Great  Point,  and  a  SSE.  line  drawn  fi*om  Tom 
Nevers*  Head.  It  comprises  Old  Man's,  Pochick  Hip,  Bass  Rip, 
Point  Rip,  and  Old  South  and  New  (Davis's)  South  Slu^ab,  with 
about  forty  smaller  shoals  and  shoal  spots,  single  and  iu  clusters, 
without  names,  laid  do^vn  for  the  first  time,  within  the  hwjt  few 
years,  by  the  Coast  Sun^ey.  These  shoala,  composed  of  hard 
sand,  wifli  depths  from  six  to  eighteen  feet  at  low  water,  form  an 
aggregate  of  about  twelve  square  miles,  and  are  scattered  over  an 
area  of  at  leaat  375  square  miles,  or  in  the  proportion  of  1  to  30 
nearly;  the  soundings  between  them  vary  from  3  to  18  fathoms. 
The  direction  of  the  currents  through  the  group  is  entirely  r»jund 
the  compass  evcir  suooesaive  ebb  and  flood,  one  half  being  occu- 
pied by  the  four  "quarters"  of  the  two  tides;  the  flood,  the  east- 
em  quatlrant,  from  NE.  the  first,  to  SE.  the  last  quarter,  veering 
round  to  the  eajst  by  the  south;  the  ebb,  the  western  quaflraat, 
from  SW.  the  first,  to  NW.  the  last  ouarter,  veering  round  txj  the 
east  by  the  north.  Their  greatest  velocity  is  2|  miles;  their  least 
rarely  leas  than  half  a  mile,  even  at  the  period  known  in  most 
other  loc^ities  as  ^'  slack-water,*'  and  sometimes  at  that  stage  of « 
the  tide  it  exceeds  a  mile.  These  velocities  increase  greatly  over 
the  shoab,  and  with  their  courses  are  subject,  as  elsewhere,  to  be 
modified  by  the  direction  and  strength  of  the  winds.  The  iw 
and  fall  of  the  tide  is  3  ft,  2  in.;  the  extreme  rise,  0  ft.  9  in.  In 
common  with  all  parts  of  the  eastern  c/mst,  the  entire  group  ta 
envffloped  for  many  days  at  a  time  by  denjse  fogs. 

Tlic  shoals  lying  seaward  of  the  island,  itself  separated  by  a 
channel  of  25  miles  from  the  main  land,  which  there  projects 
beyond  the  general  line,  form  the  most  salient  point  of  the  coast^ 
north  and  east  of  Cape  Florida.  The  course  from  Sandy  Hook 
to  the  seaward  face  of  the  group  is  about  E- 1 N.,  and  thence  due 
north,  or  nearly  at  a  right  an^^le  to  the  mouth  of  Kennebec  river; 
a  line  drawn  between  the  same  points,  NB.  by  N.,  and  cutting 
across  the  laud,  leaving  the  outer  shoal  nearly  140  milesi  seawarti. 
The  coast  south  of  Sandy  Hook  treading  less  to  the  weat^^inl, 
the  courses  from  the  capes  of  tJie  Delaware  and  Chesapeake  in- 
cline more  to  the  north,  and  hence  lines  from  those  points  to  the 
Kennebec  cut  o%  seaward,  correspondingly  less  of  the  laud. 

The  foregoing  account  of  the  character  of  the  bottom,  the 
limited  depth  of  water  over  the  shoals,  their  number  and  small 
size  compared  with  the  large  area  in  part  out  of  sight  of  land, 
throughout  which  they  are  scattered  iu  deep  water;  the  great 
velocity  tmd  ever-changing  direction  of  the  currents,  iu  every 
instance  running  across  the  shoals;  and  the  prevailing  fugs,  cou- 
pled with  the  prominent  position  of  the  group,  will  show  at  the 
same  time  the  important  relation  which  these  shoals  hold  to  the 
oour«e  of  a  large  portion  of  the  commerce  of  the  country;  the 
great  danger  to  wnich  it  is  exposed  in  passing  them;  the  necea* 
sity  for  marking  at  all  times  their  seaward  face,  and  the  extr»- 
ordinaiy  difficulties  which  lie  in  the  way  of  accomplishing  ao 
deairable  an  object.  The  value  of  such  an  aid  to  na>Tgation  can 
hardly  be  exaggerated.  The  advantagea  flowing  fi'om  it  would 
certainly  not  be  inferior  to  those  resulting  from  the  marking  of 
any  other  point  of  the  extended  line  of  the  Atlantic  coast  What 
now  constitutes  a  danger  and  a  dread  to  navigators,  and  conse- 
quently a  positive  injury  to  commerce,  woxild  in  that  event 
became  a  means  of  safety,  and  benefit  it.  Forming  the  gieat 
point  of  departure  and  arrival  for  that  part  of  the  ooajfit,  vessela, 
particularly  those  engaged  in  foreign  oommeroo,  would  no  longer 
approach  the  shoals  under  reduced  sail  or  steam,  but  stand  boldly 
on,  and,  having  made  the  light,  continue  confidently  on  their 
course  for  their  ports  of  destination. 

The  commerce  most  interested  iu  the  proposed  measure  con* 

flifltB  of— 

1.  The  British  American  and  European  trades,  from  all  porte 
south  of  Kantucketi  as  for  at  least  m  the  Chesapeake,  and  of  nil 
other  foreign  trades  fr^m  ports  north  and  east  or  the  island; 

2.  The  whale  trade,  the  ports  of  which  are  principally  in  Nan- 
tucket  and  Martha^s  Vineyard,  or  on  the  main  in  tne  vicinity  of 
those  islands;  and, 

3.  The  coastwise  trade  between  ports  on  either  side  of  Nan- 
tucket 

The  magnitude  and  value  of  the  commerce  under  the  fiisi 
headf  and  the  number  of  persona  connected  with  it,  either  tm 
eeamen  or  passengers,  will  be  seen  frt>m  statement  Na  1, 
appended  hereto,  condensed  frrtm  statements  A^  B,  C,  D,  aleo 
appended.  It  is  confined,  as  sufficient  for  the  present  purpcee^ 
to  the  principal  ports  of  New  York,  Fhiladelphia,  and  Butimore, 
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liii  the  first  geograp]iical  limit8|  and  Bcmton,  Salem,  PorUaDdi 
nth,  aud  Eiistport,  within  the  second,  and  ahowB  a  mnd  aggre- 
ate  oi'  6177  sea-goiiig  veaaela  of  all  claases,  valued,  with  their 
Ugoes,  at  $252,345,286,  and  paying  in  dutiea  $2G,!i88,054,  and 
arryiiig*  without  taking  into  account  outward-bound  pas^wngei-a, 
*  whora  no  record  ija  made»  285,558  persona,  as  pa8«ing  the  shoal 
a  single  year.  To  what  extent  tne  trade  of  the  remaining 
ihirty-two  ports  within  the  iirst,  and  the  twenty-one  porta  withiii 
the  second  division,  as  given  above,  would  increaae  iheae 
ani^iunta,  can  only  be  surmised  in  the  absence  of  the  records  of 
the  respective  cuatom-houaea.  That  these  reoorda  would  increaao 
thera  considerably,  there  can  be  no  doubt 

The  extent  to  which  the  whale  trade  is  interested  in  pointing 

|,ont  the  pi*sitious  of  these  shoals,  can  only  be  determined  with  any- 

Hhing  like  accuracy  by  tracing  the  course  of  each  vessel  en^'aged 

in  it,  to  and  from  her  port*     In  the  absence  of  thia  information, 

it  is  ofdy  necessary  to  know  that  this  trade  is  carried  tm  from 

purts  on  either  aide  and  in  the  inunediate  vicinity  of  the  group, 

t*>   \jm  convinced   that  it  is  largely  interested  in  the  measure, 

^Thus,  of  the  6<J6  vessels  engaged  in  this  trade,  475  arrive  at  and 

"iepjirt  from   their  porta  by  the  passage  east   of  Ijuug   Island, 

|>£y^ly  50  mile^  wide,  and  distant  at  the  nearest  point  not  moi^ 

[,|han  3i>  milt^a  i\*om  the  group;  69  belong  to  Martha's  Vioeyard 

knd  Nantucket,  or  on  the  main,  back  of  those  islands  which, 

rhether  inwanl  or  outwiuxl-lxiund,  are  expt>8e<l  to  the  ahoala; 

*ftnd  the  remainder,   or  62  vessels,  are  fi*om  ports  north  and  east 

of  Cai^  Coii,  which,  aa  the  fishing  groumls  are  principally  south 

and  in  the  Pacific,  must  piiaa  them  both  going  and  retiimin^. 

"Tie  relation  which  the  position  of  the  Nfintucket  sltoals  haa  to 

be  usual  course  of  the  whale  tra*le  being  thus  shown,  it  is  only 

3ces3ary  to  examine  the  statements  herewith  nunibere^l  2  and  11, 

» see  the  interest  which  that  most  valii;d>le  trade  has  in  the 

Dnsummation   of  the  proposed  project.      The   first  gives  the 

ftotire  whaliDg  fleet  on  the  tlth  of  Septemljer  last,  aa  c^insisting  of 

Ifl06  vessels  o(  all  classes,  with  crews  numbering  14»538  men  and 

lj>oys,  and  having  a  tonnage  of  181)^622  tons^  valuet,!  at  $7,564,850* 

EThe  second,  the  arrivals  of  the  trade  for  1S51,  footing  up  aa 

|lbllows:  vesseLj  of  the  four  classes,  239;  crews,  men,  and  boys, 

5559;  \7due  of  vessels  i»2,i*29,:i4(),  and  value  t A  catch  I10»238,784, 

nd  ti^tal  value  of  veaaeLa  and  catch  $13,178,124.     That  is  iv  say, 

isuming  the  correctness  of  the  premises  as  stated  above,   the 

nward-bound   fleet    of    the    whale   tra^le,    having  a  value  of 

Il|13,178tl24,  and  manned  by  crews  numbering  5559,  ia  exposed 

Ma  a  sitigle  year  to  tbe  dangers  *)f  these  slioals.     But  this  exposure 

||s  not  confined  U*  the  inwai'd-bound   trade  alone;  the  ontward- 

trmie  should  also  be  considered.    A   statement  of  this 

I  is  not  within  reach,  nor  is  it  absolutely  necessary  for  the 

Bur^tose  of  this  re]x»rt;  for  assuming,  as  is  reasoDable,  that  to 

keep  up  the  whaling  fleet  on  the  fishing  grounds,  the  departures 

ffcence  must  compensate  for  the  arrivals  home,  a  sufficiently  near 

result  may  be  come  at  by  tiiking  the  totals  under  the  ditferent 

beads  in  the  statement  >fo.  2,   omitting  th^tt  under  the  head  of 

fclie  value  of  the  cari,'o  ut  catch.    With  this  i-etluctioo,  the  footiuga 

©f  the  outwanl-b<iund  whaling  fleet  per  annum  will  stand  thus; 

number  of  vessels  239;  number  of  the  crews,  5559;  and  the  value 

"  vessels,  |2,l»29,340.     For  want  of  reliable  dj\ta,  no  note  is  made 

'  the  co«t  of  outfit  of  the  vessels — an  item  that  would  add  very 

insiderably  to  the  value  of  this  trade. 

As  the  coastwise  trade  pn^aes  fr>r  the  moat  part  through  the 

Sound,  between  the  island  of  Nantucket  and  the  main  hind,  that 

|trade  ia  comparatively  but  slightly  interested  in  the  proposed 

ofect.     Whatever  eicep)tiou3  there  may  be  to  its  usual  course  are 

■obably  confined  to  vessela  trailing  between  ports  north  and 

Bast  of  the  island  and  the  distant  domestic  ports  of  the  Gulf  of 

lexioo  and  tlie  Pacific;  and  U>  vesH^da  which,  wind-bound   by 

be  channel  through  the  Bound,  take  the  risk  of  the  outside  paa*- 

ftoage*     It  may,  howevt^r,  be  confidently  assumed  that  if  the  outer 

"omt  of  tlie  Nantucket  group  were  at  all  times  distinctly  marked, 

se  excepti(»n3  would  increase,  as  a  consequence  of  affording 

liter  farilitiea  to  this  valuable  and  growing  branch  of  oommerce, 

'yf  the  extnioixlinaiy  number  of  the  vessels  engaged  in  this  trade 

which  p^w^s  Nantucket  island,  either  by  the  Sound  or  seaward, 

■onie  conceptions  may  be  formed  (in  the  absence  of  a  tme  record, 

larbich  can  only  be  obtained  by  a  lalxirioua  search  through  the 

ij* Commercial  Liats*'  of  the  day)  from  the  tact  that  daring  the 

r  entUng  the  30th  of  June  last,  there  were  *rw*  to  pa^s  the 

B  Rip  tight-boat,  stationed  in  Vineyar<l  Sound,  some  12  or  16 

pilules  north-westerly  from  Great  Point  Nantucket,  no  less  than 

1^431  vessela  of  the  four  classes;  a  record,  let  it  be  remarked, 


that,  in  conseouence  of  fogs  and  the  absenoe  of  a  ligid  look-out 
must  fidl  far  snort  of  the  actual  number  that  passed  that  statioii. 

Confining  the  value  &c.,  of  the  commerce  to  the  authentic 
statements  under  the  first  two  heads — that  is,  to  those  having 
reference  to  the  foreign  and  whale  trades — it  appears  that  6655 
voBsels  of  all  classes,  carrying  in  crews  and  passengers  J396,676 
persons,  and  valued  ^ith  their  cargoes  at  $268,&3,7fiO,  and 
paying  in  duties  $26,988,054  (being  more  than  one-half  the 
entire  revenue  of  the  country  from  this  source),  pass  and  are 
exposed  to  loss  by  these  shoals  in  a  single  year.  If  to  these 
results  were  added  the  number  of  ve^ela,  with  their  value  and 
the  value  of  their  cai^goes,  and  number  of  persons,  of  the  foreign 
trades  from  the  53  inferior  ports  already  refeiTod  to,  and  from 
jwrts  south  of  the  Chesapeake  as  far  as  Cape  Florida,  and  of 
that  jiortion  of  the  coastwise  trade  which  takes  the  outside 
jmssage  at  Nantucket;  and  were  also  added  the  value  of  the 
precious  metals  and  the  number  of  outward-bound  passengers  of 
the  foreign  tmde — the  princijial  statistics  of  which  have  been 
^ven-^it  is  not  unreaaouable  to  l>elieve  that  a  grand  aggresate 
would  be  shown  tij  prove  that  property  of  the  value  of  a  miUion 
of  dollars,  and  lives  to  the  ninnber  of  ooe  thousand,  are  pttt 
in  jeojmrdy  every  day  throughout  the  year  by  these  dangerous 
shoals. 

Tbe  foregoing  statements  and  remarks  give  a  general  idea  of 
the  great  importance  to  commerce  of  pointing  out,  at  all  times, 
the  seaward  verge  of  the  Nantucket  group  oi  shoals.  In  other, 
p* lints  of  view,  the  subject  presents  itself  in  a  manner,  if  possible^ 
atill  more  strikiug.  Between  the  port  of  New  York  alone  and 
Europe,  there  are,  at  this  time,  four  lines  of  steamers.  Some  of 
these  steamers  cost,  "all  toltl,"  to  put  to  sea,  about  i233  jier  ton; 
or,  for  one  of  the  largest,  say  $675,(^X1.  By  the  present  schedule 
of  sikiling,  the  four  lines  maJce  altogether  136  trips  annually, 
pfvssiug,  of  course,  the  Nantucket  shoids  aa  often,  or  at  the  rate  of 
one  -iteami^r  for  Uttle  over  every  two  aud  a  half  days  thrtJUghout 
the  entii-e  yeAr,  The  cargoes  of  these  vessels  heuce  for  Europe- 
being  made  up,  for  the  most  part,  of  the  bidky  products  of  the 
couutry — are  not  (if  the  precious  metahs,  of  which  they  carried  in 
the  yeAr  1851  $43,673,209,  be  left  out  of  the  account),  oompara- 
tiveiy,  very  valuable.  <>n  the  other  hand,  those  of  the  inward- 
bound  steamers,  consisting  mainly,  fia  they  do,  of  the  most  costly 
mannfactured  goods,  are  genenilly  of  great  value.  This  value 
seldom  fsdls  below  a  quarter  of  a  million  of  dollars,  and  at  times 
rises  above  a  million  of  doUars;  and,  if  the  new8pa]>er  accounts 
may  be  relied  upon,  in  one  instance  actually  amounted  to  double 
that  sum.  As  a  general  rule,  it  may  be  assumed  that  tbe  cargoes 
of  moi'e  than  one-third  of  the  arrivals  are  worth  over  half  a 
million  of  dollars.  From  this  account  it  will  not  be  deemed 
extravagant  to  set  down  these  vessels,  with  their  cargoes,  taking 
the  inwiird  and  outwai"d  trips,  at  a  value  bordering  closely  on  a 
million  of  duDara;  the  destruction  of  any  one  of  which,  if  of  the 
American  lines,  would  cause  a  loss  of  a  like  sum  to  the  wealth  of 
the  couutry  at  large.  Again:  of  the  136  trips  in  1851,  67  were 
homeward'  passages,  at  the  close  of  each  ot  which  large  auras 
were  paid  in  the  form  of  duties  into  the  treaflur}\  These  duties 
— as  often,  probably,  above  as  below  one  hundrcil  thousand 
dollars — on  two  ocetifiions,  being  those  on  the  arrival  of  the 
Ffunklin^  from  Havre,  in  January  and  Julv,  actually  reached 
the  enormous  sums  of  $311,378  50  and  $329,070  80,  respectively. 
Thus  it  appeal's  that,  besides  the  very  hea^'}*  loss  the  wreck  of 
any  of  these  steameirs  would  cause  the  country,  the  receipts  of 
the  treasury  would  be  seriously  aifected;  in  two  instances,  to  an 
amount  that,  if  the  measure  be  at  all  practicable,  would 
prohTbly  point  out,  for  all  time,  the  poaitioD  of  these  dangerous 
shoals. 

To  the  trade  under  the  first  head^  the  project  in  hand  is  of 
more  importance,  as  involving  Liri^^er  intei^est^  than  that  undf»r 
either  of  the  other  t«'o,  and  \^y  all  of  more  v;due  in  regard  to  the 
homeward  than  to  the  outward-bound  trade.  The  ratio  of 
equality  in  the  dangers  which  at  present  exist  between  the 
inward  and  outward  iKmnd  trades,  so  far  as  these  dangers  arise 
from  the  Nantucket  shoals,  is  owing,  it  wiU  be  remarke»i,  not  so 
much  to  the  intriusic  difficulties  of  the  navigivtion  of  the  latter 
(unless,  indeed,  there  are  unknown  currents  in  their  vicinity,  or 
erroneous  estimates  of  the  direction  and  velocity  of  those  that  are 
known),  as  to  the  absence  of  pi*oper  caution  iu  that  tirade  in  making 
an  ofiing.  The  striking  of  the  steamship  Uiuttfd  States,  on  her 
last  voyage  to  Eim>iie,  and  the  total  loss,  with  her  crew,  during 
last  winttjr,  of  the  ship  Ivanhoe^  on  these  shoids,  within  little 
more  than  twenty-four  houi-s*  run  from  their  port  of  departure, 
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New  York,  wotald,  no  donbt,  were  the  circmnstsincea  atteniiing 
theft*  rliaa^tera  known,  prove  the  wrrectneas  of  this  opinion;  and 
of  wliich  the  statistics  of  the  losses  generally  of  the  outwar^l- 
iKiiind  tnide,  could  thev  l>e  jrot  ;it,  would  pmbably  be  a  further 
c^iiiftmiatiou.  But  of  all  the  honiewwtl4»i)uu<l  commerce,  t<)  Uiat 
fmm  European  porta  ia  tlje  markiug  of  tJiesie  ahoala  a  meiLSure  of 
the  greatest  importance,  Fiilly  to  miderstand  why  thia  must  be 
the  ca:4e,  it  id  only  neoeasfiiy  to  f^tate  that  the  tasunl  oourae  of 
this  most  vaJuable  trade  ifi  to  make  Cape  Kiice,  the  eastern  point 
of  NewfoandLaJirl^  and  then  nm  down  the  coast  insitie  the  Gulf- 
^ti-efuii,  which,  by  the  jutting  out  into  the  ocean  of  Nantucket 
and  its  shoals,  here  appra'iches  nearest  the  land.  Tlie  passing  of 
the  shoala  id  hence  a  proceediji^  of  great  peril,  cauj^iug  a  corre- 
«t*r*nding  anxiety  to  all  who  are  engaged  in  this  trade.  Nor  are 
the  porif  and  anxiety  confined  to  the  navigators  of  ftaiiing-vessek; 
they  are  largely  shiired,  notwithstanding  the  more  perfect  means 
by  'S lead-reckon ing,"  in  the  absence  of  the  usual  ^^obsorvationfi,** 
to  determine  the  veaKePs  positit>n^  by  those  in  charge  of  steamers, 
more  than  one  of  w!iich,  in  the  short  tieriod  this  class  of  vessels 
haa  t>een  en» ployed  in  transatlantic  navigation,  have  been  inviDlved 
in  tjie  intricacies  and  dangers  of  these  shoals. 

The  foregoing  remarks  upon  the  \7ilue  of  the  commerce,  and 
the  dangers  of  the  navigation  descrilied^  sufficiently  manifest,  itia 
hoped,  the  great  imp:)rtanco  of  the  contemph\ted  project.  They 
might  t>e  readily  extended  and  snpjxjrted  by  further  statistics, 
i^ot  only  of  the  commerce  proper,  but  of  the  losses  of  property 
and  life-  But  this  more  properly  belongs  to  the  legislator  than 
to  the  enpneer,  whose  province  it  is  rather  to  show  in  what  way 
]  it  what  coat,  the  work  in  hand,  so  essential  to  the  safely  of 

and  of  human  life,  may  be  accomplished. 
.^t-\v  (Daviu's)  South  Shoal  is  the  most  seaward  shoal  of  the 
Nantucket  gp:>up.  It  lies  mil  of  «ight  of  land,  south  by  east-half- 
east,  broad  otf  from  the  island  of  the  same  name,  twenty  miles 
distivnt  It  is  composed  of  fine  white  sand^  quite  hai^i  and 
coiijt>act;  the  least  depth  of  water  on  it  at  mean  low  water  being 
t.  The  raonnd  is  stable-,  though  no  doubt  subject  to 
^  s  ticial  variations,  as  all  anch  alluvial  formations  are,  particu- 
larly in  situations  exposed  to  the  extreme*  of  weather.  The 
extent  of  the  ahoal  within  tlie  two-fathom  cui*\'e  is  one  and  a  half 
mile,  by  a  mean  width  of  about  one-eighth  of  a  milej  and  within 
the  three-fathom  curve  twu  and  one-twelfth  miles,  by  seven- 
twelfths  of  a  mile.  The  shoal  fills  off  rapidly  into  deep  'water  on 
all  sides,  particnlarlv  seawivrd,  in  which  direction  the  soundings, 
in  a  distance  uf  a  mile  and  a  half,  increase  to  fifteen  fathoms.  As 
lltH  general  coui-se  is  east  antl  west,  the  currents,  as  alroafly 
described,  necessarily  run  most  frequi3ntly  more  or  le^  across  it. 
It  is  exposed  on  the  land  side  from  north  (Cape  C<xl)  to  west 
(MontauK  Point),  or  throughout  one-fourth  t^f  the  circle,  to  a 
swetjp  of  the  sea  varying  from  twenty  miles  to  one  hundred  miles; 
and  from  the  north,  round  by  the  east  and  south,  to  the  wejt,  or 
for  the  remaining  three-fourths  of  the  circle,  from  one  hundred 
mUes  to  the  extreme  reach  of  the  broad  Atlantic.  The  ne^irest 
li'ubours  to  the  shoal  by  a  steam  line  are  Nantucket,  40  milea, 
E^l.'ttrtown,  42  miles,  and  Holniea's  Hole,  46^  miles. 

Titere  i.^  no  reason  to  suppose  that  New  South  Shoal  ta  of 
recent  origin.  Like  all  the  shoals  forming  the  extensive  group 
known  as  "  the  Nantucket  shoals,**  it  ia  the  result  of  caiii^s  which 
have  been  in  operation  from  a  remote  period.  Whatever  dif- 
f*»renoe  in  age,  if  any,  exists  between  it  and  the  other  shoals  of 
the  group,  is  wholly  due  to  its  greater  distance  from  the  land. 
TIj  Lt  it  Ims  until  late  years  been  confounded  with  "  Old  South 
Sh-  il,'*  is  highly  pn>bable.  Their  size  and  depth  of  water,  and 
c«'/Li|wirativ€ly  near  proximity,  but,  above  all,  the  ever^varying 
f  direction  of  the  currents  in  the  vicinage  of  the  shoals,  and  their 
positions  out  of  sight  of  land,  would  seem  to  favour  the  correct- 
ness of  this  opinion.  What  previously  was  considered  as  one 
and  the  same  snoal^  has  by  the  Coast  Survey  been  found  to  con- 
sist of  two  distinct  shoals;  a  result  no  less  creditable  or  impor- 
tant from  the  labjura  of  that  great  national  work,  thim  the  dia- 
c>verv  and  marking  of  a  new  shoai 

It  IS  doubtful  wht'ther,  when  its  true  character  is  reflected  upon, 

and  especially  the  exposure  of  the  position,  the  depth  of  water 

and  nature  of  the  sou  at  the  site,  and  its  distance  from  land  and 

.  a  harbour,  any  project  in  the  whole  range  of  maritime  construe- 

|ti«'>n  hail  ever  been  entertained  which  presented  so  many  di^cul* 

rti<5S  in  the  way  of  its  aocompliahmeut,  as  the  one  nn<ler  con- 

liid  ^ration.     Such  was  niy  first  improasion,  when,  with  only  a 

general  knowledge  of  the  circumstances  involved  in  the  mejisure, 

the  bureau  thought  proper  to  direct  my  atten^on  to  it;  but  my 


early  impressions  graduallv  became  a  fsettled  conviction,  under 
the  inttuenoe  of  f/wrta  newly-developed,  investigations  anxiouAly 
made,  and  r^^fl^  ^^tinfw  rvmn- nnrntly  arising.  WhUe  uutler  such  a 
persuasion,  I  be  affectation  on  my  part,  if  I 

weret-opret'  i     '  liffidenco  of  my  ability  to  solve  so 

difficult  a  problem.  If  1  may  not  reoommend  the  true  oourse  to 
be  purauetl  for  constimraatiug  so  great  and  important  an  under- 
taking, it  will  be  truly  regretted  by  me;  but  I  shall  have  the 
satisfaction  to  know  that  I  engaged  ti  the  task  with  a  due  sense 
of  my  obligations,  and  a  single  and  earnest,  desire  to  do  so, 
free  fmm  all  bias  for  or  against  any  particular  system  of  oou- 
Btrnction. 

Instances  nre  not  wanting  of  works  founded  at  positions  ex* 
poseii  to  the  extreme  violenoe  of  the  ocean,  which  have  trium- 
phantly defie^l  it«  power;  and  among  them  may  be  e*«p*_n!iHlly 
nieatiojied  the  Eddystone,  Bell  Rock,  and  Skerryvore  light-houiies. 
But  in  all  these  instances  the  conditions  under  which  the  strue- 
turea  were  raised,  were  widely  difi^erent  from  those  of  the  pn> 
ject  which  is  the  subject  of  this  report  Those  stmctares  went 
founded  upon  rock,  always  or  at  times  exposed  abovt?  the  lev^ 
of  the  sea;  they  were  leas  distant  from  land  and  a  harbf»ar,  and  ' 
open  ti>  the  sweep  of  theoce^an  through  a  smaller  arc.  In  thaat 
onservatfons,  far  am  I  from  desiring  to  undervalae  the  geniiM 
which  designed,  or  the  indomitable  energy  and  peraeveraneB 
which  8Ucce*sfuUy  raised,  these  renowned  works.  My  desire  ia 
rather  to  express  more  emphatically  my  appreciatit»n  of  the 
serious  difficulties  and  hazards  which  are  to  l»e  encountered  in 
carrying  out  the  prrgect  under  consideration.  The  accompanying 
statement,  made  in  the  form  of  a  table,  will  exhibit  at  a  glance 
the  "  conditions"  of  each  of  the  three  pksitions  or  works  jnsi 
named,  side  by  side,  as  compared  with  New  South  Shoal;  ex* 
tended,  for  future  reference,  t/>  the  oost  and  the  time  consumed 
in  the  erection  of  each  work,  those  for  the  latter  being,  of  courvei 
only  estimated. 

No  work  of  a  solid  character  placed  on  a  submerge*!  sand  at  so 
exposed  a  point  as  New  South  Shoal,  were  it  possible  t«  found 
one,  could  long  WTth.*»tand  the  |:K>wer  of  the  ocean.  That  it  would 
not  be  overthrown  by  the  direct  blow  of  the  weaves,  the  sucoeea* 
fid  resistance  of  the  works  just  named,  at  points  where  the  incli- 
nation of  the  bottom  and  the  depth  of  water  are  calculated  CO 
five  greater  force  to  the  wu\^b,  pnjve  )>eyonil  all  reasonable  doubt; 
ut  that  its  de*itruction  would  nevertheless  be  inevitable,  fnom 
the  rapid  and  ceaseless  pr<:)cess  of  the  wasting  of  the  sands  of 
the  shoal,  caused  by  the  recoil  of  the  sea  fnjm  the  mass,  is  no  tei 
certain.  To  provide  a  ba.se  of  sufficient  size  and  strength  |0  i 
sustain  the  necessary  superstructure,  that  slisJl  at  the  same  tim« 
offer  no  very  sensible  obatructicwi  to  the  free  piis.sagp  f>f  the  cur* 
rents  and  the  waves,  t  ^'  —  nt  desideratum  in  founding  worki 
on  snbmergetl  soite  >  ^  the  batter  of  the  orvJWK      Thia 

desideratum  the  last  i^  ..  —  .  has  suppHe<l  in  the  aci^w-pile  of 
Mr.  Alexander  Mitchell,  of  Belfrist,  and  in  the  pneumatic  pile  of 
the  late  Dr.  Lawrence  Holker  Pottg,  of  London.  The  next  in* 
quiry  in  order  is,  whether  cither  of  these  modes  is  applicable  to 
the  site  at  New  South  ShoaL  After  much  reflection,  aided  in  no 
small  degree  by  the  ex[^>erience  acepiired  in  the  erection  of  tht 
light-ho\ise  on  the  Biimdywine,  1  am  of  opinion  that  the  flrst^ 
being  the  method  of  screw-piles,  cannot  he  employed  lu  found  a 
work  at  that  point;  and  tor  these  reasons: 

1,  That  the  SCT-ews  *xvQld  not  be  made  to  nenetrate  tlie  shoal  to 
the  required  depth,  by  any  means  applied  fn">m  a  floating  body, 
moored  in  the  tide  and  sea-way  at  the  point  in  qu<?stion, 

%  That  it  is  not  possible  to  erect  a  temporary  fixed  stmctura 
during  the  working  season  at  so  exposed  a  pidnt,  at  least  in  timt 
to  be  available  for  driving  the  screw-iales;  and, 

3.  That  if  it  were  possible  to  raise  such  a  structure  in  time,  it 
is  doubted  whether  any  power  applied  from  it  oouM  insert  tli# 
pdes,  to  the  necessary  depth,  int^^  n  ^md  bo  hard  and  oom^iact. 

The  screw-pile  has  been  plieil  in  forming  f  junda- 

tions  of  light-houses  on  tin         _  ,  mouth  of  the  Thames; 

on  the  North  Wharf  Sands,  mouth  of  the  Wyre;  on  the  shoal 
ground  off  Holy  wood,  Belfast  hay;  and,  in  this  coimtry,  on 
Brandywine  shoal,  mouth  of  Delaware  hay.  The  attemj^t  to 
erect  a  light-house  on  the  north  end  of  the  Kish  Bank,  in  8l 
George's  channel,  by  means  of  these  piles,  foiled^  from  no  defect 
in  the  principle  claimed  for  these  useful  appliances  in  forming 
submarine  foundations,  but  ]irinci pally,  as  it  is  understo^x  l,  from 
the  coming  up  of  a  heavy  gale  from  the  south-east  before  the 

Siles  were  properly  braced  and  the  diagonal  stays  attached.     Tb# 
esign  to  rais*^  a  beacon  of  Bcarew-piles  on  the  eoiteini  end  of  iba  ! 
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^Xoogoe  Bank  alto  proved  abortive;  but>  a^  in  the  case  of  the 
bmotofe  on  the  Kisti  Baak^  from  no  inherent  defect  in  the  piles 
betUBelvee.     Thia  beacon  w*a  composed  of  five  aix-ioch  piles, 
and  raised  ia  {)o«itioti  by  the  Trinitj  Houbo.    Shortly  after  it  was 
put  up,  it  was  diaoovered  that  an  accident  had  happened  to  it, 
Lazid,  on  examination,  it  was  aecertahied  that  three  of  the  pilea 
l^are  broken  off  shnrt,  and   the  other  two  benL    The  atnmps  of 
I  Ih^  brokea  pilea,  and  the  lower  fiartu  of  the  bent  pilea^  were 
l^louud  perfectly  upri^'ht,  an<l  the  Band  around  them  undisturbed; 
ing  the  atructure  foiled  from  do  fault  of  the  halfi  tliey  had 
of  tho  ground.    Their  ooudition  indeed  aibrds  the  best 
e  of  the  capacity  of  the  screw-pile  on  this  point,  aa  it 
I  tha  force  that  was  sufficient  to  braak  oflf  three  and  bend 
wo  TT~  "  ^  v^ron  pile.4  of  the  size  stated,  was,  at  the  aame  time, 
Kmnej  tihAK  either  of  uprooting  them  or  sven  changing 

[their  ^v^  ♦'  •  bottom.    As  the  force  of  the  wave^  ai^ng 

I  such  ft  J  i\s  fks  these  mhiii  preaenteii,  waa  entii'ely  inade- 

iMate  to  y.  ....^  die  etfects  tleacribed,  the  deatructiou  of  the 
[jCeaooii  was  sought  for  in  other  causes.  The  conclusion  arrived 
,  fit  the  time,  and  no  doubt  the  correct  one,  was,  that  a  vessel 
d  MMied  over  it;  a  conclusion  in  a  meaanre  confirme^l  by  find- 
ling  tne  copper  of  a  vessel  attached  to  the  top  of  one  of  the  bent 
|p>iW  It  uiriy  be  renmi^ked  here,  inddentjwUy,  that  accidents 
||hom  this  canse  form  the  only  real  objection,  save  the  destruotibk 
cter  of  the  material,  either  to  the  screw-pile  or  the  pueii- 
spile,  and  only  then  of  works  founded  in  navigable  depths. 
Bry  one  of  the  instances  cited  of  these  constructions  in 
Land  Ireland,  rafts  or  pontoons,  or  boats  built  expressly 
I  piupOBC^  were  useii  to  receive  the  power  employed  to 
le  toiapib'  But  the  ciroumstances  under  which  this  opers^ 
^nm  tarried  on  were,  in  ©very  CAse,  widely  different  from 
le  which  would  control  it  at  New  South  Shoal  In  no  iiiHtanca 
\  the  exposure  as  areat,  and  in  tb^^^  ^'"i^4i  leas,  and  in  all  the 
oil  afforded  greater  moilities  for  p  An  account  of  the 

evei'al  IfM-iIities  ift  question,  so  lu.,  .:    ..  i:5t,  as  to  include  the 
vvhich  govern  in  sudi  operations,  compared  with 
t  ^    _:Lveu  of  New  South  Shoal,  will  at  onoe  make  thia 

St. 

Tlie  Maplin  Ls  on  the  West  S win  channel,  attheaouthea^  point 

fif  the  ahiial  j^ound  known  uuder  that  name,  and  about  4|  miles 

|^H>m  the  shore,  where  the  Thames  expands  to  a  width  of  20 

f  miles.    The  site  k  bare  at  the  lowest  water  of  spring  tides,  and 

Lthe  **  sand  of  the  bank  of  an  exceedingly  soft  nature.  *    The  soft 

Fthamcter  of  the  soil  is  very  evident  from  the  fact  stated  in  the 

Isocount  of  the  erection  ot  the  light-boiise,  that  the  nine  piles, 

-vs  &s  large  as  4  feet  in  diameter,  Ibrming  the  base  of 

ire,  were  driven  into  the  bottjjm  from  a  rail,  by  30  men, 

.t"  ;i^j  fv.,4^  i^  the  short  period  of  9  days, — The  Wjrre 

d  on  a  low-wiAt^tr  bank  connected  with  the 

-  ^Mit  1|  mile  distant.   Though  open  towanls 

A'i  arc,  it  is  protected  from  its  roll  by 

rlarge  ani.ru   ^f  ^     lu^l,  which  lie  off  in  that  direction.    One 

E^ftocount  s  ^'  the  bank  was  found  ti>  be  sand,  but  of  a 

buoh   hiii  liptiou  th>in   at  the  Maplin,"  and  that  the 

of  a  iV^t  were  "  sunk   13  feet  into   the   bank;"  another, 

►  Oie  etitire  peuolrAtiou  wus  but  10  feet;  the  first  7h  feet  being 

ad^  th^  rest  nmrl.     it  is  scaroely  necessary  to  remiu*k  that  a 

ipoil  may  lie  **  much  har»ier"  than  one  described  as  "exceeilingly 

ft,"*  and  yet  may  uot  be  very  hard. — The  light  off  Holy  wood  is 

10  feet  at  low  tide,  within  a  quaxter  of  a  mile  of  a  low-water 

'  Y  '  "        I  less  than  a  mUe  of  the  shore  off  Belfast  bay,  where  it 

i  >  r  two  miles  in  «idth;  a  positioo,  certainly,  of  no  great 

^e^i"'-*  ji'^.     The  soU  is  described  as  *' hard  sand  and  gravel  for 

^  or  8  feet^  then  soft  tenacious  olay.'^     The  screws  employed  were 

j  feet  iu  diameter:  but  how  fcir  they  were  entered  into  the  bot^ 

nm  the  published  accounts,  ns  far  as  these  have  been  met  with, 

0  not  state.     M/iterials  uuiform  in  size  aud  homogeneous  in 

bftracter,  form  the  most  compact  and  impenetrable  Ixjdies.    This? 

r  seen  on  a  large  scale  in  the  grwater  stability  of  the  sea  slopes 

of  breakwaters,  formed  of  masses  of  stone  of  a  uniform  size,  over 

those  composed  of  eti^nes  of  different  sizes,  aud  in  the  greater 

Irmuess  of  the  road-bed  of  H^AdsJOj  of  which  it  is  the  leading 

Drincijile,  compared  with  the  roads  previously  made.    The  same 

rule  up|)lie3  in  a  meiisure  also  to  soils^  and  will  afford  the  best 

criterinii  by  whicli  to  judge  of  the  facility  these  screws,  or  indeed 

a^         '       form  of  bxly,  may  be  thrust  into  them.     Ha*!  that 

c  the  site  off  Hoh-wijoti  been  all  of  sand^  or  all  of  gravel 

ot  iJNiiMrin  oT  nearly  uuiform  size,  the  penetration  by  the  screw 

would  no  doubt  havis  called  for  a  much  greater  power  than  it  is 


understood  was  used  on  that  occasion,  or,  what  is  the  same  thing, 
the  same  power,  if  applied  afloat,  applied  from  a  fixed  baiiis.  Ae 
it  wasj  the  separation  of  the  larger  bodies  by  the  smaller  on**! 
afforded  faedities,  by  the  latter  acting  as  so  many  minute  vtAUr^ 
on  the  formei',  not  only  to  enter  the  screws  into  the  i^oU,  but  hIao 
to  aoceleratt'  their  descent  to  the  depth  requiretl. — The  KibIi  Bank, 
at  the  site  of  the  light  that  was  proposed  to  mark  its  uorthem 
eoil,  is  about  11  miles  from  the  main  land,  with  a  depth  of  13^ 
feet  at  low  water,  aud  a  rise  of  tide  of  13  feet^  The  botttun  is 
represented  ajs  consisting  of  '*  .land  of  an  excemUn^ly  hard  aud 
dense  description/'  The  screws  were  intended  to  U^  plitnt*Ml  1:1 
or  13  feet  in  the  bottom,  but  it  was  found  Imi'  '     ,  with  tbt; 

means  employed,  to  penetrate  the  bank  to  a  [ith  than 

9  feet. — Tiie  Tongue  Bank,  or  Sand,  is  at  t^  ^i  i  be  Thamej 

estuary,  and  hence  more  exposed  than  tli  which,  l)eair)ea 

having  the  protection  of  a  greater  ex  ten  l.  '-i  aii-.tl  lt>ii:uI  sea- 
wartl,  is  some  few  miles  further  removed  from  tli*  i      The- 

position  selected  for  the  proposed  beacon  wm  on  tlu  r^usum  end 
of  the  bank,  in  17  feet  water  (another  account  mya  U  feet)  with  a 
rise  of  tide  of  15  feet.  The  screws,  which  were  but  2  feet  in 
diameter,  it  is  stated,  were  sunk  into  the  soil,  described  fm 
*'  ground  exceedingly  liard,"  to  the  depth  of  17  ft  9  in.  It  will 
be  remarked  that  the  exposure  aud  depth  of  water  in  the 
liist  two  instances  are  much  greater  than  at  the  pojiitions  ftrst 
named.     How  it  was  possible  m  these  c«  ly  an  adequat«* 

priwer  horn  a  floating  Dody  (under  the  cJ  es  more  diffi- 

cult to  maintain  in  a  given  position),  to  iu^t^rt  dctcws  of  the  ^xe 
used,  to  the  depths  stated,  in  soils  such  as  those  described,  it  is 
difiicult  to  conceive.  The  only  way  to  reconcile  what  otherwise 
is  inexplicable,  particularly  to  those  having  any  experience  in 
such  operations,  is  to  take  the  expressions  applied  to  the  soil,  ivt 
in  the  case  of  that  of  the  site  of  the  Wyre  light,  in  a  citrnparo' 
tiv6  and  not  a  pctsUim  sense.  This  probaoly  is  the  true  exf  4ani^ 
tion,  and  aocoimta  for  whatever  success  attended  the  attempts  to 
apply  the  screw-pile  at  the  Kish  Bank  and  the  Tongue  Sand;  au 
explanation  in  a  measure  confirmetl  by  the  fact  that  the  i>iles  in 
the  case  of  the  former,  though  burietX  up  for  a  depth  of  1*  feet, 
could  not  Mtand  alone,  or,  in  other  words,  that  the  soil,  uudc^r  the 
action  of  the  sea,  on  even  ao  small  a  sur^ice  as  the  shjitt  prtv 
eented  to  it,  was,  from  its  soft  nature,  incapable  of  sustaining 
them. 

It  is  evident  fr^jm  these  statements,  that  in  all  the  cases  men- 
tioned, the  aoU,  if  not  ab^oliUdy^  was  comparotivciy  soft,  and  that 
tills  chanicleristic  alone  a^lmitted  of  the  employment  of  floating 
bodies  from  which  to  apply  the  power  in  driving  the  screws.  At 
the  Brandy  wine  the  employment  of  the  same  means  would  have 
aignaliv  failed  The  prelindnary  examinations  of  the  shoal  gave 
ptfdpable  evidence — which,  if  possible,  was  more  than  eonlirmed 
by  the  subsequent  oj^erations — that  a  more  stable  fwting  would 
be  required;  for  so  &r  from  being  able,  wiOi  mi.Ti  pi.-,n^  .;t],rr 
to  give  the  pile-*  their  proper  relative  !>• 
to  a  depth  which  at  that  point  would  b  i 

of  the  superstructure,  it  is  doubted,  indeed,  whether  they  **ouid 
have  been  inserte^j  far  enough  to  be  able  to  stand  alone.  If  this 
be  true  in  regsird  to  the  Brandywine,  it  will  hardly  be  conteDiit^l 
that  the  application  of  the  same  Imperfect  means  would  meet 
with  better  success  at  New  South  Shoal,  where  the  circumstmicen 
(excepting  the  character  of  the  bottom,  which,  judtjing  from  tl»e 
specimens  and/ee/,  may  be  considered  of  the  8.%nie  ae»cription)  uf 
distance  from  the  land,  and  a  harlx>ur  exposure  and  depth  of 
water,  &c.,  increasing  the  sum  of  the  ditHcultics  attending  such 
operations,  are  greauy  exa^eratod. 

The  experience  at  the  Brandj'wine  is  alonn  reliod  upui  in 
support  of  the  opini^'Q  ccmtaiued  under  the  8ecc>nd  hejid.  Tlio 
fixed  structure  or  platform  at  that  point  stood  19  ft  9  in.  nUivo 
the  sh(  kal,  and  was  55  feet  square,  ^vitn  a  pi-ojection  at  one  comer, 
in  all  forming  an  area  of  3587  feet,  ^id  eonsumeil  74  days  of  the 
working  seison  of  that  hicality  in  its  construction.  At  New 
South  Shoivl  a  structure  of  the  same  description,  large  enough  for 
the  intended  purpose,  would  have  a  floor  of  about  80  feet  square, 
and  an  area  of  about  6400  feet,  and  would  l^e  elevated  38  feet  (as 
will  be  ehown  hereafter)  above  the  bottom — ^tliat  is,  it  would  >»e 
about  double  the  area  and  height,  and  three  and  a  half  tim«vi  the 
cubical  dimensions,  estimate<i  from  the  surface  of  the  shrvd  in 
eAch  case,  of  the  one  on  the  Brandpvinc.  Wli ether  th«?  time 
required  for  the  erection  of  two  structures  of  the  char?vct»'r  of 
those  in  question,  would,  under  like  conditions  of  exposure,  v^c«, 
be  as  the  areas  of  the  floors  and  the  heights  from  the  bottom^  or 
as  their  cubical  contents  above  that  plane,  is  a  (question  of  which 
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the  preBent  experience  in  such  operations  affords  no  satisfactory 
ftoltttion.  It  IB  enough,  howevei*,  for  the  present  piirp<:>Be,  in  the 
iiljflence  of  any  definite  rule  on  the  aubject,  to  show  that — asaum- 
)n^  even  the  most  favourahle  view  of  the  case,  and  taking  no 
account  of  the  greater  expoaure  and  depth  of  water,  anil  the 
increase  of  distance  from  13  to  42  mOes  of  a  harb:)nr  of  refuge  Ln 
the  eaae  of  New  South  Shoa!^  and  conceding  also  that  proper 
Akill  and  due  diligence  were  exhibited  in  the  operations  at  the 
Braiidywine — it  would  not  he  possible  to  raise  the  i*equired 
structure  at  that  point  within  the  season  of  operations  (limited  in 
that  latitude  to  five  months,  from  May  to  September  inclusive,  or 
153  days),  and  leave  sufficient  time  either  to  perform  the  final 
opeiHtion  of  inserting  the  Bcx*ew-pile3,  or  to  make  up  loRses  of 
time  contingent  u[»ou  all  similar  undertakings  exposea  to  delays 
from  vicissitudes  of  weather. 

Neither  ia  it  prubable,  ag  stated  under  the  thiril  head,  that 
recourse  to  a  fixed  structure,  such  as  was  employed  at  the 
Brandy  wine,  were  it  possible  to  erect  such  a  oue  on  New  South 
Shoal,  would  prove  succeasful,  except  in  giving  the  piles  their 
true  relative  positions,  and  this  for  the  reason  of  the  great  eleva- 
tion above  the  point  of  resiakmce  of  the  mechanical  power,  which 
would  be  so  far  spent  in  the  mere  torsion  of  skifta  of  so  elastic  a 
material  as  wrougbt-iron  of  the  length  required,  as  to  prove 
unequal  to  the  due  penetration  of  a  sand  as  hnrd  and  dense  as  that 
which  is  de^icribed  to  be  at  the  point  in  question.  The  elevation 
at  Brandjrwine  shoal  was  23  ft.  9  m.,  ma^le  up  as  follows:  6  feet  for 
denth  of  water  at  lowest  spring-tiile;  7  ft,  6  in.  for  rise  of  highest 
tides  observed  (12  feet  l>eing  the  rise  of  storm-tides):  6  ft.  3  in. 
for  height,  including  2  ft.  3lu.  for  thickness  of  platform  above 
highe,Ht  tides  observed;  and  lastlv,  4  feet  for  height  of  the  capstan- 
drumhead  employed  to  drive  tfie  screws  above  the  floor  of  the 
aame.  It  was  the  original  intention  to  insert  the  screws  in  the 
shoal  for  a  depth  of  15  feet;  but  it  was  only  after  the  most 
strenuous  exertions,  with  a  force  of  thirty  men  working  the 
mechanical  p<jwer  above  mentioned  applied  to  a  spur  anti  pinion 
wheel  attached  to  the  shafts  of  the  piles  as  hnv  down  aa  the 
water  would  permit,  that  they  were  buried  up  in  the  sand  fur  a 
little  more  than  10  feet. 

At  New  Soutli  Shoal,  the  measurements  that  would  go  to 
make  up  the  distance  between  the  point  of  resistance  and  the 
point  at  which  the  power  is  a|»plied,  considered  with  tlie  size  of 
the  shaft  as  the  gov*indng  e<»uditioQ  in  the  case^  are  greatly 
iDLTeaaed,  as  will  be  seen  from  the  follrnvrng  statemeat  The 
depth  at  low  water  at  the  point  proposed  to  occupy  on  the  shoal 
is  14  feet,  the  extreme  riae  of  the  tide  6  ft.  9  in.'  A  phitform 
beyond  the  reach  of  the  seu  «hv4ild  not  be  less  than  15  feet  alKvve 
tlie  level  of  the  highest  water,  fis  the  waves,  by  stnking  against 
tlie  many  vertical  obstructions  presented  by  the  wo^Mlen  piles 
foniiing  the  temponiry  stnicture,  might,  at  the  limited  depth 
named,  be  thrown  upward  against  the  floor  of  that  platfurm  in 
Biich  masses  as  to  endan^r  ita  safety.  Thus,  the  height  of  the 
platformt  including  2  ft.  3  in.  for  the  thickness,  would  6e  38  feet; 
ad«l  to  this  4  feet  for  the  height  of  the  capstan-drumhead  above 
the  platf^:>nn,  and  the  whole  height  is  increased  to  42  feet,  being 
A.ho  the  least  distance  between  the  points  of  resistance  anci  appli- 
cation of  th»>  iK>wer»  and,  as  a  consequence,  the  least  length  of 
taimh  through  which  the  power  to  drive  the  screws  must  be 
exerted — a  length  tlmt  would  aeem  sufficient,  in  Wew  of  the 
exfMjrience  at  the  Bmiid\^wine,  to  defeat  every  eftbrt,  notwith* 
standing  the  iucren>*ed  size  of  the  shaft  to  12  inches,  to  insert 
them  tf3  a  depth  to  iusure  the  safety  of  the  superstructure. 

The  pneumatic  pile  of  Dr.  Potts  is  of  more  recent  origin  than 
tlie  sei*ew-pilt5,  or,  at  lea^it^  has  not  lieen  so  long  known  to  the 
public.  It  has  not  yet,  it  is  Ixdieved^  been  successfully  applied  in 
founding  works,  such  as  lighthouses,  beacons,  harlioui-s,  &a, 
exposed  to  the  sweep  of  the  ocean.  That  it  is  practically  appH- 
caule  for  the  purpose  there  is  every  reason  to  believe.  The 
fevourable  opinion  of  those  well  known  in  engineering  and  con- 
atruction  in  Grejit  Britain,  communicated  in  the  rejxirt  on  the 
ioe-harlx>urs  of  the  Delaware,  dated  the  28tli  Decemt»er  last,  may 
be  recvivod  as  conclusive,  piirticularly  as  it  is  supported  by  crises 
of  aujdicjition  alre;iiiy  ma^ie  in  other,  and  in  some  respects  kindred 
worVs^  on  this  iH)int.  To  this  testimony  and  to  these  casea  the 
btir*^a  in  referred  for  all  the  infonnation  in  possession  of 

this  II  the  f*uhject.     Of  the  latter,  it  is  deemed  sufficient 

fur  i\\r  iiri  Ki  iif  occiiaion  to  recount  merely  the  following  instances 
in  whiiJi  these  piles  have  l>een  UBe<i,  to  show  that  their  size,  both 
length  and  diameter  considet  e«],  wuuld  »eem  only  limited  in  their 
application  to  tlie  power  under  the  cLi'cumstancea  to  handle  them. 


Besides  being  emploved,  among  other  instances,  in  the  founding 
of  the  piers  of  a  viaduct  in  Anglesey  over  an  arm  of  the  sea,  the 
bed  of  which  is  of  running  sand  and  gravel  of  great  depth;  in  an 
experiment  on  Gi-ain  Spit  to  test  the  powers  of  the  pile  to  suBtaiiL 
grejit  weights;  in  the  sinking  of  a  pile  of  large  dimenaionB  in  a 
quicksand  in  Cornwall;  in  the  construction  of  a  bridge  over  tha 
Thames  at   Dat-chet;  and  in  the  foundation  of  part  of  a  lai^ 
viftiluct  on  tlie  Holvhea/i  line  of  railway,  a  pile  af  thi?*  descriptioa, 
3  feet  in  diameter,  has  been  sunk  in  tlie  Ooodwin  Sands  to  the 
depth  of  77  feet,  to  the  clialk  formation;  and  others  of    ' 
mous  size  of  10  feet  diameter,  as  coiferdams,  in  the  cot 
of  the  Midland  Great  Western  Rail^ray  bridge  over  the 
To  this  list  may  be  added  the  new  brutge  over  the  Th.  i 

Putney  to  Fulhani,  in  which  the  piera  will  be  formed  of  t  i,  ^^^l^ 
iron  cyltuders  8  feet  in  diameter,  carried  to  such  a  depth  aa  not 
to  interfere  with  the  dredging  of  the  river.  It  is  proper  ta 
remark  here,  that  other  ap]ili cations  of  both  the  screw^pile  ftnd'1 

Eneumatic-pile  either  in  couatructions  or  in  experiments,  tna^  I 
ave  been  maile  and  notaced  in  the  publications  of  the  day,  partial 
cnlarly  in  periodical  devoted  to  such  and  kindred  subjects j  but! 
as  these,  in  consequence  of  the  reati'ictions  upon  the  purchase  ofl 
books^  are  only  occasionally  accessible,  and  then  through  privattf  ] 
sources,  nothing  is  positively  known  as  to  the  fact. 

The  objection  to  screw-piles  for  founding  a  work  at  New  Sontli 
Shoal  does  not  apply — except  as  to  giving  them  their  true  relativi^ . 

{)oaition— to  pneuraatie-piles,  wliich,  being  sunk  into  the  bottomTJ 
yy  atmo«)heric  pressure  caused  by  exhausting  the  air  from  th^l 
hollow  shaft,  the  ere*2tion   of  a  fixed  structure,   such  aa  thasj 
required  to  apply  tlie  mechanical  power  to  drive  the  former,  Ut\ 
dispensed  -ndth,  and  the  objection  to  the  great  length  of  the  pile  f 
through  which  tliis  power  must  be  exerted^  at  the  same  time  got 
rid  of.     But  it  must  not  be  supposed,  that  l>ecause  a  fixed  stmc^ 
ture  is  not  indispt? usable,  a  floating  body  is  deemed  sufficient  foF 
the  successful  appli coition  of  atmospheric  piles  in   the  present 
instance.    This  is  not  the  case.    That  these  piles  may  be  planted 
singly  in  favourable  weather  at  so  exposed  a  p<jint  as  New  South.  ; 
Shoal,  by  well-devised  measures  fully  matured,  from  so  unstable ' 
a  footing  as  a  floating  b«)dy,  the  sinking  of  the  cylinder  oin  the 
Goodwin  Sands  is  of  itself  abundantly  sufficient  to  prove;  bnt 
that  the  number  of  piles  required  to  constitute  a  founflation  foi ' 
a  lighthouse  or  beacon  maVi  under  the  circumstances,  be 
to  receive  their  proper  relative  positions,  so  far  at  le^st  as  to 
render  them  properly  available  for  the  intended  purjjose,  is  not 
believed.    The  manner  in  which  It  h  proposed  to  provide  against 
this  objectitni  in  the  use  of  the  atmospheric  pile  m  the  preeenlfl 
case^  or  at  other  [>oints  of  equal  exposure,  wUl  be  explained  in  the 
project  now  sulmiitteti 

Having  premised  that  though  a  solid  structure  at  New  Sontli 
Shoal,  were  it  pogsible  to  erect  one  at  that  exposed  point,  might 
withstand  the  direct  aasaulta  of  the  sea,  it  nevertheless  woula  be 
overtJirown  by  the  wasting  of  the  sands  on  which  it  st 
through  tlie  insidious  working  of  the  waves  acting  on  the  i 
and  that  to  meet  the  cane,  it  would  be  neoe^ary  to  adopt  a  foim-*l 
dation;  which,  while  it  afforded  the  neoeasary  area  and  strengtli  * 
to  support  the  retiuired  superstructui'e,  would  offer  no  impediment^ 
practically  considered,  to  the  motion  of  the  cnrrenta  or  the  wave«; 
Laving  also  expressed  the  opinion  that  works  combining  thei 
pre-requisites  may  be  founded  on  submerged  soils  by  means  t 
Mitchell's  screw-pile  and   Pott*s  pneumatic-pile— an*  1   fuither,! 
that  for  reasons  which  it  is  conceived  are  indisputable,  the  former  1 
cannot  be  applied  to  that  use  at  New  South  Shoal^the  bureaqj 
will  already  be  prepared  to  learn  that^  iis  the  practical  applicatioii  _ 
of  the  L%tter  is  not  open  to  the  same  objections,  it  is  recummended 
for  the  present  design. 

The  instructions  of  the  bureau  calling  for  a  plan  and  estimate 
for  a  beacc*n  on  New  South  Shoal  are  predicjited  on  so  much  of  th« 
**  Act  making  appropriations  for  lighthouses,  light-lxmta,  bnoyB,"! 
&c.,  approved  Klitreh  3,  1849,  as  is  contained  La  the  followingi 
words,  to  wit:  **For  a  screw-pile  beacon  or  other  practioibltfl 
structure  on  New  South  Shoal,  off  Nantucket,  disoo veiled  by  thai 
sur\^ey  of  the  coast,  |2fi,(HXi,  to  be  expended  under  the  direoticml 
of  the  Bureau  of  Topographical  Engineers,**  A  plan  and  estimatM 
for  a  beaeciu  are  accordingly  herewith  submitted.  Considering^J 
however,  that  a  beacon  would  mark  the  shoal  during  the  dftj 
only,  and  that  the  risks  and  dangers  of  navigation  are  mor 
imminent  and  numerous  at  night,  and  especially  dr  '  ^  "^^  ' 
boister»:nj8  aeasiin,  when  the  nighta  are  longest,  it  has  bet  I 

advisable,  in  anticipation  of  the  approval  of  the  bui^eau,  t.  -  [  i '- 1  ■* 
also  a  plan  and  estimate  for  a  lighthouse  for  the  same  poinL 
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doiiig  thia,  leea  hesitation  luui  been  felt»  becaiue,  in  the  erection 
of  Any  work  at  a  position  »o  exposed  aa  the  one  un<ier  conaitiera* 
tion,  the  only  real  di^culty  conaista  in  eatablishiug  the  fouuda- 
tion;  and  becauae  the  greater  ooat  of  a  IighthotL»e,  although  cer- 
tainly considerably  more  than  for  a  beacan^  bears  no  sort  of  i^e^ 
aonaSle  ci>mpari9on  when  the  auperior  and  continuona  uaefulnesa 
of  the  lighthouse  h  oimsidered.  It  waa  ahio  conceived  that  the 
plan  mij^ht  be  ao  amui^ed^  that  in  case  the  beacon  Btructtire 
should  be  a<lopted,  and  ahould,  when  raiaed,  be  found  c<>m]r>eteut 
to  resist  tiie  shocks  of  the  ocean,  the  proje<;t  of  a  lighthouse  might 
be  finally  executed.  In  contetiiplatioii»  therefore,  of  that  nltiuiat^ 
cbje^*t  tri*^  iliinenaiona  of  the  pr^^poaed  beacon,  in  general  and  in 
det'ii  '  u  enlarged  beyond  what  might  be  otherwise  con- 

side  n  lit;  but  whatever  may  be  the  excess  thu»  caused 

in  the  estimate  for  the  beacoUf  it  ia  confined  almosit  wholly  to  the 
foundry  co^t  of  the  structure.  In  other  reapects,  unless  the  size 
of  the  work  ahould  be  greatly  reduced,  the  expenaea,  exeeptmg 
Ihoae  in  which  time  enters,  would  remain  nearly,  if  not  quite^ 
the  same. 

Aa  the  two  structures,  aa  already  stated,  are  in  part  common 
to  each  other,  a  descnption  of  the  bghthouae,  aa  the  larger  of  tlie 
two,  will,  with  occasional  reference  to  the  beacon,  be  sufficient 
Ibr  both. 

The  foundation  is  composed  of  iron  piles,  so  grouped  together 
M  to  form  an  octag^^nju  prism  50  feet  in  diameter,  and  about 
4i  iset  in  height  f^rom  thia  pnsm,  as  a  base,  riBea  a  truncated 
pyramid,  composed  also  of  iron  pilea,  which  inclining  inwai\l 
6  on  1,  for  a  further  height  of  120  feet,  fall  within  the  diameter 
oC  10  feet,  and  are  received  and  secured  in  a  great  ring-piece, 
which,  in  turn,  is  surmounte*!  by  the  watch-roora  and  lantrirn, 
making  the  whole  height  185  feet.  The  piles,  one  at  each  angle, 
lud  one  at  the  centre  of  the  octagonal  pnam,  are  of  1 2  inchea;  those 
of  the  truncated  pyramid  in  three  lengths  of  12  inches,  tapering 
to  5  inches.  The  entire  structure,  including  the  prism  for  the 
length  of  the  piles,  is  braced  horizontally  in  seven  planes,  and 
diagonally  between  every  oonsecntive  two  of  these  plauea,  except 
where  the  dwelling  of  the  light  or  cage  of  the  beacon,  aa  the  ca^se 
may  be,  interferen,  when  these  are  in  part  omitted.  The  dwelling 
stands  40  feet  above  the  highest  tides,  is  composed  of  three 
stories  of  9  feet  each,  and  communicates  with  the  watch-room  and 
lantern  above  by  a  spiral  staii*way  in  a  column  of  wrouglit-iron 
8  feet  in  diameter.  The  two  lower  stories  are  30  feet,  and  the 
upper  story  20  feet  in  diameter;  the  first  and  third  storie.^,  as 
weU  as  the  roof  of  the  ilweEing,  and  the  watch-room  and  lantern, 
being  surrounded  by  galleries.  The  watch-room  and  the  lantern 
are  12  feet  in  diameter;  the  former  6  ft.  9  in.  in  heiglit,  the  latter 
about  12  feet,  with  the  roof  and  ventilator,  &c,  20  feet  in  height 
The  beacon  occapiea  but  two  of  the  three  lengths  of  piles  forming 
the  pyraniidal  frustriim  of  the  larger  structure.  The  cage,  the 
bottom  of  which  is  elevated  60  feet,  and  the  extreme  top  108  feet 
above  the  level  of  the  highest  water,  is  CK>mpo8ed  of  columns 
arranged  in  tiie  form  of  a  cylinder,  24  feet  in  diameter  and  24  feet 
in  height,  surmounted  by  a  canopy,  giving  it  a  further  height  of 
£4  feet 

These  are  the  outline  or  main  features  of  the  two  atnictures. 
The  details  will  be  better  understood  from  the  drawings  commu- 
nicated herewith,  than  from  the  most  lengthened  and  minute 
description.  They  consist  of  an  elevation  and  vertical  section  of 
each  work  on  a  stale  of  4  feet  to  an  inch  (^f),  and  sixteen  sheets 
of  details  on  the  same,  and  double  the  saJlej  and  will  show,  not 
only  the  manner  of  bracing  proposed,  but  also  the  character  of 
the  cage,  the  arrangement  and  iiaish  of  the  dwelling,  and  passage 
thence  to  the  watch-roora  and  lantern  of  the  latter;  and  also  the 
sjrangements  for  securing  the  boat  for  taking  in  stores;  the 
position  of  the  fog-bell;  the  keeping  of  the  oil,  water,  and  fuel, 
fc,,  &c,;  and  all  other  particulars,  even  to  the  size  of  the  material 
employ e<l,  &c.  Talbotypes  of  the  elevation  and  vertical  section  of 
eacn,  reduced  in  scale  to  about  j^,  are  also  appended  to  the 
report 

It  is  now  necessary  to  explain  in  what  manner  it  is  proposed 
to  eatablish  either  work  on  the  shoal.  It  was  stated,  when 
describing  the  applicability  of  screw-piles  and  pneumatic  piles 
for  founding  the  proposed  stnicturea,  that  as  the  latter  require*! 
no  mechanical  force  to  insert  tbem  into  the  bottom,  the  employ- 
ment of  a  fixed  staging,  fr^:>m  which  to  apply  such  force  as  was 
ireanlred  in  the  nse  of  the  former,  would  be  unnecessary;  and  that 
alUiough  a  floating  body  might,  by  well  digested  measures,  in 
fiivoorable  weather,  be  successfully  employed  in  sinking  them 
mnglyi  it  would  not  be  practicable  to  give  the  nnmber  of  piles 


required  to  found  the  work  their  proper  relative  positions  from 
so  unsteady  a  footing.  The  utter  nopelessness  of  obstructing  a 
fixed  platform,  under  the  circumstances,  at  so  exposed  a  point  as 
New  South  Shoal,  at  least  by  such  time  in  the  working-stijiaon  as 
to  render  it  available  for  the  intended  purpose,  wiis  also  shown. 
What  other  course,  then,  shall  be  a<lopted  in  the  emergency?  It 
is,  in  my  opinion — not  lightly  formed — to  c-trry  out  and  deposit 
on  the  shoal,  by  one  bold  measure,  the  entire  lower  or  foundation 
portinu  of  the  ntructure  described  as  the  octagonal  piinm,  and  by 
Dr.  Pott3*3  prjcesji,  so  simple  in  it^  character  and  wonderful  iii 
its  results,  to  sink  it  in  the  sand  t>  the  required  depth.  It  will 
Qot  escape  attention,  that  in  taking  this  course,  the  necessary 
bracings,  down  to  the  very  level  of  the  shoal,  will  be  secured  to  j 
the  work;  whei'eas,  in  putting  down  the  piles  separately,  the 
attaching  of  them  is  barely  poaaible  under  the  most  favourable 
circumstances,  at  so  exposed  a  point 

The  fouu'lation  or  lower  portion  of  the  structure,  already  in  ■ 
part  described,  ia  fomietl  of  nine  piles,  occupying  the  angles  and  ' 
centre  of  the  prismatic  figure,  botmd  together  by  two  sets  of 
horizontal  braces— one  20  feet  from  the  bottom,  the  other  at  the 
top — and  by  three  sets  of  diagonal  braces  between  these  planes. 
It  is  necessary  to  state  here,  that  the  lower  part  of  each  pile  b 
received  by  a  cylinder  having  a  conical  base  or  foot  through 
which,  by  a  separate  pipe,  provided  for  tlie  purpose,  exteniliug  t*> 
the  top  of  the  framing,  it  is  designed  to  excavate  the  sand  by  the  i 
pueuinatic  process.  By  this  at*rangement  the  advantages  of  the  I 
two  systems — of  the  screw-pile  and  the  pneumatic  pile — have 
been  combined;  the  mefius,  on  the  one  hand,  by  which  the  soil 
may  be  peuetrate^l  to  the  required  depth,  and  the  use,  on  the 
other,  of  a  shaft,  presenting,  with  a  proper  bearing,  the  lenst  ex» 
posure,  strength  considerea,  to  the  action  of  the  sea.  For  the 
character  of  this  amingement^  and  for  all  other  details,  reference  j 
is  respectfully  made  to  the  model  of  the  foun<lation  section,  on  a  ' 
scale  of  J^f,  which  will  be  deposited  in  the  bureau.  The  work, 
as  designed,  including  the  cylinders  with  the  oonical  bases  to 
receive  the  solid  piles,  and  all  necessary  appendages,  such  as  air* 
pump  and  receivers,  and  air  and  sand  piles,  Stc.^  &C.,  for  sinking 
it  into  the  botti^m,  weighs  238  tons.  To  receive  and  float  this 
great  weight,  distributed  as  it  is  throughout  such  large  bounds, 
wlU  require  twin-camels,  «w;h  at  least  100  feet  in  length,  15  J  feet 
beam,  and  10  feet  depth  of  hold,  or  say  about  160  tons.  These 
cainds,  when  light,  wiU  draw  little  over  3 J  feet  water;  and  when 
loaded,  about  7  feet  Carrying  the  foundatifjn  as  pi'on<>»eti,  with 
the  Inwer  set  of  horizontal  bmccs  resting  on  the  rad,  the  cones  or 
shoes  of  the  cylinders  will  extend  nearly  4^  feet  below  the  ke^ls* 
In  this  same  position,  61  tons  of  the  weight  will  be  suspended 
below,  while  the  balance,  or  177  tons,  will  atind  above  the  rail 
It  will  be  time  enough,  ahould  the  present  design  be  approved 
and  ordered  to  l>e  carried  out  ^^  digest  all  necessary  details,  to 
insure  a  full  efficiency  to  the  camels;  to  determine  whether  they 
shall  consist,  as  nuw  proposed^  of  two  similar  vessels  of  the  ordi- 
nary mo^lel,  or  of  twit  having,  when  combined,  the  gengral  out- 
line of  a  single  vessel;  the  most  perfect  way  of  securing  them  to 
each  other,  and  to  their  burden;  the  best  arrangement  for  towing, 
mooring,  and  flooding;  and,  finally,  the  proper  mode  of  remov- 
ing them  from  under  the  fnuning  when  it  rests  in  position 
on  the  shoal.  It  is  even  now  evident  that  it  is  desirable  so  to 
modify  the  lower  framing  that  a  larger  proportion  of  the  weight 
may  be  carried  below  the  body  of  the  camels  than  the  present 
arrangement  provides  for.  Again^  it  further  appears,  as  far  aa 
experiments  with  the  model  may  be  relied  upon,  that  to  insure 
the  uniform  descent  of  the  foundation,  it  is  necessary  to  have 
either  an  air-pump  for  each  pile,  or,  if  one  air-pump  only  is  U8ed» 
to  oommunicate  with  the  soil-receivers  by  air- pipes  of  equal 
lengths.  The  weight  on  each  pile,  when  resting  on  the  bottom, 
is  26*2  tons,  which  distributed  over  I9'6  feet,  the  area  of  the  base 
of  the  cones,  5  feet  in  diameter,  gives  1*33  ton  for  each  foot  The 
entire  weight  of  the  lighthouse  structure  is  640  tons;  of  the 
beacon,  466  Urns;  giving  71*1  tons  on  each  pile,  or  3' 6  tons  on 
each  superficial  foot  in  the  case  of  the  first,  and  5 1  "6  tons  on  each 
pile,  or  2*6  tons  on  each  superficial  foot,  in  the  case  of  the  second 
work.  To  sink  the  cylinders  19  feet  in  the  sand,  the  depth  pro- 
posed, will  require  the  niising  in  each  case  of  a  column  of  sand 
of  that  height,  6  feet  in  diameter,  or  373  cubic  feet,  or  about 
seven  times  the  contents  of  the  receivers,  calculate  at  54  cubic 
feet.  As  there  is,  however,  a  large  admixture  of  water  with  the 
sand,  raised  by  pumping,  the  descent  of  the  cylinders  will  nece«-  i 
sarily  call  for  the  filling  of  the  aoil-reoeivers  much  more  fire* 
quently. 
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In  reoommendiiig  the  cairjing  out  of  the  foundAtioD  in  one 
body  to  the  shoul,  the  haasards  which  belong  to  the  entire  pro- 
oeoding,  from  the  departure  of  the  camels  wiui  their  burden  from 


by  dwelling  on  the  subject,  I  may  have  rather  mi^xutied  ^ 
The  towing  the  camels  in  a  aea-way  with  their  load|  a  larpe  por- 
tion  of  which  ia,  on  the  one  hand,  high  above  their  decks,  and 
on  the  other,  far  below  their  water-line;  the  placing,  and  thieti 
securely  mooring  them  at  the  selected  site;  the  flooding  tii« 
camels,  and  then  relieving  the  foundation,  on  resting  oo  the  botp 
torn,  fk)m  them,  without  injury  from  the  heave  oi  the  em  td 
either,  particukrly  the  former;  and,  lastly,  the  sinking  of  lb© 
pilea  by  the  pneumatic  procesa,  are  all  operationa,  under  the 
circumstanoea,  of  much  delicacyi  liable  to  great  riakfl,  and,  a* 
a  consequence,  involving  the  iamies  in  much  uuoertainty.  Th« 
velocity  and  ever-changing  direction  of  the  curreuts  at  the  site, 
find  through  the  group  generally^  the  expoRure,  and  the  distancsc 
of  the  fthoai  from  the  land;  and,  above  all,  if  it  be  poaaible  to 
draw  a  distinction  where  each  controlling  condition  hoUls  so 
important  a  place,  the  distanoe  of  the  point  of  dantin&tion  from 
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the  select^  harbour,  to  their  arrival,  and  the  complete  establieh- 
lueot  of  th<?  work  at  the  site,  are,  it  ia  believed,  in  no  wiae  under- 
rated*   St^i  far  from  this  being  the  caae,  it  ia  not  improbable  that, 
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a  harbour,  all  go  to  show  that  the  difficulties  and  dangers  of  ' 
operation  are  of  no  ordinary  character.    Aa  ita  aucc^ss  T 
on  the  vicissitudes  of  the  weather,  that  is  the  true  tu 
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[  cwit  the  final  design.    Bat  in  making  these  obsenrs- 

alio  to  say,  tlmt,  in  my  opinion,  the  question  is 

}  ttoti  as  i&  most  eaaes^  a  mere  telection  from  several  plana^  but  ia 

^  reduced  to  the  alternative  of  adopting  the  pb^n  now  suggested 

a«  the  only  one  that  has  a  cliance  of  sucoeae,  or  the  entire  aban* 

donment  of  the  deaign,  to  mark  the  poeition  of  the  dangerous 

shf^'^l  i'l  <nif*stioO. 

T  f  operations  for  the  erection  of  the  lighthouse  calls 

for  '■  «  half  years,  thus  distributed:  one  year  and  a  half 

in  c^mstructing  and  setting  up  and  talking  down  the  work  at  the 

fntiTiJrr,  and  transporting  it  to  the  selected  harbour  of  reftwe 

rture;  the  firet  aeaaon  at  the  shoal  in  establishing  the 

i»a  section  at  the  site:  the  second  season  in  raising  and 

J  the  pile-framing,  and  forming  the  iron  work  of  tlie  dwell- 

^9aS.;  antJ  the  third* and  last  season  in  finisliing  the  interior  of 

^Iwelling,  &c.,  completing  the  lantern^  and  setting  up  lighting 

atuSf  oonstructing  hoistlng^hivtts^  kc^  putting  up  fog-bell 

Istriking'machlneryf  water  and  oil-tankj^  Sic,  fiutiishing,  pcdni- 

Ylkc.^  and  lighting.     The  plan  of  orfemtions  for  the  erection 

Be  beacon  ©jvera  three  yejtrs,  employed  as  follows:  one  year 

at  the  foundry  in  forming  structures,  ^\  the  firat  season  at  the 

I  ahoal  in  fixing  the  foundation  section;  and  the  second  and  la^t  in 

building  up  and  bracing  the  framing  and  forming  the  cag^  &c. 

Conceirmg,  as  already  remarkeil,  that  the  placing  of  the 
foundation  coiifttitutes  the  main  obstiicle  to  a  successfS  issue  to 
the  proposed  pi'oject,  a  de<)cription  of  the  operations  to  carry  it 
out  will  be  confined  to  an  outline  of  what  would  [irobably  be  the 
course  in  regarj  to  that  mcaflure.  It  is  neeeasfiry  previously, 
however,  to  state,  that  although  there  is  as  little  as  i^  feet  at  low 
water  on  the  shoal,  and  an  area  of  considerable  extent  within  the 
twu-fathom  curve  at  the  same  stage  of  the  tide^  it  has  been 
thought  advisable  to  design  the  work  for  a  point  in  a  depth  of 
14  feet  on  the  land-side^  and  midway  of  the  len*2:th  of  its  crest, 
which  standing  in  the  relation  somewhat  of  a  breakwater,  wiM 
aS>rd  a  partial  pmtectiou  to  the  work  ag^iinst  the  deep-sea 
wave.  It  should  also  be  statetl  that  as  Nantucket,  the  nearest 
harbour  to  the  shoal^  has  but  6k  feet  at  low  w^ter  at  the 
•tttmnce,  Edgartown,  the  next  nearest^  with  15  feet  at  the  same 
stage  of  the  tide,  is  selected  as  the  harbour  of  departure  and 
[  tt^f6  in  the  prop08e<l  undertaking, 

[     The  precise  site  of  the  work  on  the  shoal  havbig  been  marked 
I  out  by  diac-buovs,  having  m<xiring  anchors  laid  down,  &c.,  and 
[the  double  section  tx)rap«ing  the  fouutlation  put  u>getJu!r  on  the 
els,  a  favourable  state  of  the  weather,  with  the  wind  ofinhore, 
kid  be  taken  to  set  out  from  the  hai'bom^^ — so  timing  the 
f departure  as  to  reach  the  aboal,  distant,  as  already  stated,  forty- 
I  two  miles,  by  the  dawn  of  day.     The  time  re^piired  to  make  the 
>  wiU  depend,  of  course,  on  the  speerl  at  which  the  steam-tugs 
tow  the  camels  with  their  burtlen.    Tliis  will  probably  be 
nd  to  be  somewhere  between  three  and  a-half  and  seven  miles 
I  per  hour;  but  thii*  point  should  be  settled  previously*  by  one  or 
}  more  experimental  ti'ips  otT  the  mouth  of  the  harbtur.    Thene 
trmls  may  also  be  found  neoeiisary  to  ascertain  how  the  camels 
carry  in  a  sea-way,  so  as  pi\>perly  to  adjust  the  burden  on  them, 
ftc.     Aa  the  draught  of  the  foundation  structure,  as  carried  on 
^e  camels,  is  less  dy  2|  feet  than  the  depth  at  low  water  at  the 
point  at  which  it  b  proposed  to  fouud  the  w^rk,  the  amval  at 
the  sh'ial  need  not  be  governed  by  the  stage  of  the  tide,  though 
^  high- water  is  preferable,  as  all  other  c^^nditious  being  the  same, 
[  the  swell  of  the  sea,  in  consequence  of  the  greater  depth  is  then 
least.     Having  arrived  at  the  shoal,  the  operation  of  depositing 
the  foundation  at  the  site  is  one  which,  in  case  the  weather  con- 
tinues propitious,  should  require  but  little  time  to  accomplish, 
I  As  the  plan  of  the  work  is  baaed  on  a  regular  figure,  and  may 
atly  take  any  position  relatively  with  me  shoal,  the 

I  should  tt)w  the  camels  into  pLice  on  the  direction  of 

^WffTCnt  as  it  then  runs,  when  the  anchors  will  be  let  go,  and 
[the  other  appliances  prepare*!  for  the  purjx^se  put  in  requisition, 
>  moor  tlw*»i.  ;<s  liiiriio\-iible  as  the  cii-cumstiinoes  of  the  case  will 
lit      I  rcjceeding  in  c<»urse is  to  fiood  the  camels,  and 

tlir  lull  on  the  bottom,  when  the  former  maybe 

I  drawn  by  the  steam-Uigs  fn^m  beneath  the  latter.  A  full  and 
well-instmcte^J  force,  ieady  occupying  the  work,  will  then 
[  ctJtninence  sinking  the  structui'e  by  the  afij>lJcation  of  the  steam 
[i^ir-pump,  by  excavating  the  siind  under  the  piles  through  the 
'ones  forming  their  feet>  and  continue  vigortmsly  to  prosecute 
Jlhe  operation  until  it  desceutls  to  the  re<iuired  depth.  Twentv- 
f^our  hours  of  favoui'able  weather,  would,  it  is  confidently 
I  "believed,  suifice  for  the  complete  and  aatisfaclory  accomplishm«nt 


of  this  most  novel  proceeding;  and  even  half  that  time  to  place 
the  work  in  safety  on  the  shoal  against  any  ordinary  contingency 
of  weather^  in  case  the  state  of  it  at  the  time  should  prevent  the 
sinking  of  the  cylinders.  The  great  breadth  of  the  structure 
compared  with  its  height,  and  the  absolute  regularity  uf  its 
figure,  combined  with  its  enormous  weight,  and  the  smallness  of 
the  surfiiee  exposed  to  the  blow  of  the  sea,  all  go  to  warrant  a 
confidence  in  this  belitil*. 

Estimates  for  the  light-house,  as  well  as  the  beacon,  accompany 
the  report    They  consist  in  each  case  of  a  synoptical  estimatorJ 
under  distinct  heads,  with  references  to  corresponding  subordinatd 
estimates,  nmning  much  into  detail. 

It  has  been  earaesUy  desired*  by  tracing  closely  the  probable 
course  of  the  operations,  to  atrivs  at  the  true  cc fst  of  carrying  out 
the  designs  submitted.    No  eidgency  that  seemed  likely  t«  aris 
has  &iled  to  be  noticed  and  provided  for;  and  hence  tL  u  i 

is  confidently  entertained,  that  either  work,  iJ'  at  all  1 1 
maybe  executed  for  th«^  ^  down  for  it     It  oiav  Hxrit«| 

surprise  that  this  aasurau  be  given,  when  the  aggregatStJ 

in  either  case  is  so  large.  x»u^  v^  oen  tne  position  and  charactepl 
of  the  locality,  and  the  extxihordinary  oircumstanceB  under  which  J 
the  operation  must  be  carried  on,  are  fully  understood 
fiiiriy  weighetl,  this  feeling  it  is  belie ved- will  give  place  to  a  f 
conviction,  that  though  imide  up  from  data  as  full  as  the  natu 
of  the  case  would  permit,  they  in  no  wbe  exaggerate  the  probablel 
cost  That  the  large  expenditure  called  for  to  consiuumate  th6i 
more  complete  design  of  the  two  would  be  justified  by  so  largttj 
an  expenditure  as  that  named,  the  valuable  iutereats  that  would  ■ 
be  subserved  by  it^  as  set  forth  in  part  in  the  present  report^  it  is 
presumed,  wiU  generally  be  admitted. 

Of  the  three  great  light-houses,  Eddystone,  Bell  Bock,  and 
Skerryvore,  the  last  only  was  built  aft«?r  the  intro«iuction  of 
steam  navigation.  Mr.  Alan  Stevenson ,  the  engineer,  in  his 
account  of  3ie  oonttruction  of  the  Skerryvom,  aaya:  **From  the 
extent  of  the  foul  gnound  r  ■  —  '  '*^kerr3rvore^  and  the  absence  of 
good  harbours  in  the    n  ^hI,    it  was  foreseen  at  tlie 

outset  that  the  operation^    ..   ..^..king  COCK)  tons  of  materials  ou 
the  mok  could  not  be  accomplished  by  means  of  sailing- vessels^ J 
witii  that  degree  of  cerUunty  and  regularity  which  was  oasirabie^l 
in  onler  to  obt-'iin  the  full  benefit  of  the  short  working-sesst^I 
which  the  diiuate  of  the  western  Hebrides  affords,  and  the 
necessity  for  providing  a  steam-tender  was  therefore  generally 
admitted,"     Again:  "The  use  of  a  steamer  at  Uie  very  outset  of 
the  works  would  doubtless  have  proved  of  the  greatest  service  in 
the  erection  of  the  barrack  on  the  rock^  fiud  would  have  mate- 
rially lightened  our  cares  and  toik;  but  I  am  not  sure  that  I 
should  have  acquired  so  thorough  an  acquaintance  with  the  diffi- 
culties and  dangers  of  tfee  Skerryvore,  or  thnt  1  should  have  been 
so  well  preparetl  for  all  the  obstacles  that  pivsented  themselves! 
in  the  ."diler  parts  of  the  work,  had  the  first  season^s  operations  \ 
been  conducted  under  tiiose  advantages  which  are  always  derived 
from  the  use  of  steam-power*    As  it  was  we  had  much  to  bear  ^ 
from  the  smaUness  of  the  Ught-house  tender,  named  the  Pharo$ 
— a  vessel  of  36  tons,  new  register — which  was  all  the  regular  J 
shipping  attendance  we  possessed  during  this  first  season;  audi 
the  mconvenience  arising  from  her  heavy  pitching  was,  to  lands*  i 
men,  by  no  means  the  least  evil  to  be  endured.    But  the  fm|ueiit  i 
loss  of  opjjortunities,  of  which  we  might   easily  have  availed 
otirselves  if  we  had  possessed  the  command  of  steam-power,  and  . 
the  danger  and  difficulty  of  managing  a  sailing-vessel  in  the  foul  j 
ground  near  the  rock,  and  between  it  and  Tyree,  were,  perhaixi,  I 
even  more  felt  by  the  seamen  than  by  the  landsmen;  and  if  the  < 
experience  of  a  single  year's  work  ciin  form  any  ground  for  nn 
estimate  of  the  length  of  time  r©(iuired  for  building  the  Skerrj'voie 
light^house  with  a  sailtng^vessel,  I  should  say  we  must  still  (evtu 
in  1845)  have  been  engaged  in  the  masonry  part  of  the  work, 
which   was  finished   on  the   25th  July,    1842.'*     The  steamer 
employed  at  Skerryvore  was  of  l.>t«  tons,  with  two  engines  uf ' 
30- horse  power  eacjh,  and  cost  completely  fitted  (6930^.)  |2y,t>o(>. 
An  alteration  in  the  engines  by  raising  the  shafts,  ^,  increased  i 
this  (42:i/.)  1^115.     Repairs  on  tlie  hull  and  engiiien  aiming  the 
progress  of  the  work  (1037^.)  $5285.     Sjiiling  ex  i^i) 

$;i5,0<l5,  or  for  each  of  the  four  years,  1839  to  i  i,sive, 

f|H751.  This  includes,  it  should  be  remarked,,  amXn  uupptied 
the  different  depcirtmt^nts  of  the  works,  and  idao  the  smiths^ 
forge. 

Q;  accoriiing  to  Mr.  Stevensoii,  the  employment  of  steam  was 
a  matter  of  economy  in  time,  and,  as  a  consequence,  in  money,  in 
the  operations  at  Skenyvore,  with  a  harbour  of  refuge  com[>ara* 
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tlvtfy'^^ap  lit  band,  and  aft«r  the  first  season  a  barra<*k  on  the 
**  rock"  for  the  accommodation  of  the  workmen,  it  will  not  be 
denied  that  even  a  greater  pecuniary  saving  would  follow  from 
the  employment  of  the  aame  auxiliary  in  the  operations  at  New 
South  Shoal,  a  p^iut  20  mi  lea  from  tlie  land  ana  42  mika  from  a 
harbour,  and  no  footing  on  which  to  establish  a  residence  abort 
t>f  the  final  structure.  T!ie  principal  duty  of  the  steamer  fit 
Skerryrore  wa^  to  tow  the  ve^ela  carrying  the  WOO  tons  of 
stone 'forming  the  atructuing.  At  New  Soutli  Shoal  the  call  for 
imn^portatioij,  even  for  the  larger  work,  would  be  l>iit  640  tcins 
of  iron,  includiu^  the  ^238  tons  prtmoaed  to  be  carried  out  in  one 
body  in  the  fonndatiou.  But,  on  the  other  hand,  it  ia  necessaiy 
to  provide  a  reaidence  for  the  workmen  at  the  shoal,  a  position  at 
which  can  be  held  not  only  longer,  but  be  more  promptly  re- 
occupied  after  a  at^inu — the  very  time,  too,  when  tlie  weather  is 
generally  most  favourable — ^bv  meaiiH  of  steam*  A  receiving- 
«t«amer  is  actx^rtlin^ly  provicied  for;  and  that  ahe  may  not  be 
obliged  to  leave  her  stAtion  except  from  stress  of  weather »  a 
steamer  of  the  auiallest  class  considered  safe,  to  ply  a«  a  tender 
between  the  shoal  and  the  shore,  to  carry  mat-eriafs,  provisions, 
water,  &c.,  &c.,  is  also  added.  Theae  steamers  ahould  be  pro- 
peUers^  which,  besidea  being  less  costly  to  build  and  to  run,  are 
auyre  roomy  and  have  flush  decks  and  aides,  and  hence  better 
adtf{vted  to  meet  the  exigencies  of  the  required  service. 

Although  the  range  for  an  ele%'ntion  of  137  feet  (the  least 
height  by  tlie  iltaign  of  the  focal  plane  above  the  lt*vel  of  the  sea), 
and  the  deck  of  ati  ordinary  size  ve.'tseU  is  quite  within  the  powers 
of  the  aecNiud  order  of  lenticular  lights,  it  la  deemed  advisable,  in 
view  of  the  im jw^rtanc©  of  apprising  navigators  of  the  position  of 
the  sboal  at  the  etirliest  moment,  to  provide  in  the  estimate  for 
one  of  the  first  order,  which  bv  the  increased  volume  of  light 
may  not  only  be  seen  under  a  leas  favourable  condition  of  the 
atmosphere,  but  also  l*e  distinguished  aloft  from  ships  of  the 
largest  class  when  actually  below  the  horizon.  The  ditferenoe  in 
the  first  coat  of  the  two  orders  is  about  $3WD,  the  difference  in 
the  maintenance  about  1350,  annually — -confined  in  the  present 
mstaince,  from  the  charac*ter  and  isolated  position  of  the  light, 
requiring  no  larger  force,  to  the  greater  consumption  of  olI — 
say  SW  ^lons— and  the  slightly  increaaed  cost  of  the  smaller 
acoessanes. 

1  ha^ie  been  assisted  in  the  preparation  of  the  designs  of  the 
two  Works  by  Mr.  William  Dennison,  of  Boston.  Besidea  very 
many  of  the  detnils,  the  arrangements  by  which  the  piles  are 
received  in  the  grejit  ring-piece  which  encircles  the  stairway 
cylinder,  thus  giving  them  the  character  of  reciprocal  tension 
braces,  and  tli>         i  'i        '    '  .*.  the  l>ase  of  the  cylinder- 

pDeSy  throuff!^  I>^  the  soil  m  raised,  thus 

admitting  of  ir  itu  julcs  into  them  before  being 

inaerteii  into  i  li  dtie  to  his  intelligence.     The 

drnv'- '   "^    '  iiiii-it-  o>    jiuii.     It  will  not  be  expected  that 

the  t,  tc»  some  extent,  require  modification.   These 

itwi..  1,  .....  vi. 'Ugh  to  consider  and  make  on  the  preparjttton 
^tfce  necessary  working-drawings  in  case  it  be  determined  to 
dtkty  out  either.  The  propriety  for  some  changes  is  even  now 
apparent:  among  these,  for  instance,  the  reduction  of  the  weight 
of  the  greiit  ring-piece  jost  mentioned,  as  fer  as  mav  be  com- 
patible vrith  prtiper  atrength,  and  the  removal  of  the  soil-reoeivers 
and  their  pijie*  within  the  area  of  the  base.  Neither  is  it  at  all 
imnrobabh?  that  further  investigation  and  refiection  may  induce 
a  cnange  or  reduction  to  some  extent,  or  both,  of  the  diagonal 
bnwingfl,  which^  by  their  number  and  neajr  approach  to  each 
other,  may  cause  the  ie©  to  form,  iiarticularly  in  the  series  just 
alx)ve  the  level  of  the  sea,  in  such  maflsea  as  to  endanger  the 
safety  of  the  structure.  At  pj-eaent  these  braces  are  of  three 
kinds:  one  set  in  the  feces  of^  the  octagonal  prism  or  trimcated 
pyramid,  aa  the  case  may  be,  called  in  the  estimate  panel;  another 
aet  in  planes,  whosw;  horizontal  projections  are  ajs  radii  of  tho«e 
Bgnreaj  called  radial;  and  a  tbirr!  aet^  forming  an  endless  rod, 
taking  hold  in  succOKSion  of  ever}'  third  pile  and  aitemating  be^ 
t^voen  two  consecntive  series  of  spider- web  bradnga,  called  dbr«E 
— these  laat  serving  both  aa  tension  and  torsion  braces. 

Besides  the  plan  already  noticed,  I  beg  to  call  attention  alsd  to 
a  small  tripod  l»eaeon  designed  to  be  thrown  entire  on  a  shotd. 
The  feet  are  formed  of  inverted  cones,  having  discs  increasing  in 
size  upwards,  and  so  inclined  aa  to  be  parallel  with  the  horizon, 
which  there  is  good  reason  to  believe  would,  under  the  action  of 
tlie  currents  and  the  wavet  on  the  sand,  ttnk  not  only  niu&nmly, 
bnt  suffidentiy  deep  into  the  bottom  to  give  the  work,  from  the 
tmall  exposure  of  the  supervtructttre  to  the  lame  action,  the 


neoeaaary  stability.  As  it  is  with  a  view  merely  to  call  attentioii 
to  a  measure  that  may  j>osaibIy  lead  to  future  useful  re9ult%  , 
and  aa  the  present  plan  is  not  fifee  from  eerjons  objectifm  in  the 
detaila,  no  estimate  either  of  the  weight  or  cost  haa  been  prepared. 
The  entire  height  of  the  beao«3n  above  the  water  ia  about  70  fe^t; 
the  size  of  the  cage  17  J  feet  by  8^  feet. 

While  on  the  subject  of  eatablfshing  sea-marks  by  •©  summary 
a  process,  I  trust  I  may  be  excused  for  suggesting  the  trial  mi 
disc-lmoyH  to  mark  to  some  slight  degree  of  usefulness  the  prin«J 
cipal  shoals  otf  Nantucket.    Tneae  buoys  have  been  used  l»y  mi 
in  hydrographical  surveya  now  for  some  years  with  the  tnostfl 
satisfactory  results;  among  the  last  occasiona  at  the  '\ 
where,  though  but  of  100  lb.  in  weight  and  51 1  inches  in 
and  with  a  wooden  ataff,  they  atood  immovably  on  the  outer  Hidtf  J 
of  the  reefe,  exposed  to  the  roll  of  the  aea  from  the  Oulfl     fiuoyf  I 
for  the  experiment  ahould,  with  the  same  general  form,  hav^l 
greater  weight — say  250  lb.  to  5i^  IK,  with  a  tapering  iron  atr^^* 
or  one  of  round  in'>n  of  diminialiing  sizea,  properly  couple<i,  a 
surmounted  by  a  flag  attached  to  a  light  iron,  vane-like  finam«j| 
The  first  cost  of  a  buoy  such  as  described  of  250  lb.,  woultl  n*Jt 
exceed  $25;  of  500  lb.,  about  135.     A  tracing  of  a  buoy  of  this 
kind,  with  a  di.sc  of  500  lb.,  is  fm-w^inlM  herewith. 

In  addition  to  tbo  drawing  |  era  already  menUone*!^  & 

coaat-Burvey  sketch  of  the   X  :  gi^^^pj   «cal«  -.7:.-.  *^ 

coast-survey  MS.  tracing  of  New  (Davis's)  and  Old  Sou '  ^ 

scale  ;p5^^;  coast-survey  charts  of  Nantucket,  Eflgau  d 

Holmes's  Hole,  and  a  chart  (Blunt'a)  of  the  coast  (vom  Ab^eciii] 
InJet  to  the  Penobscot,  showing  the  general  contour  of  the  i 
and  the  relative  position  of  these  iharboura   with  New  S 
Bhoal,  are  nlm  forwanled,  as  necessary  to  a  proper  under»tandiD|^J 
of  the  report. 

1  h^g  to  make  my  acknowledgments  to  Professor  A.  D.  Bacihfl 
Superintendent  of  the  United  Statea  Coast  Survev  '^  : 
charts  of  Nantucket,  Eilgartown,  and  Holmes*»   I  \ 

sketch  in  part  (MS.)  of  Nantucket  shoals,  and  for  ;  t 

reference  to  them,  need  in  the  pi-^paration  of  the  | 
I  am  likewise  indebted  to  him  ^'r  t'l^^ilitief*,  thnm^:-    ..    . ..  .^^.^r  , 

Bihb^  engaged  in  laying  drjwn  ''  to  examine  New  8ont 

^oal;  ana  also  to  Lieutenant  '  .  ijlng  C.  McBlair.  <»f  i\\}^%\ 

vessel^  and  his  officers,  for  their  ati^ention  in  fuilhering  '  t 

of  my  visit;  and  likeudse  to  Lieutenant  Commandhi.  r, 

for  a  cojjy  of  the  weather-journal  of  the  Bibb  for  I  11 

1849.     It  is  proper  I  should  also  expre.8s  my  ackn<  <i  j 

the  several  collectctra  of  the  cmitoms  of  the  porta  numcd  in  thAJ 
statements  herewith,  for  their  prf-tmpt  response  to  the  call  mad#l 
on  them  for  the  commercial  statistics  they  embody.  'J 

The  delay  in  the  presentation  of  this  report  waa  occasioned^  iil| 
the  first  instance,  by  other  and  more  pressing  duties;  and  sin* 
then,  by  the  time  requireil   to  prepare  the  model,   drawing 
(including  the  eatimatea),  and  to  ootam  the  necessary  commercii 
information  which  accouipaniea  It. 

Hartmaw  Bachi^ 
Major  Top,  Eng ,  BH.  Majt^F, 

Office  of  A'cw  South  Shoal  Beacon, 
Philadelpliia,  Dee.  -21,  KH5L 

[Next  month  we  purpose  giving  the  synopsis  of  the  esUmati 
the  estimate  for  lightnouae',  the  estimate  for  beacon;  detidie 
eat imate  for  materifOa  and  labour  of  both  Ughthouae  and  beAOOiL; 
estimate  for  patterns  and  pneumatic  apparatus;  &c.] 


Mr,  Samuel  PkiUipi, — Tliis  gentleman,  the  editor  of  the  *  Ha 
Book  to  the  Crystal  Palace^^  died  suddenly  at  Brighton,  on  r 
14th  ult,  from  hemorrhage  of  the  lunga,  in  his  39tn  year.  1 
Phillips  waa  a  well-kno-wii  writer  in  Bfarkwood^  the  Jvhn  BttH 
Morning  Herald^  and  other  Conservative  publicationa^  He  luM 
been  long  auffering  from  consumptive  symptoms,  l>ut  resoluiek] 

S'rsevered  in  his  literary  labours  to  the  last    The  readen 
hckwood  are  probably  aware  that  to  Mr.  Pliillips**  pen  T 
were  indebted  for  *  Caleb  Stukelev/  a  tale  abounding  in  pow< 
passages,  and  displaying  genius  of*^ no  ordinary  chnm^ter.     To  thti 
Timei  it  was  generally  untlei*Btix>d  that  Mr.  !  i  ^ 

those'  literary  critiques  which  usually  enrich^  o  | 

winter  season.     Their  greatest  merit  ^^aa  tlie  maate.riy  minly* 
they  presented  of  the   mode  in   which  authors   protluoe  tlii 
effects.      In  tliis  apecica  of  expositiun,  Mr,  Phallip«  had 
niperior* 
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ADDRESS  TO  T  HITECTURAL  ASSOCIATION, 

L\  11  Au*,  OcroBEti  Oth, 

By  TtfOMAs  M.  RiomAK,  Prt4tidmU. 

T^  fulfil  the  custttmary  dtity  of  your  Preaident  thU 

eve  I.  ii^pMfl  th4:>?!e  who,  like  mjaelf,  eognge  ia  tlie  study  of 

our  M%  iiv't  u  th  the  view  of  possiu^  il  lifetime  in  its 

pmctJce,  but  1^'  pleasure  frtym  the  pursuit,  and,  oja  I 

irw*U  ai^tiifikctu'ii  iri>jii  Home  fiitur«  retroep  •       "  reaa, 

Tbose  of  UA  who  ar^a  yuung  denlra  to  a^  I  knowletlge. 

and  nUO}  looking  at  cert&m  bri^^ht  exampk^n  .irniiu-cts,  aa  well 
in  times  gone  by  ilb  in  our  own  day,  we  wtnxld  tiud  in  architecture 
wh»t  we  see  that  they  have  found — tlmt  element  which  shall 
Veoome  a  link  between  ounelvea  and  all  the  men  of  higher  aim 
in  the  punuit  of  truth  ixnA  ln^uiitv  ui.il  \vl*;i#>  we  exercise  & 
CAllixig  lUMpwmhlr  f  buainei^  shall 

|iroY«  ati  elemeoit  ei         ^  ^   ^  bich,  dependent 

jmnolpallj  on  what  is  set  before  it  for  chivracfeer,  ia  yet  tfoaBefiaed 
of  Ml  «lectiy«  &culty  that  finds  charma  in  the  really  beauUftxi 
YmequaUed  by  any  oUier  attraction. 

Thoae  who  iuiYe  paased  through  our  stAge  of  study  will  remeui'- 
ber  that  thare  waa  in  auoh  aapiradons  a  pleasure  which  wa«  a 
relief  til  their  more  studious  houn,  and,  while  proving  a  recom- 
\ieiu:'  '  »  labour^  became  at  t^e  i»ame  time  an  incentive  to 
com  rtion. 

The  pr. -^*'iii,  however,  is  not  the  time  to  addrefui  a  meeting  of 
the  nsini^  m^^mVjera  of  any  profesjiion  on  the  mere  sentiment  of 
*^  —  -a patio n.  I  have  no  hopue  of  impressing  on  the  mind  of 
ich  there  he)  inneuaible  t^:)  beauty  or  truth,  the  faot  that 
e.,.^..  ^.^u^t;  but  I  would  call  t*>  your  remembrance,  that  all  the 
beiMi^  wiiieh  ia  admired  for  ita  own  sake  haa  a  common  origin, 
whether  it  be  the  ohlmfL,  the  square,  the  pencil,  or  the  jjeu,  thiit  ia 
the  instrument  eiupJuved;  and  that  all  the  truth  which  the 
refined  eye  or  the  simplest  tnate  can  appreciAt<»,  whether  it  be 
marble,  »t4jne,  canvas,  or  language,  tliat  convey  a  the  impreasion 
to  our  sensea,  i%  but  a  redex  tbroiif^h  the  mind  of  miiu  of  eternal 
irutb,  of  which  all  nature  bears  the  imjiresa. 

We  are  all  engaged  in  the  atudv  of  an  art  whose  practice  haa, 
like  humanity y  ita  oright  aide  ami  its  dark  one,  and  aoubtlesa  our 
tii«tos  will  be  shown  by  the  line  of  study  we  adopts    We  study, 
I  '       ELt^esj  and  we  make  our  business  our  tdeasure, 

I ,     At  the  same  time,  there  is  another  chiss 
v.ir.*iu*iv  ,ij'  iiiiK:ture,  with  whom  our  relation     ~  '  it 

pcfplezeJ — the  eriticsL    With  more  or  leaii  kn 
value  of  particular  instances,  they  generalise.     Imt^i^  j«^  .-.uim^i  'nd 
oot  that  of  our  enemy,  for  they  dilTune  a  love  of  the  art;  nor  b  it 
that  of  an  ally,  for  they  turn  upon  u%  till  in  each  case  tliey  are 
bettfu'  iDforme^l  of  the  Ikults,  not  of  Quraelv&i  alone,  but  afso  of 
our  dienta;  proving  onoe  more,  that  a  little  knowledge  possesses 
at  times  dangerous  qualities.    Yet  are  there  many  amoug  them 
who  haire  great  taste  for  the  art,  and  can  give  upon  ocamtoa 
most  aerviceiible  hints  for  our  consideration.     They  shine,  hnw- 
ever*  most  when,  in  criticising  a  building,  they  lay  open  the 
secret  workinga  of  the  architect's  soul  in  tbe  design.     Tiier  oft- 
times  UAe  an  architect's  work  as  a  phrenologist  would  his  )iead, 
and,  judging  by  their  own  stAndard,  detect  the  moral,  intellet^ual, 
and  other  facuUiets  which  be  may  possess,  thereby  caiusing  at 
tiinif  tooiie  amusement  both  to  ouraelves  and  others.    Are  we 
■at,  bowevet,  re^^jojuble  in  the  first  inatauoe  for  the  opinions 
wiiich  sound  entity  may  entertain  of  our  worki     And  may  not 
the  reaaons  which  may  aeem  to  them  to  have  infiuence<l  our 
tninir   have  had  in  reality  some  effect  in  directing  our  design, 
rher  matteni)  at  i}i&  time  had  turned  our  thoughts  into  a 
re  tangible  form?    The  most  important  of  architectural 
haa  been  that  based  on  historical  principlea. 

J  f  \cter  of  ai  >  is  a  reflex  of  the  age,  and  ever  baa 

Wdn.    There  are  mkuv  circumataDcea  in  the  position  of  an  archi- 
toci^  which  render  him  the  best  exponent  of  the  character  of  hia 
time.     He  is  the  t4K>l  of  the  men  of  power.     His  own  nobility  of 
f0ii1  h«^  ^btiiins  frr^ru  studyinir  thi^  ideal  of  the  age.     His  meanfi 
1      ■  '        '  '  II  of  its  leauingmen.    Yet 

ry  the  nobility  of  feeling 

'  a^acteristics  of  his  a^je 

:  and  hia  originality 

Muii.  .-.-.u'-  ^j-u.  lUought  is  to  t^  found 

age,    Tids,  with  the  aid  of  the  sister 

;w^  ^i^......„^.  .,....,.^....,  ho  finds  he  must  make  his  own,  mui  to 

it^  eveti  unconsciously ,  he  givea  that  expression  wliich  shall  for 


the  time  more  firmly  imprint  its  footsteps  on  thejpublic  mini 
and  to  future  ages  more  clearly  depict  its  course.    Tnua,  whethi 
it  ware  permanent  dynaatic  power,  or  acquired  power  of  oouqu^* 
that  was  to  be  exliibited  ana  adorned,  the  Egyptian  or  Assy.  ' 
architect  devised  that  arrangement,  and  gave  that  exuression 
his  work,  whicli  w^e  still  i^ecognise  in  the  repOi»e  of  tne  tempi* 
and  tomlm  on  the  bankji  of  the  Nile,  and  in  tne  life  and  action 
the  jMklaoes  on  the  Tigris.    Again,  whetlier  it  wet^e  the  refinemeni 
of  independent  mental  cultivation,  or  the  amount  of  conqijere< 
Wdaltb,  that  guided  the  architect  in  hia  deaigna,  on  the 
every  device  waa  uaed  to  produce  aimpUcity  of  geut^ 
amonv  -n  Hills  every  feature  of  tne  building  was  obiigi 

besid'  ;  its  structural  duty,  to  carry  ao  much  orname: 

as  ita  suriactj  waa  capable  of  receiving.     ^^  f  avoid 

a  comparison  into  our  own  ardiitectural  t  aa  the 

principle  of  superposition  which  gives  lutuuiu^  to  all  (jlaasia'^ 
ajxihitecture,  and  is  atill  the  cause  of  much  of  the  beauty  of  earljl^ 
Gothic  art,  ao  waa  the  earlier  philosophy,  a  sound  oourse  at,; 
reaaoni^g,  though  earned  on  by  a  very  few^^  who»e  work%  o^^ 
rather  wose  scattered  sayings,  still  remain  ilnkev  in  ..ur  fuvjti^ofc 
knowledge    And  as  that  oUter  architt. 

vating  t*3  the  eye— the  continuity  of  line^  t 

ideas  uf  the  art^  and  gradually  overcame  all  other  chamctenstica^ 
ao  tliat  in  al!  later  (Jothic  this  \»  still  U»  be  found  the  leading  ideo^ 
■o  was  the  ^  1  he  dark  ages;  for,  while  dostix»y-! 

ingthe  vit.  >phy,  as  of  the  Gothic  style,  bot||>i 

seemed,  iu  the  purvurttjd  vit^w  of  the  time,  but  the  l^timat^i 
consequence  of  their  principles. 

Now,  though  we  may  admit  the  accuracy  of  a  critical  j 
ment  as  to  the  character  of  an  age  from  that  of  its  buildings,  ^ 
this  is  not  the  critidam  we  wish;  nor  are  they  the  {)eculiar  quali*< 
ties,  good  or  bail,  o£  thnpe  who  have  provided  the  uecessaiT  lund^i 
f,.^  -  -'^-i.»ture  that  we,  it-n  -^r-^'*  - -ts,  value.  Critics  should  hav«i 
Xi  *{  bringing  a  gi  i  ut  uf  knowledge  to  bear  upon 

a  ►'   '^  li;o..wl©dgc  ^,.—...1.,  irouk  extensive  study  in  other 

i'  I  find  in  the  priucinlea  of  construction  and 

hich  we  adopt,  trutn  and  beauty  analogous^ 
t  J  either  artA.  From  an  :irticle  in  the  *  Quarterly  lieview/ 

*-'■'■■  I  light's  work  on  Italy  (for  March  1^45),  I  may  draw  an 

illujiitmLitJU  of  m?  meaning.  ITiere  is  towards  the  end  of  its 
pages  an  illustiation  of  the  relation  of  thp  Htnu'tTiral,  formative, 
and  nictorial  branches  of  our  art,  by  rrt  the  skeleton, 

muselea,  and  surlaoe  of  the  human  auAt<  i  h  ia  well  worth 

the  attention  of  the  student.  It  brings  to  \hi\y  Uio  true  position 
of  architecture,  an  ciLjiable  of  embracing  and  expressing  in  the 
Aimplet»t  form  the  greatest  trutlis — ^those,  namely,  <  ^  '  V  "^ 
express  these  relations  of  form,  colour,  cause,  an^ ; 
to  me  amonir  the  highest  aims  of  the  architect;  biu  m  mir,  m  mr 
one  case,  uniess  the  client's  haml  is  liberal,  nobility  cannot  W 
expressed  by  the  building,  so  in  the  other,  unless  liigher  studiatu 
occupy  the  architect's  attention,  unless  he  derive  a  pleaaure  tmm 
the  contemplation  of  some  thine  in  nature  other  tjian  its  mi^rc 
aurfiice .  unless  his  reatling  and  his  thoughts  be  elevated  above 
thoee  or  his  fellows,  imU*as  his  aim  in  life  be  that  uf  tlie  highest 
standard,  it  is  '<  that  his  works  shoidd  embody  tho«c 

relations  and  c  •  j.^  higher  nnnciples  which  he  may  ui 

his  brighter  moiu^uU»  recognise  in  tue  works  of  tlie  great  archie 
tects;  erections*  whah  hsve  served  to  place  tJic  perfect  arran^ 
ment  of  straigut  lines,  and  of  most  formal  curves,  on  a 
the  works  of  artists  who,  with  their  all-f»mbracing  \ 
Qhiaro-scui'o,  colour,  or  the  press,  can  bring  into  reliet  ut  nvu) 
every  sentiment,  every  scene,  and  all  the  knowledge  which  thv^ 
memory  of  man  can  contain. 

But  in  the  present  day,  is  it  possible  for  the  architect  to  devote 
his  attt^ntion  to  the  mastery  of  these  higher  rebtion^^     H.  *- 
much  time  must  he  not  devote  to  the  examination  of 
juid  thdr  quali ties,  and  to  the  study  of  style.-*  aiid  tli 
teri^tics!     Where  is  ho  to  find  oppc»rtunity  i 
of  all  buildings  by  ruferenc©  to  abstract  idr 
this  matter  judge   for  himself;  I  can  only  bring  forward  such 
reasoua  as  seem  to  me  inducements  to  the  study. 

The  position  of  thiis  knowledge  of  materials  is  i  f  thi> 

object  of  study.    The  oijmparison  of  styles  is  »•»  i    hi« 

GVfn  works,  the  aim  of  th<s  architect;  nor  tir>e8  i  th»^ 

material  aiwl  the  class  of  minor  forui   bi?st  ajtlaptt-  mpn- 

hi''  ■  ',  ■        ■'■■■,■   r',^*   object   of  "  '  . ' 

!  '  I  Minima  r   ' 
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or  &a  aoftchroiiisin  in  style,  gives  to  tlie  architectur&I  eje  as 
much  {Mun  M  the  broach  of  a  grammatical  rule  or  the  a^loptiou 
of  a  non-fleqmtur  in  a  discourse  does  to  the  ear  of  an  atteutive 
listener.  Again^  acctdeutal  irregtilaniiea  in  a  curvei  or  devisr 
Uona  from  a  in^ht  Uue,  which  oiXMr  in  a  buildins,  otiTeudf  as  do 
fijifte  qimntities  in  poetry^  or  diBoorda  in  mnaic;  ana  the  improper 
mtios  in  the  features  of  an  order  are  aa  detrimental  to  the  enect 
of  a  defiign  aa  would  be  an  inappropriate  development  in  a  piece 
of  ooidpture.  Theee^  and  many  other  instances  that  might  l>e 
Adduto^tenfi  to  aliow,  in  the  aev^ralarta  atl opted  by  man  to  exhibit 
hh  ftdvancmg  taate,  what  are  the  parts  wliich  harmonise  the  one 
with  the  other;  and  we  sh^di  be  led  to  believe  that  theae  ao&U^ 
gi)uja  oontrasta  and  likenesi^es  tell  of  a  relation  subsisting  among 
them  all;  and  to  contemplate  an  all-jjervadiiig  principle,  first  in 
nature^  then  iu  our  treatment  of  art;  a  oonueetion  elevating  to 
our  view  of  the  furiiier,  houounible  to  our  appreciation  of  the 
latter,  and  which  pre^ktiiU  it^ielf  as  akin  to  aoiaething  i)f  a  higher 
charneter  iu  our  constitution — and  for  thisreeaon:  the  different 
arts  tell  of  the  diverae  formn  under  which  the  mind  may  a^ainii- 
kte  the  truth  and  beauty  of  nature;  and  since  a  work  of  art  does 
not  only  represient,  but  also  contains  aome  of  these  beauties,  the 
imity  of  nature  muat  h^tui  to  an  unity  in  all  art  labour. 

U,  then,  economy  of  material  and  acoordanoe  with  fixity  of 
style  are  not  the  great  objects  of  our  study,  and  hence  not  o\ir 
legitimate  weapons,  what  are  the  means  at  our  command  whidi 
may  enable  us  to  express  the  thought  of  art,  to  repre^nt  those 
qualities  of  nature  in  which  we  find  greatest  delight/  and  tliua  to 
take  our  stand  among  the  poeta,  or,  to  give  the  word  its  nioist 
ezteniiive  meaning,  the  makers  of  all  ages, 

Oiu*  materials  are  matter  in  any  form  we  may  (^ooae.  We 
have  to  think  the  thoughts  we  wish  to  oommimicate,  and  we  have 
next  to  devise  means  for  their  communicatioiL  The  first  set  of 
thou^is  unites  our  minds  with  all  that  is  noble  in  mankind,  the 
aeoond  confines  our  attention  to  the  study  of  oiur  materials  ackd 
of  the  works  of  [>receding  architects;  and  as  ideas  elaewere  are 
valueless  till  expressed  in  appropriAte  language,  do  in  our  art  we 
cannot  separate  the  ide^i  from  the  form  of  its  expression.  Henoe 
that  constant  study  which  is  requisite  of  the  orders  and  styles 
which  have  been  at  diilerent  ix^riods  the  current  language  of 
arahiteoture;  on  these  the  architect  dwells  for  the  knowledge  of 
a  Uaguage,  and  the  connoisseur  for  the  sake  of  tlie  thought  they 
oon*^y  to  his  mind.  Our  thoughts  are  not  all  to  be  obtained 
fi'om  art,  but  we  must  endeavour,  by  that  study  of  whatever  we 
find  true  or  beautiful,  to  fill  our  own  mind  therewith,  so  that  its 
exsjraasion  shall  be  our  natui*al  action, 

■iTie  ardiitect  studies  art  for  bis  own  use — ^he  opens  his  mind  to 
tlie  Oosnkos  for  his  own  tuue  and  for  succeeding  agen. 

Now,  i\A  all  language  expresses  action,  and  our  language  is 
composed  of  materials,  so  all  we  do  must  tell  of  the  action  of 
wliich  materials  are  capable,  that  is,  motion.  All  our  fftrni^i  are 
tbo0e  of  motion,  ami  pie  or  combined.  In  practice  the  simplest 
iBmu  are  those  always  used.  l£  we  refer  to  nature,  it  is  only  on 
Hb  grandest  scale  that  this  simplicity  is  vuibie;  and  even  then  it 
is  so  YeUed  in  a  oomplicate<l  relation  of  masses^  that  not  till  tliou- 
iftodfl  of  yean  bad  rolled  over  the  heads  of  atteutive  examiners 
of  tba  heavens,  one,  devoted  to  the  pursuit  of  astronomy,  led  on 
bjr  loiiie  higher  apore^'iation  of  the  beauty  of  nature,  detected  the 
»9i^Mmrm  of  the  elupise  in  planetary  motion;  nor  was  it  till  hun- 
dnds  of  years  later  that  the  simplicity  of  that  very  curve  was 
«aiiibitei],  by  proof  of  the  intimate  connection  of  the  conic  seo- 
tions  in  all  their  qualities.  Yet  are  the  beauties  which  Kepler 
and  Newton  have  found  in  the  simplest  curves  present  in  all  our 
works,  and  though  our  thoughts  may  be  straying  far  enough  from 
such  al^etract  considerations  at  the  time  when  we  a«lopt  them  in 
our  designs,  yet  are  those  causes  of  force  and  motion  which 
retain  the  unity  of  orbitual  progress  reflected  wherever  we  use  a 
curv^ed  line,  and  are  one  cause  of  the  pleasure  we  derive  fix>Ui 
tbeir  form,  so  far  as  it  is  a  reasonable  sensation.  As,  then,  the 
lest  of  comparison  for  languages  is  the  form  of  statins  an  event, 
the  connection  between  the  subject,  tlie  object  and  the  verb,  so 
may  we  use  for  our  comparison  of  architectural  styles  the  form 
of  expressing  motion.  Iii  the  ClaH^ic  order  we  find  this  most 
simply  expressed,  first,  in  the  entablature,  colimin,  and  pedestal; 
and  seoondly,  in  the  column  itself:  the  cap,  collecting  the  weight 
of  tiie  entablature^  the  subject;  the  shaft,  conveying  the  weight 
to  the  base,  which,  as  it  distributes  it  to  the  lower  part  of  tlie 
structure,  represents  the  object  Now,  though  we  may  not  find 
in  the  other  st^^les  so  simple  a  statement  of  their  object,  from  the 
chanbcter  of  action  being  different^  yet  may  we  trace  this  inten- 


t^  I'  tiw-  ronveyanoe  of  force  upwards  or  downimcds,  tAOgeatlally 
iy,  iu  every  moulding  which  the  deai^er  haa  care^oUy 
b  .: ,  .  jr  the  position  which  it  has  to  occupy  m  the  building. 

Let  us  see  to  what  extent  this  is  also  found  to  be  the  cnae  in 
those  branches  of  natural  form  which  are  said  by  various  critics 
to  have  been  a«lopted  by  architects  as  the  bssi^  of  their  art. 

The  form  of  the  humim  body  has  been  adopted  by  vario'ua 
authors  as  the  exemplar  of  proportion  and  aymmetr>'.  Her^ 
ever>'  part  expresses  preprtiration  for  action:  the  arrangement  of 
the  lower  members,  ready  to  convey  the  superincumbent  weight; 
the  antingement  of  the  joints  throughout,  so  that  long-continued 
vibratory  motion  can  take  place  without  pixnlucing  any  jarr  in 
the  £i*ame.  These  are  instances  of  a  like  kind  to  those  w^s  have 
80  often  practically  to  study,  while  every  portion  of  our  frame 
6'aught  with  means  for  its  proper  mfivements.  The  rehitioa  i 
the  ptirts  tells  of  their  proj»er  occupation,  and  their  symmetiy^ 
teds  of  tliaC  arrangement  which  masters  all  their  cumpiicatad 
functions. 

Vegetable  fonns  have  been  adopted  by  some  as  the  origin  of 
architectural  form,  and  the  imitation  of  them  had  ever  beisu  ODi.^ 
great  source  of  l)eautv  in  our  works.  Are  thes^e  forms  not,  na 
of  them,  clearly  attributable  to  the  action  of  their  growth^ 
increasing  weight  of  the  iiower  and  fruit  acting  on  the  Ifoigtheci^ 
ing  stalk,  effects  its  CTa^iual  curvature;  the  varied  strength  of 
the  ditferent  parte  of  Uie  leaf,  and  tlie  arningement  of  the  mssoog| 
tend  to  the  curved  form  of  their  profile;  indeed,  tlie  very  growth 
itself  is  an  action  of  force:  and  whether  we  look  i  tginal 

action,  or  on  the  force  of  gravity  acting  on  the  sul  '^^^ge- 

table  form  duiing  its  gruwth,  we  still  see  in  tiii^  Kiu^^nom  of 
nature  the  ciesixest  uxj>unent  of  the  laws  of  force  and  motion. 

The  pure  geometr}'  of  lines  and  angles,  as  suppUed  by  the 
mineral  crystaU,  has  led  many  to  dwell  on  the  natural  superiority 
of  regular  forms  for  ojnveytug  an  impression  of  eramleur  ta  tti^ 
mind;  since  here  we  see  most  clearly  exhibited  the  power 
ratio  and  proportion,  as,  whatever  be  the  geometrical  qiuditi«a 
a  figure,  suj^erticial  or  solid,  these  it  retains,  however  varied  the 
value  of  Uie  modulus, — ^trae  representative  of  the  strength  of  that 
fancy  which  has  induced  many  to  value  figures,  and  tonus,  and 
objecta,  for  a  symbolism  which  they  have  discemeil  under  their 
sur&ce. 

I  trust  that  I  may  not  be  considered  fimciful  while  com]:        _ 
the  forms  of  art  with  those  of  nature,  with  speml  reference  to ' 
the  actions  wliich  they  represent,  if  I  nsier  to  certain  qualities 
inherent  in  the  forms  we  have  been  considering. 

In  mineral  form  the  action  is  all  past,  the  cause  of  its  progreii 
has  passed  away,  and  the  law  of  its  movements  is  to  '  i  -  ^  s  ^  .^f 
by  its  results;  whUe  in  vegetable  form,  it  is  its  pi '  ^ 

present  growth,  that  gives  us  pleaisvire — the  capabi... 
or  stem  to  support  a  mum  inc<:imparably  larger  than  i 

that  because  ol  a  present  life  which  it  enjoys,  a  life  uu  i 

by  rules^  yet  acrtive  by  the  agency  of  law.  Auid  in  t  i  i 

the  adaptation  is  for  a  future  and  extt^rnal  work.  f 

its  formation  we  cannot  diWne;  the  arrangement  of  ii^  t 

action  are  hidden  from  our  sight.     Its  beauty  is  its  p>  i 

powers  to  act  upon  other  objects.  The  ehu^ticity  of  it**  iiml^cte  in 
that  of  the  dormant  energy  of  every  member  waiting  but  an  in- 
ducc3ment  to  exercise  its  special  function. 

Here,  then,  are  some  of  those  truths  of  natural  form  which  tlie 
architect  can  use.    Thus  may  nature  be  foimd  a  '      *         h 

whidi  to  compare  oxu*  art.  In  this  study  we  shall  j  < 

from  internal  e^^denoea,  and  not  from  »rlventitiDU«  i  jn  u^u^u^uL'e»; 
cliiaro-scuro  will  take  its  place  but  as  an  alembic,  a  mettns  whereby 
form  is  made  known  to  us,  not  as  an  ubject  for  our  content* 
platioii. 

Bo  far,  we  have  oonsidered  only  the  mental  pleasure  that  tiM 
purpose  of  architectural  form  is  capable  of  afibrding  us.    And 
what  if  it  should  lie  maintaine^i  that  the  use  of  colour  is  &h»j  a 
means  of  conveying  pleasure   more  immediately  Un 
sensea,  but  still  owing  its  intensity  to  the  purpose  di  ii 

the  colour?  Would  the  proof  of  Uiis  point  not  lead  ut*  ti»  v^^ue 
the  beauties  of  nature  more  higldy  than  by  looking  at  colour  «a 
with  reference  only  to  colour f  For  a  long  time,  ooloura  were 
thought  of  but  as  so  many  setArate  aubstanees  of  pleasing  lexturs 
to  be  applied  to  a  surface.  Then  it  was  found  that  cc4iDur  waa 
but  decomposed  Hght,  and  colours  were  counted  seven.  Now,  we 
count  three  colours  and  their  compounds,  and  we  study  their 
mutual  relations  and  the  laws  which  govern  their  harmony  and 
their  contract,  strongly  akin  to  ohemicBT laws.  But  will  the  study 
under  thia  aiq^eci  eu^uat  the  intereflt  we  derive  irom  ookrun) 
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I  iMU«v«  not;  and  tliAt  when  w«  know  thoroa^> '-  *^---  rolfttioii% 
w«  ]iyi;f  flo  itudy  ^e  MpAmU  o»]<»urt  as  to  ar»;  »t]i«ibing 

tntnD?^'*  '^'  tii^vif  beantiei,  ood  thus  tn^ke  true  .  >•  ••  ^m  tlia 

■eitDti  anod  of  thought.     Ami  smce  we  nuA 

d«riv*?  ^  1  true  explanation  from  ocmtrti.?!  witti     :    :      rma, 

but  by  consi<leriiig  the  cau»e«  which  produced  them^  the  life 
whidi  ia  prooeerliug  and  the  ftctioiia  thej  are  oji^iable  uf  pro- 
dacmg,  to  in  colour  may  we  hope  to  find  a  meaning  not  simply 
by  OMitnttt  or  hannouy  with  other  coloura,  but  in  reference  to 
R  ■  ^'  prooeedijig  or  condition  which  the  atudy  of  ita  peca* 

li  ^ing  owe  suggested^  giill  recalls  to  mind. 

Lt-tists  have  tuefl  animal  and  mineral,  and,  specbUlVf 
Tc_  f  »rma,  aa  exemplar*  ready  t«^  hand  of  the  reeulta  which, 

in  arcliic^ctural  Ibrm,  they  were  anxious  to  produce,  they  have 
Inaled  theee  ahapes  in  a  great  variety  of  styles,  displaying  more 
or  lew  of  what  wa  call  cauventionaliiim;  and  the  giWtedt  artista 
have  alwaya  naed  much  of  this  mo4iiti<mtion  in  their  natnral 
r-.li;r.«  oxir  attention  to  aome  jjortioua  only  of  the 
u  the  original — those,  namely,  which  are 
I  to  both  the  subetanoe  adopted  and  that  in 
Til  ia  found*  But  manj  designers  of  archi- 
TQ  t^t  think  that^  in  conveying  to  the  mind 
f  a  natural  form,  Uiey  at  the  same  time  fulfil 
it  in  cf^nvp^-in^r  a,  clearer  impreasion  of  ita 
it  duty  of  the  artist  wluch  im 
mome  talents  scattered  among 
ntttOkind  of  im  ai-ii^tic  urdcr;  mt^u  there  are  capable  of  zmalynng 
IIm  imprettsions  of  beauty  conveyed  from  nature,  and  of  aeeing 
» works  of  ivod  in  an  aajpect  somewhat  different  from  their 
Surely,  it  ia  taeir  dtity  clearly  to  convey  to  the 
I  tbe  knowledge  they  have  thus  acquired.  It  may  be  that 
«Biali  mm  will  not  give  to  the  tgnonuit  eye  the  pleasure  to  be 
defiveii  from  more  exact  oopiea,  but  tlie  eye  will  descend  upc»n 
the  real  mijHlel,  u()on  the  natural  leaf,  after  a  study  of  the  ooU' 
ventioual«  with  an  enhant^  pleiwure,  an  eflect  worthy  of 
bi^  art. 

But,  not  to  detain  you  too  long,  I  have  not  dwelt,  aa  my  pre- 
dMCMora  were  wont^  on  the  progreas  which  architecture  may  be 
oaid  to  hxive  made  during  the  paat  year.  It»  a^ivance  in  some 
branches  baa  been  as  decided  as  in  othena  it  has  been  question- 
ftble.  Our  business,  as  1  take  it,  is  more  the  formation  of  a  class 
of  stndeota,  mth«r  than  the  aamuuption  of  an  important  podtion 
in  the  profeMion;  and  therefore  I  have  addressed  myself^  as  Car 
at  my  small  iuHueuoe  may  go,  to  rest  the  study  of  our  art  on  a 
broader  basis.  Let  us  admire  the  expressions  of  foroe,  and  yet 
net  ffiye  ourselves  up  to  mathematics,  though  we  must  under- 
■liiiid  them.  Let  ns  love  variety  b4>th  of  light  and  shade  and  of 
OoiOtLr,  and  nae  chiaro-scuro  and  chrr>matics  without  being  maa- 
ttfed  by  them.  And,  histly,  let  us  value  symbolism  aa  one 
method  of  arriving  at  the  mind  of  the  architect 

The  admission  of  a  symboUnm  in  the  pirts  of  a  structure,  and 
sa  tbe  deftails  of  it«  c^>iij) traction,  is  in  favour  with  many  claaaea, 
Kow,  I  Aiu  not  now  Mbji>frui>(  to  the  explanations  which  they 
give,  but  tliey  seejn  tuu  olt**u  tu  have  this  intention — of  forming 
m  flttidy,  not  ut»on  a  broader  basis,  but  aooeasible  only  to  the 
iutiAled,  a  f^eld  wh'^ref^n  they  may  plant  a  system  of  dry  facts; 
iaatead  of,  ^  '»<^  of  retined  analogy,  leading  us  up  to 

m  better  ti  r  f  the  subject    They  would  show  some 

s|  11  the  parts  of  one  science  and  tbe  parts  of 

•luting  out  that  vital  principle  which  actu* 
I  botii. 

If^  in  the  remarks  which  I  have  had  the  honour  of  adilreasing 
to  you,  a  view  of  form  has  been  recalled  to  your  remembrance 
different  from  that  mere  shape  which  the  matenikl  object  assumes 
m  the  mind  and  in  reference  to  archttoetural  use,  the  great  im- 
tiortanoe  has  been  bn^ught  before  you  of  the  motive  of  the  linef) 
which  produce  form.  If  you  can,  for  the  momeut^  look  at  the 
tiiree  kingdoms  of  Nature,  and  see  in  them  the  representatives 
of  an  action  not  without  a  purpose ;  if  you  can  view  csoloura  aa 
emanations,  yet  for  the  most  part  to  be  understood,  from  the 
purity  of  light;  if  you  will  look  at  conventional  form  aa  more 
'^^"wsaivt*  of  distinct  thought  than  the  more  natural  imitation, — 
I  is  there  present  In  your  mind  a  oonoeption  of  that  deeper 
■fmboliam  which  l(X>kB  at  all  we  see  as  the  representative  ot 
iometfalng  unseen,  and  which  eonsequently  considers  all  man's 
metttal  work,  all  the  o))emtions  of  our  minds,  as  having  for  ita 
Orb^ect,  in  anal]^*!*!  the  discovery  of  that  inner  thing,  and,  in 
oyntlieeia—^and,  for  synthesL«(,  what  art  so  great  as  our  own  }}-~~ 
Uk»  ikiEOiiatration  of  its  connection  with  external  nature. 


ON  PLAK-DRAWmO,  AND  THE  REPHESENTATION 
OF  THE  PHYSICAL  FOKSIS  OF  GBOUNB  IN 
TOPOGRAPHICAL   MAPS. 

By  BoBBUT  Dawsok,  late  Corps  of  Royal  Military  Surveyors. 

This  kind  of  drawing  has  hitherto  been  regardeti  in  a  low 
light  aa  a  branch  of  art,  and  ac^^irdingly  has  been  nraotiaedi 
mostly,  imder  mechanical  methods  and  arbitrary  rules;  out,  as  it 
requires  mental  apprehension,  and  is  capable  of  giving  mental 
satisfaction  and  pleasure,  in  oonnection  with  natural  ecienoe,^ — aa 
wall  aa  of  conveying  nmch  oaeful  information  for  general  demands 
and  pnrposesj—it  should  be  regarded  in  a  higher  and  more 
liberal  sense;  and  therefore  it  is  desirable  to  bespeak,  and 
obt&iu  for  it,  the  attention  and  jixl^ient  of  profeaaed  ariieti,  to 
carry  it  to  perfection.  In  the  meantime,  being  asked  :  -  -- -  *nti, 
aa  a  surveyor  and  dmughtaman,  on  the  subject,  I  pi  <  ve 

it  by  stating,  in  the  tirst  place,  what  I  think  a  topogr..|'^^*v»x  ^^.^kp 
is,  or  should  be  considered. 

By  a  topographical  map,  then,  I  should  nnderetand  a  fuU-fiioe, 
pidurai  repr^entation  of  a  place,  district,  or  country,  in  its 
natural  figuration  of  mountain,  hill,  valley,  and  plain,— witli  its 
coast  and  river  boundaries  and  divisions,  and  the  artificial  lines, 
figures,  and  tracery  belonginij?  to  the  surface,  geometrically 
deacribed  on  it; — the  whole  united  harmoniously  in  one  pictural 
exhibition  to  the  eye«  It  should  be  such  as  to  exemplify 
Dr.  Arnold's  geographical  idea  of  a  oi>untry,  as  reoommeuded  in 
hb  lectures  on  the  study  of  history,  where  he  savs:  **A  real 
knowledge  of  geography  embraces  at  once  a  knowledge  of  the 
earth,  and  of  Uie  dwellings  of  man  upon  it  Let  me  onoe  under- 
stand the  real  geography  of  a  country, — ^ita  organic  structure,  if 
I  may  ao  odl  it,  — 4he  form  of  its  skeleton,  that  is,  its  hilla,^ — tlie 
magnitude  and  course  of  its  veins  and  arteries,  that  is,  its  streams 
and  rivers;  let  me  conceive  it  as  a  whole  made  up  of  ixinnectod 
parts,^-aud  then  the  position  of  man's  dweUinga,  viewed  in  refer- 
eoice  to  these  parts,  beoomea  easily  remembered,  and  lively  anil 
intelligent  beaidefl.  For  the  sake  of  mere  beauty  and  livelinew,  if 
there  were  no  other  consideration,  it  would  be  worth  our  while 
to  acquire  this  richer  view  of  geography."  "  Conoei w  only  (he 
aays)  the  ditTerenee  between  a  ground-plan  and  a  picture — the 
mere  plan  geograp*hy  of  Italy."  And  then,  describing  part  of 
Italy  by  way  of  exfimpl<s  he  calls  this,  in  comparison  with  a 
common  knowledge  oi  g^eography,  *^a  giving  life  and  meaning 
and  harmony  to  what  is  at  present  lifeless  and  confused.'*  *'I 
wished  (be  says)  to  c;ive  an  example  of  what  I  meant  by  a  real 
and  lively  luiowleage  of  geography,  which  brink's  the  whole 
character  of  a  ooun&y  before  our  eyes."  Now  this,  I  think,  a 
toprj---»  '  r^^  1 1  may  do  raoi'e  effectuallr  and  gi*aeefully  than 
hjL  fieoomplbihetl  or  exempliiied  in  the  beet  pub- 

lic] ■■  r,,.,v...T,t  itiiy. 

j  ion  tn  ma[>a,  or  plan  drawing,  is  not 

oonii:^  :  -  i-.:^.  :.  ,  ,.  ,  but  to  the  whole  expression  cjf  form 
in  respect  of  ground.  It  is  natural  hiitory  drawing  of  land  in  full 
perspective  ]jerception — ^the  greatest  subject  for  that  kind  of 
description; — and,  for  its  suoceasful  accomplishment  to  aatisfy  the 
eye  and  mind  conversant  with  land  in  its  map  ji.'^p'^ct,  it  requins 
the  ordinary  graphic  qualification  of  the  arti-  <-d  with 

some  knowledge  of  physical  geography  and  gi^  i  a  clear 

and  perlect  mental  apprehension  of  the  details  ut  the  subject^ 
emboiUed  and  harmoniaed  aa  a  whole. 

Picturai  ^ect  in  maps  is  the  expressiou  of  whole  forma,  and 
aaeemblages  of  forms  to  the  eye,  in  one  whole  ima^rlnative  view, 
which  must  be  taken  by  appnjpriate  surveying,  and  drawn  with 
artistic  judgment  luid  s'kilL  The  drawing  will  be  the  same,  or  a 
fnarallel  case,  to  tlwit  of  bas-relief  sculpture  in  full  perspective  of 
the  plane  surfai^e  on  which  it  appears,  for  land  may  oe  appre^ 
bended  and  drawn  as  a  great  snWect  of  natura]  sculpture 
atandiug  in  bis-relief  of  tlie  surface  of  the  sea;  but  the  apprehen- 
sion of  it  inugt  l>e  mental  and  artistic;  and  the  expreaaion  will 
be  in  bird*s-eve  and  panoramic  perspective  of  the  forma,  aa  thttv 
Ml  directly  under  the  eye.  The  degree  of  art  that  may  be  uaeJt 
both  m  surveying  and  drawing  Und  id  map  aspect,  is  gfeat^r 
than  »eems  to  Imve  lieen  thought  due  to  this  kind  of  drawing,  and 
therefoi'e  it  is  not  to  be  found  exemplified  in  the  best  modem 
mtim,  nor  ai^  the  forms  jiourtrajed  in  those  maps  so  satisfact^try 
ana  pleasing  to  the  eye,  as  the  most  common  natural  histi>ry 
drawings  of  other  sul^ecta  appear,  even  in  books  and  prints  for 
popular  instruction.  Those  subjects*  it  ia  true,  may  be  more 
lamiliar  in  ide% — ^better  known  and  understood  as  objects  of  tlie 
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animal  and  Yeg«tftble  world,— and  may  ple&se  mord  immeduitely 
br  direot  reaemblaaoe,— ^ad,  in  shape  sJnd  colour^  nmy  be  more 
attKBCtiTe.  They  aro  alaa  comparatively  amall  subjects,  and  may 
be  apprehendetl  in  single  view.  But  there  U  an  appropriate 
beauty  in  the  form^  of  land*  eontempUteii  in  map  view,  which  a 
map  may  expresa,  and  which  the  means  and  resources  of  art,  in 
the  preeent  day,  may  supply  in  a  much  higher  degree  thaa  has 
been  hitherto  effected. 

Thm  higher  degree  of  perfection  is  required  for  physiological 
geosniphy^  for  topographical  description,  and  for  other  piirposes, 
professional,  eoonomicsd,  and  general.  It  has  formed  the  subject 
of  consideration  for  committees  of  the  House  of  Commons,  f>r 
the  Orrl  nance  Survey  of  Great  Britain^  and  for  Commissions 
mider  the  French  govenimeut  for  their  national  survey;  but  the 
principle  of  natural  hi8t<iry  drawing  has  not  been  pixipoaed  by 
any  of  them,  and  though  some  manifestations  of  its  practical 
appUcatioQ  have  been  made  in  England,  they  have  not  been 
carried  out  t*y  their  fullest  extent. 

The  naturai  history  prhu^ph  wi\l  require  the  physical  substance, 
and  ffeological  structure  and  formation  of  the  land  to  be  undei^ 
stooOi  in  order  to  recognise  and  ezpi^ess  those  characteristic 
indications,  which  a  survey  of  Uie  land  itself  would  eive  to  the 
physical  ge^jgrapher  and  to  the  painter.  To  form  t£is  mental 
perception,  and  to  nmke  the  drawing  after  it,  is  the  peculiar  and 
great  difficulty  of  the  work;  for  while  in  the  map  the  eye 
embracer  the  whole  field  at  a  glance,  it  is  supposed  to  travel  over 
the  ground,  and  to  be  everywhere  vei'tically  iixetl  immediately 
over  ev^ry  part  of  it.  Qeometry  must  give'  the  guiding  p<:>int8, 
but  tlie  I  Ira  wing  will  not  be  a  nierelv  geometrical  and  mechanical 
prooe,s8,  though  it  may  admit  of^  and  require  mecbanical  drawing 
and  conventional  signs,  writing,  &c.,  to  be  aiMed  to  it  Yet 
the  whole  may  be  executod  in  such  pictural  harmony,  as  to  admit 
of  the  map  being  contemplated  as  a  natural  picture  to  the  eye. 
This  seems  the  profier  principle  to  propose,  and  the  artistic 
ability  to  require,  for  tliiskind  of  drawing.  Under  it,  description 
i\ft  ail  purpoHei*  and  demands,  may  be  accurately  and  giiicefully 
eiecute«l;  and,  taken  as  a  rule  of  appreciation  for  the  best  jiulj- 
liahed  inape,  much  will  be  found  wanting  to  bring  them  up  to  the 
standard. 

This  will  not,  however,  be  thouglit  too  difficult  a  task  for  the 
accomplished  map-dranghtanian  to  undei'take;  naturiU  liistory 
quality  of  execution  being  all  thut  is  required,  and  this  is  known 
to  employ  not  a  very  high  pitch  of  artistic  ability.  Mountains 
and  hdls,  in  map  perspective,  are  not  so  dillicult  to  draw  in  single 
foims  as  niJiny  other  subjects  of  uutiiral  liistuiy  drawing  may  be, 
ptrtknilarly  in  oblique  jxjj-Hpective;  for  geometrical  perajiei'tive  is 
fll^ttifliftleBt  po^eiVile,  and,  in  this  respect,  present**  no  tlifficnlty 
at  aU  or  mere  deline.itioa  It  is  the  whole  ©xpre«sioti  of  a  pictural 
idea^-iu  light,  and  shade,  and  ooloor — tbadoonstitutesthe  ai-tistic 
difliculty  to  be  mastertxl 

N*UunU  drnwing  in  maps  has  been  objected  to,  I  am  aware,  hs 
having  toi>  much  of  the  painter's  art  in  it,  the  object  of  which 
haabtaen  mipposed  more  '*to  please  the  eye,''  than  to  give,  aa 
reqniFed  in  this  case  of  topographical  drawing,  accurate  and 
useful  iiiformation;  and  so,  liable  to  abuse  in  giving  fanciful 
eJifsreHsion,  rather  than  accurate  intelligence;  but  this  is  arguing 
&Otn  tlie  abuse  of  the  painter^s  art,  which  is  no  more  to  be 
aaaujiied  foi-  the  topogmphical  describer,  Uiau  for  the  naturalist, 
who  has  acquired  enough  of  the  i)ainter's  art  to  describe  his  sub* 
ject,  whatever  it  may  be,  picturaUy.  The  same  aims,  end,  and 
ability  are  necessary  for  lx»th.  If  it  should  still  l>e  thought, 
however,  and  con  tend  eil,  that  map  drawing  of  all  kinds  is 
neoeaaanly  more  geometrical  than  natuml,  aii^l  that  nmt  and 
accixmte  delineation  is  better  for  it,  and  more  useful^  than  pictural 
expression, — it  may  be  answered,  that  both  may  he  combined, 
thttt  ih^  eye  demands  natural  drawing  for  natm*al  Bnbje<.'t«,  and 
that  it  is,  in  fact,  in  some  way  or  other,  always  attempteii  in 
nuu^e-  of  this  kind;  sometimes,  indeed,  absurdly;  sometimes 
ma^y  and  mechanically;  and  mostly  in  defect  or  exaggeration 
of  natnre,  and  artistic  ju«lgment  of  what  in  really  wanted;  yet 
the  attemjjt  whidi  is  made,  and  the  demand,  growing  as  it  does 
with  experience,  and  a  eumparison  with  the  state  of  natural 
history  drawing  for  other  subjecta,  seems  to  show  tiiat  it  cannot 
be  given  up,  or  left  iiijcaltiv?it4il. 

The  natural  history  principle,  then,  I  would  propoee  for  the 
aim  and  standard  of  the  drawing,  and  the  rule  by  wnich  it  may 
be  apjtreciated.  It  csuinot  be  expeeted  that  either  the  geodetioal 
sorveyar,  or  Uie  ordinary  lan4l-sarv«y<ir,  should  be  an  ariUth 
draughtsman,  though  in  their  proper.  me^iAUie   both  may  add 


this  aocompliflhment  to  their  respectiye  abilities;  yet  it  seems 
more  properly  to  belong  to  the  latter  profiMsion  to  cultivat^e  it, 
than  to  the  mathematical  and  philosophical  ability  which  ijj^ 
occasiunally  called  into  action  for  geodetic  operations.  Indee^ 
the  land-surveyor  may  aspire  to  tli^  LiL/ltPr  branch,  perhap 
more  oonsistently  than  the  mathen  id  phdusijpher  maj 

undertake  the  purely  practical  part  mg  and  drawing  f<a 

topographical  purposes;    for  ii    the    surveyor  haa   tjalent 
industry,  he  may  study  and  learn  to  add  geodeticai  survey  in 
to  the  foundation  of    his    basinesa,  as  well  aa  topograpbi« 
drawing  or  portraiture,  so  to  speak,  to  it«  finishing  e&aey  i 

Some  geological  knowledge  of  land  generally,  in  its  figuration, 
is  necessary  to  apprehend  an<l  understand  that  of  any  partio  *  ~ 
wuntry:  the  general  pheDomena  which  apjiear  in  its  surf  ace  £9] 
the  rising  and  sinking  of  land  in  circular  and  elliptical  areas;  itt 
formation  under  a  covering  sea,  and  emerging  in  volcanic  for 
out  of  it;  its  division  by  rents  and  feults;  its  crystalline  a 
mechanical  construction  in  beds  and  strata;   Uie  shaping  suidj 
denwling  effects  of  floods  and  currente,  cutting  out  and  exf 
its  forms  and  features  as  we  now  see  them.    A  map,  drawn  ii 
advertenoe  to  these  iacta  and  deductions,  must  be  particularlj^ 
desirable  for  geological  description  and  illustration. 

M.  Bou^  has  shown  that  "a  critical  similarity  of  outwaM. 
fonnfti  while  indicating  similarity  of  producing  causes,  musl  1 ' 
to  a  large  extent,  indicate  identity  of  structure;  and  f 
from  the  extenial  appearance  of  an  unexplored  country,' 
from  a  map  properly  representing  it) — "  its  geological  structu 
may  be  inferr»d,  at  least  to  a  certain  extent** 

"  Nature  has  not  wrought  after  an  indefinite  number  of  ^rpes 
or  models,  but  on  the  contraiy,  her  fundamental  types  are  fewjij 
and  fieri ved  from  the  action  of  definite  constructive  foroes  on  1 
primary  base "  This  reference  to  M.  Boue  is  made  by  Mnk 
SomerviUe  in  her  *  Physical  Geography,'  184a. 

A  great  flood  over  all  the  northern  countries  of  Europe  may  b^,. 
aesomed  to  have  acted  upon  and  modified  their  forms,  from  th4 
traces  of  it  observed  in  Bussia  and  Sweden  by  Sir  ik»deric1; 
Murchison.      It  may  be  no  less  evidenced  by  the  forms 
figuration  of  surface  in  the  British  Isles,  or  p^ha|ie  more  ec^il 
when  these  have  been  sufficiently  surveyed  in  relation  to  thia 
great  geometrical  prctblem. 

A  guLnce  at  a  geological  map  of  England  shows  a  great  < 
linear  arrangement  of  its  mineral  masses  on  the  east  of  Wale 
and  Cumberland,  which  the  topograph ioal  map,  in  its  deacriptio 
of  the  symmetritii  surface  forms/should  express  eompreiien«ivel| 
to  the  eye.     Mr.  Hopkins^  in  his  paper  on  the  Lakes  Distr^-*' 
read  before  the  Geological  Srxiety,  June  6,  18-H,  aasumee 
elevations  of  those  masses  to  have  thrown  up  the  incumb 
formations  at  the  same  time;  hence  the  ringy  dispoaitiQn  in  hor 
zontaJ  order,  of  the  mineral  masses,  and  the  rib-lite  forms  of  T 
surface  strticture;  the  hollows  forming  the  channels  by  whic 
currents  of  the  northei-n  fiood  passed  over  the  hmd  in  a  eoatJ 
and  south-west  direction.     The  impinging  force  of  the  fi^od  i 
seen  in  the  eoa^t-like  escarpments  which  front  the  nor^  thn 
remarkable   figuration  of  the   oolite   beds  atfording  a   curiou 
example.     Mr,  Darwin's  paper,  on  the  connection  of  volcanic 
phenomena  and  the  formation  of  mountain  chains,  read  I 
the  Geological  Society,  February  7,  1838,  seems  to  aftbrd  groo 
for  assimiing  that  the  curvilinear  order  of  figui«tlon  in  EngUnd 
has  been  produced  by  this  cause,  and  that  il  bwi  been  the  foun- 
dation of  coralline  rings,   of  which  the  oolitic  beds  are   the 
remains. 

A  surveyor,  seeking  to  qualify  himself  far  drawing  the  1 
figuration  of  laud  in  a  map,  sliould   acquire  first,  a  power 
tigxire-dmwing  (the  himian  figure)  with  that  truth  of  form 
cliaractei*  which  may  mark,  at  leasts  the  physical  distiJiciio 
natural   races.     Ue  shoiUd  apply  then   to  laudacape-iiA^ 
in  that  pei-spective  which  approaches  nearest  to  theiplMI  ^ 
and  in  addition  to  mere  manual  skill,  in  delineation  mlhI  ei^lourin 
in  relief,  he  should  learn  enough  of  the  princijilet^ 
for  his  go%'emment  and  use,  and  study  their  aj  j 
paintings  which  furnish  examples  of  expi^eSHiun  cotuing  ue«r 
to  that  for  which  he  wants  instruction  and  guidance;    He  u 
dniw  from  m>\\d  models,  too,  which  are  to  be  met  with  in  stone 
heaps  of  earth,  knots  in  the  ttems  of  trees,  the  waves  of  agitai 
water^  aufl  other  natural  forms  which  resemble  those  «£  la&d  1 
much,  that  both  are  described  by  a  common  term  of  fotemlj 
Models  taken  on  puqjose,  and  oust  iu  plaster,  may  be  used; 
I  think  natural  modeiS}  such  as  I  have  mentianed,  will  be  1 
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dent,  and,  indeed,  the  best    Mathematical  wdlidn  refembliiig 

inoimtAlna  nnd  KIIIb,  as  the  cone,  piTamid^  and  seamen ta  of  the 
sphere  and  elHfwve,  with  a  horizontal  plane  for  their  base,  may  be 
referreti  trt  in  idea  on  the  ground,  as  tjrpioal  forms,  for  ready 
'whole  apprehenftion,  aod  nice  distinction  of  the  natuml  forms. 
A  nomenclature  for  the  natural  forms  of  land^  founded  on  their 
flimilarity  to  the  preconceived  tjpej*,  will  assist  the  perception  of 
geotnetrical,  under  actual  perspective^  and  be  of  great  aa vantage 
in  description  and  reffirence  by  wonJs. 

Tlte  table-hills  about  Bag^faot^  Chobham,  and  Famham,  must 
be  ikmiliar  to  mauy  obeervera  of  the  late  encampment  at  Chob- 
ham; and  to  aome  with  me,  who  witneaaed  that  on  Bagahot 
Heath,  and  the  other  placee  south  of  Windsor  Forest,  in  1792. 
The  table-hill,  divided  diagonally  by  an  inclined  pkne^  passing 
from  the  higher  edge  ou  one  aide,  to  the  lower  on  the  oppoait^ 
gives*  a  wedge-like  or  shelving  form  to  the  lower  segment; — its 
mttund  type  is  the  running  and  imrging  wave;  and  both  are 
cemmon  forms  in  sand  and  ;>ravel  hills,  and  other  loose  earthy 
from  the  low  shelving  banks  and  beaches  of  a  seacoast,  to  the 
higheM  table  and  shemng  lands  of  the  world.  Our  edffe  hills,  as 
several  are  called,  besides  that  of  the  battle  (Edgehill),  are  of  this 
species.  Mountain-limestone  hills  of  the  carbon ifeiims  system, 
are  bold  examples  of  this  form — trap-hills,  the  silorian  and  old 
red  sandstone  hills,  &c.  Mr.  Niehnl  <l&scribes  a  range  of  this 
kind  of  hilici,  extendine:  from  St.  Abb's  Head  to  near  Port  Patrick, 
in  his  fmper  read  b<ifore  the  Gerdogical  Society^  January  1848. 
**The  most  remarkable  physical  feature  of  this  district,'^  he  says, 
*'  ifl  the  mountain  chain  which  extends  from  St.  Abb's  Head  on 
the  east  coaat,  in  a  west-sviuth-west  direction,  to  the  vicinity  of 
Port  Patrick  on  the  opposite  side  of  the  island,  a  distance  of  140 
miles,  with  an  average  breadth  of  25  to  31>  miles.  This  high 
iMid  oonsists  less  of  a  suigle  connected  chain  than  a  group  of 
emiiUer  ridges,  sejiarated  by  longitudinal  valleys,  running  parallel 
to  the  chief  direction  of  the  mass.  These  ridges  and  v5leys  are 
ctTMoed  almost  at  right  angles  by  anrvther  system  of  valleys,  in 
which  many  of  the  secondarr  streams  flow.  By  these'  two 
systems  of  valleys,  the  high  land  is  dit^ided  into  huge  oblong 
mountain  maseea,  often  with  steep  declivities  and  flat,  or  almost 
tabular  summits.  When  seen  from  the  low  srnund,  the  moun- 
tains have  thus  apparently  a  very  complex  or  irreguL'u*  arrange- 
ment; but  whenever  a  prcjper  view  la  obtained  from  the  high 
?«ounds  (a  map  view)  their  disposal  in  paralkd  ridges  is  distinct. 
he  whole  eiistem  portion  of  this  ertended  mass  of  mountains  is 
composed  of  greywacke  and  clay-slate.  In  the  south  of  Scotland 
,  Hbese  formations  cover  a  space  of  more  than  4tK)0  square  miles, 
'Ti#  the  twentieth  j^art  of  the  whole  island,  and  have  thus  a  con- 
siderable geographical  importance,^  A  general  wedge-like  shape, 
OA  I  take  it,  composed  of  a  series  of  smallej'  wetlges,  and  the 
whole  under  escarpments  more  phme  than  rounded,  consequently 
presenting  angular  partitions  of  faces,  and  natural  lines  of  whole- 
tigttre  boundary,  which,  in  map-drawings  is  commonly  the  most 
defective  part  of  their  delineation,  and  yet  sboulJ  be  most 
strongly  marke<l, 

This'descrintion  of  land-forms,  by  words  and  other  descriptions, 
such  HS  Mr  Hugh  Miller's,  in  his  *01d  Bed  Sandstone,*  seems 
vastly  short  of  the  defined  and  accurate  expression  which  pictunU 
map-Urawing  can  give,  expressively  njid  immediately,  to  the  eye, 
Neverthelees,  Mr.  Miller  exnreisses,  in  wonls,  pictura!  ideas  of 
land  mo^  dcHghtfully.  "  Physiognomy  is  no  idle  or  doubtful 
science  in  connection  with  ge<dr>gy.  The  physiogoomy  of  a 
cewntry  indicates  almost  invariably  iU  geological  character. 
There  is  scarce  a  rock  among  the  more  ancient  groups  that  does 
t|Ot  aflfect  its  peculiar  form  of  hill  and  valley,  mch  has  its  style 
of  1  '  ^^  — (and  plau-shape  and  style,  too), — "and  as  the 
ve  (  a  district  de]>end3  often  on  the  natnre  of  the  under- 

lying iieiHjfltts,  not  only  are  the  main  outlines  regulated  by  the 
nunermlogy  of  the  fornmtions  which  they  define^  but  also  in  many 
GMes  the  manner  in  which  these  outlines  are  filled  up.  The 
csolouring  of  the  landscape^' — (and  the  plan)—-'* is  well-nigh  as 
intimately  conoedted  with  the  geology  as  w^ith  the  drawing." 
The  rest  on  this  subject,  in  the  lith  chapter,  is  hi^j  remark- 
able  for  ^wer  and  beauty  of  landscape  apprehenaion j  audita 
tnosposition  intr>  map  apprehension  is  a  fine  lesson  for  the  map- 
dfftoghtsman  to  take  and  iilusti-^te. 

Ruskin,  in  his  work  on  *  Modem  Painters,^  says,  what  the  map- 
draaghtsman  may  take  as  addressed  to  him,  to  direct  his  study 

£iatur<U  form  in  idetU  perception:  *'  The  task  of  the  painter  in 
pursuit  of  ideal  form  is  to  obtain  accurate  knowleage  of  the 
piMlirtiliinustcrt  of  every  apedea  of  being,  down  even  to  the 


stone;  for  there  is  an  ideality  of  gmaite,  and  slate,  and  marble. 

A  bank  of  loose  earth  of  any  kind  that  has  been  at  all  exposed  Kq 
the  weather,  contains  in  it  features  capable  of  giving  high  grati- 
fication to  a  careful  observer.  It  is  almost  a  facsimile  of  a 
mountain  slope  of  soft  deoompoaixig  rock;  It  poasessea  nearly  the 
same  varieties  of  character." 

**  There  is  an  expression  about  all  hill  lines  of  nature^  but  it  is 
not  to  be  reduceti  U)  line  and  rule." 

**  Turner's  early  drawings  are  singularly  instructive  in  definite- 
ness  and  flimplicitv  of  aim;  they  are  little  more  than  exquisite 
studies  in  light  and  shade.'' 

This,  I  thiok,  should  siirely  be  the  draughtsman's  aim  in 
expressing  the  forms  of  land  in  a  map. 

"  All  forceful  shadow  and  play  of  colour  surrendered  for  quiet 
uniform  hues  of  grey,  and  chiari>8curo  of  extreme  simplicity/* 
— '*  proper  for  architectural  drax^ings  in  relievo.**  This,  I  think, 
ia  eczActly  what  I  should  say  for  the  shadiug  phuiB  of  ground  in 
relieva 

The  termy&TfFi  is  not  to  be  applied  to  the  outline  of  bodies;  '*  it 
necessarily  implies  light  and  shade;  no  form  whatever  can  be 
knOTRTi  to  the  eye  without  its  chiaro-acuro, — that  perfect  and  har- 
monious unity  of  outline  with  light  and  shade,  by  which  the  parts 
and  ppjtjections  of  the  body  are  explained  to  the  eye," 

"  The  eye  of  knowledge  is  as  a  tclesctipe  to  the  common  eye, 
by  which  more  is  apprehended  than  is  immedixitely  seen,"  Thus 
forms  of  laud  are  seen  in  their  origin,  composition,  ^.,  to  the 
cultivated  eye. 

"  Truths  of  specific  form  are  the  first  and  mostlmporunt  of 
all.'' 

Under  such  guidance  as  this,  the  map-draughtsman  mhj  both 
please  the  eye  with  pictural  expression  in  |;race  and  elegance; 
and  the  minti,  which  must  be  nis  chief  object  after  aU,  with 
the  information  and  description  it  requires.  The  subject  may 
not  be  always  beautiful  in  itself,  but  in  reference  to  circum- 
stances and  lisa^iciationfl  with  what  ia  interesting  and  important 
in  the  knowledge  of  ground,  it  may  call  for  artistic  description  in 
a  map,  to  convey  it  at  least  agreeably  and  ladsftkctorily  to  the 
eye;  and  what  is  beautiful  in  a  richly  varied  face  of  country  may 
be  beautifully  pourtrayed. 

It  may  perhaps,  be  remarked,  that  this  view  of  topographical. 
plaii  drawmg  does  not  advert  to  military  topography,  a  question 
which  I  might  be  supposeii  to  entertain  as  a  military  surveyor. 
But  my  object  was  to  consider  the  subject  of  topographical 
di'awing  as  oomprehensively  as  I  could,  for  all  services  and 
demands;  and  natural  history  description  of  ground,  in  geome- 
trical, physical,  and  pictural  quality  drawn,  seem  to  me  to 
compass  the  proposition.  The  cause  of  this  kind  of  drawing 
being  behind  other  kinds  which  have  the  same  ^neral  object  is, 
that  it  has  been  practised  chiefly  for  professional  uses,  and 
science  has  been  more  regarded  as  necessary  for  it  than  art. 
Accordingly,  the  artistic  education  and  direction  of  the  draughl*- 
man  has  not  been  adequately  provided*  He  has  not  Deen 
prepared  and  required  to  address  the  mind  with  that  knowledge 
of  nature  and  art  which  is  due  to  the  subject,  and  to  the  observer 
who  seeks  information  and  gratification  fitim  the  map-picture. 

The  draughtsman's  art  is  to  do  justice  to  natm*e,  and  the 
eng;raver*B  to  do  justice  to  the  draughtsman;  ou  neither  should 
rules  and  methods  be  imposed,  except  by  superior  ariufti» 
judgment,  in  the  employment  of  each  respectively. 


VAKNISH   BRUSHEa* 
Charles  D.  Thum,  U.S.^  Inventor, 

The  Committee  of  the  Franklin  Institute  report  that  the  im- 
provements claimed  by  Mr.  Thum,  consist : 

L  In  the  form  of  the  handle.  This  is  extended  below  the 
ferrule,  where  it  is  expanded  and  bevilled  into  &  wedga  Thie 
gives  a  greater  elasticity  to  the  brush,  and  renders  it  superior  in 
thia  reapect,  to  any  before  known  to  the  Committee. 

2.  In  the  oval  mrm  of  the  brush.  It  has  been  customary  to 
give  a  be\*iiled  form  to  the  vajmiah  brush  by  grinding  it  upon  a 
stone,  or  by  long  use  upon  coarse  work,  as  house-paintmg.  This, 
however,  destroys,  in  a  great  measufe,  the^^,  and  thus  tmpaii-s 
the  amoothaess  and  evenness  of  the  edge.  Mr.  Thum  gives  the 
bevilled  form  by  the  arrangement  of  the  hair,  tlie  flag  beinff 
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unimpaired,  ThiB  gives  a  elean  ed^e*  Mid  bn»hc*thias  made  are 
found  very  ooavekiiient  for  workirig  in  (x>mer»  and  ftlong  edfi^A. 

3.  In  the  uee  of  eloHie  fiair.  The  mode  nf  eelectinp  and  pre- 
paring this  hfiir  is  not  di^eloa4?d  by  Mr.  Thum.  It  npp^iiLrB  on 
eiiunmation  to  be  tiueri  dArker,  raore  L^  1  elaatic  than  the 

oiiiiuary  Imir,  and  is  flat  or  oval  ratlb  lludricaL    While 

a  brush  composed  of  thia  material  ib  mr-iv  ^-idiitic  than  one  of 
ofdiiiiiy  hair»  keeoing  in  better  form^  the  hairs  have  never,  in 
the  experience  of  the  Committee,  been  kndfwn  to  break  or  split. 

The  Committee  believe  these  improvementa  to  be  original  with 
Mr,  Thum*  On  the  whole,  his  brushea  are  regarded  by  the 
Obminittee  ai  anperior  to  any,  whether  of  foreign  or  domeatic 
mann&Gtiire,  which  have  come  under  its  notice.  This  opinion  ia 
founded  not  upfjn  mere  examination,  but  embodies  the  result 
of  actual  trial  daring  many  months  by  members  of  the  Cbm- 
mittee. 

la  view  of  theaa  fitotSf  the  Committee  fully  endorse  the  opinion 
of  the  Committee  of  Exhibitions,  by  which  a  first  premium  was 
awarded  for  the  apecunens  of  these  bruEhea  deposited  in  the  last 
Annual  Exhibition,  and  further  recommend  the  Awani  of  the 
Scott  Legacy  Medal  and  Premium. 


GRIBBOK'S  PATENT  SASH-MOmJTIKaS. 


AS   AT    REST 


FRONT    or  HINGES 


IMPEOYED  FOBM  OF  SUSPENSION  BEIDGK* 

William  Kkbd,  U.S,,  Invertior. 

Is  this  invention,  a  hoUow  truss-beam  of  plate-iron,  with  cast- 
iron  ends,  runs  the  whole  length  of  the  span.  In  this,  the  wire 
ia  suspended  from  the  upper  end  of  each  extremity,  and  passing 
towartis  the  lower  marjrin  near  the  centre,  the  cable  and  tube 
lieing  weU  supported  by  truss  braces,  which  effect  the  double 
purpose  fif  bringing  the  weight  of  the  truss  and  all  the  super- 
utructure  of  the  dpan  on  to  the  cables,  and  holding,  the  truss-beam 
in  proper  shape,  acting  aa  the  ribs  to  a  vessel.  The  height  of  the 
tniss-beam  and  tlie  thickness  of  the  iron  of  which  it  in  made,  ia 
to  be  governed  by  the  length  of  the  spfiu.  The  upper  part  of  the 
ti'uss-beam  mu^t  contain  sufficient  material   to   resist  the  com- 

Ijressiou  of  the  superstructure  niiH  load,  and  the  two  feet  of  tlie 
ow-  '  f  the  tnifis-lieams  "with  the  cables,  are  to  a  up  port  the 
wh  Wlierc  the  span  is  long,  and  breadth  uf  b^m  ia 

requiiv],  \n  order  to  aa^'e  material,   the  top  and  two  feet  of  the 
Jower  ed^e  of  the  b^atn  may  be  made  of  plate-iron,  and  the  inter- 
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^^  iron  bars,  riveteii  from  the 
f<»rmiuj:^  a  lattice  so  aa  to 
i>eam.  Where  footways  are 
1^  can  be  extended  out  fur  thtit  puriwse, 
,  the  whole  amount  of  the  teiidiuu  uf  the 
wire  can  be  obtained,  while  the  peculiar  form  of  the  trudih-heam 
will  cause  any  weight  that  may  be  brought  on  any  part  of  the 
hridge  to  communicate  to  all  parta  of  the  span. 


SETISWi. 

Manual  for  Practityd  Survct/or^:  containing  Methodi  inditperu- 
abtjf  Nettumrtf  for  J  '  Operaiiont,    By  K  W.  Beans, 

Norristowu,  U,  S.     1  nia:  Moore.  1854* 

Thia  little  work  propoae^  to  assist  the  practical  aurveyor,  and 
help  him  out  of  his  dilhwilties  in  the  field;  but  as  it  is  principally 
det^led  Uy  the  use  of  t  he  cirtntftiferetit4ir^  it  is  not  of  that  value  in 
Bnghind  as  it  uuiy  bo  in  the  United  States,  for  very  few  aurveyora 
now  use  that  instrimieut,  the  theodolite  and  pocket  sextant  being 
considered  so  fiir  superior  tti  it  However,  many  useful  hints 
m$,y  Ije  gained  by  the  perusal;  such  aa  the  easiest  methods  of 
maiiaurij)^  l>onda,  rocks,  rivers,  or  inacoeiaible  objects.  The  fol- 
low i  lY  be  as  well  applied  to  thia  country^ — 

I  ity  of  the  variation  or  dechnation  of  the 
mftgiK  I  n  in  Ml,,  iix  causing  uncertainty  in  retracing  old  lines  of 
survey,  is  well  known*  A  step  towards  obviating  the  ent)ra 
^^t#'M'^'""  ^It^'  old  method  of  finding  the  diiference  of  variation 
or  H,    and   thereby  obtaining  the   present  magnetic 

be*' I  P-  lint-   if  siirvi'v.  him  been  taken  f>y  the  le^slature 

of  1  I  meridian  lines  should  beeetftb- 

lift  >(  the  commonwealth,  and  that 

surveys  ben^after  maAie  shsudd  in?  returned  according  to  the  true, 
and  not  the  magnetic  bearings  of  the  linen,*' 


Tfk  object  of  this  invention  is  to  allow  the  removal  of  a  i 
without  unfixing  the  l:>ea<la  Thia  is  aocomplished  by  ha^ 
half  the  pulley-atile  on  one  side  made  loose  vertiimUy,  and  hing^ 
at  the  top  and  bottom  in  the  peculiar  way  shown'  in  the  nhov 
engraving,  the  pulley  being  fixed  on  the  hinged  stile  and  mo 
with  it  When  the  saah  is  required  to  be  taken  out,  it  in  prej 
to  the  side  prepared,  when  the  stile  recedea  sufficiently  to  all 
the  saah  to  pass  the  bead  on  the  otipO€iite  aide.  The  aaah  is  the 
drawn  out  and  the  lines,  having  knots  at  their  ends,  are  take 
out  of  holders  ftcrewe«l  to  the  edges  of  the  sash,  and  fitted  inti 
others  in  the  pulley-etiles. 


INSTITUTION  OF  CIVIL  ENGINEEES. 


Imw 


The  Council   of   the    Institution    of  Civil    Engineeri 
awarded  the  following  Premiunia  for  Seasitm  1853-64: — 
A  Telford  Medal,   to  Nathaniel   Beardmore,  M,  Inst.    O.E,, 

**  Dewriptioa   of  the  Navi|j^tion   and    Dr&ixmge    Worlu,    i 

exocutcKl  on  the  Tidjil  portion  of  the  River  Lea/' 
A  Telford  Med^,   to  Andrew  Headenoii,  Aaaoc  Inst.  C.B.,   for  hia 

papar  ''Ou  tho  Sp^d  an^l  '.^s.^^^  ^^-^^pertiei  of  Ocean  tiieamera,  aodiilrj 

the  Measuremeut  of  £hi|' 
A  Telford  Medal,  tc*  John  1  ii,  Aaaoc.  Invt.  C.E.,  for  hia  ] 

"On  MAcibchi.mifled  Koads  fuf  Uie  ^Lrdeta  of  Towns* *" 
A  Telford  Medfti,  to  Alfred  Cliarlea  Hobba,  Aaaoc  Inst  C.E,,  for  hif 

paper  "  On  the  Principlea  and  ConatniErtion  of  Lodu).** 
A  Tdford  Medal,  to  James  Yates,   M.A.,   FK.S.,   &c.,  for  his  | 

"On  the  Me&na  of  attaining  to  Unifbnnity  in  European  Me 

Weigh ta,  and  Coin*.** 
A  Couneil  Premiiim  of  Books,  suttably  bound  and  itiicribed,  to  Joli 

TlinmhiU  Harriaonj,  M.  Inat.  C.&,,  for  hia  paper  "  On  tho  T 

of  tho  District  Houth  of  tho  Thamaa." 
A  Council  Preioiujn  of  Booka,  euitablj  bound  and  inaonbed,  to 

Kinnejkr  Clarke  Assoc.  laat  C.E.,  for  his  **  Description  of  the  . 

Sea  Fiahing  Sbeamer  Enterpritt^  with  Rathvea't  Propalter." 
A  Council  Premium  of  Booka,  suitably  bound  and  inacnlted,  to  Jama 

Simpson,  jun.,  for  hia  paper  *'  On  ih«  Prevention  of  Smoke  in  "* 

and  other  Firmacea." 
A  CouncU  Prtaiuium  of  Books,  suitably  hound  and  tnacnbed,  to  ^ 

Midiaei  Pent»ton^  M.  Inst.  €<£.,  for  his  paper  ''On  the  Caaualt7ea$ 

Tuntieiling,  with  examplea.* 
A  Council  Premium  of  Bioks,  aiiitahly  bound  and  insoribed,  to  ' 

Chadwick,  Aaaoc,  Inat,  C.E,,  for  his  paper  **  On  Wat«r-Met<TB/ 
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The  Meetings  for  Session  l8f>4-*'>5  are  appnint<H^ 
on  the  following  Tuesday  eveningsr — In  liSi54,  N 
28;  December  5,  12,  If*  (the    Annual  nr-.u^ml  A 
Election  of  the  Council  and  ' 
Fremiums).    In  1855,  Jan uarv 
27;  March  6,  13,  20,  27;  April  3,  10, 
29;  on  the  last-mentioned  day  the  Pi^ 
take  place. 
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PROTIDENCE  MAGAZINE,  PARIS. 

M.  Kattlbk,  Engineer* 

(irm  tin  Engramng,  Plate  XXXIX.) 

The  Toof  hjia  been  examined  with  great  care  by  the  most 
competent  authoritieH*  and  they  have  come  to  the  oon elusion  that 
it  ha^  be^n  ei^ctttd  witli  gr««at  skill.  We  intend  giving  &  full 
deecriptiou  of  the  bmlding  next  month. 


BANGKOK  BOARD   OF  HEALTH, 


^ 


I 


^ 


Hbfort  &n  an  Jnquirif  into  c^rfnin  AUefjat'iona  againH  (he  Pro- 
eeedintfit  of  ike  Local  Board  qf  Health  of  Bangor, 

TO  Sm  BKNJAMIN   HALT.,   P&KSIOKNT  OAHRRAI*  BOARD  OF  HEALTH. 

SiE — AppUcatioiLS  were  made  some  months  ago,  by  the  Local 
Boaid  of  Health  of  Baogoir,  for  the  Geneml  Buard'a  sanction  for 
farther  mortgage  to  the  extent  of  lOOOL^  for  the  pur^Kiae  of 
meeting  the  co«t  of  an  extension  of  the  works  of  dminage  in  that 
town.  A  request  was  then  made  to  the  Local  Board  for  particu- 
lars of  thia  increased  expenditure;  but  in  the  mean  time,  certain 
oomplainta  were  nnade  oy  Dr.  0,  0.  Roberta,  purporting  to  oome 
from  a  meeting  of  the  ratepayers,  aa  to  the  injurious  effects 
which  theae  drainage  works  were  calculated  to  produce  in  the 
town. 

^  Examination  and  inquiry  which  were  then  made  were  luflli- 
cient  to  show  that  the  main  at-itementB,  as  to  the  levels  of  the 
drainage  upon  which  Dr.  Boberta'a  complaint  had  been  foimded, 
were  erroneoua. 

Siiboeouently,  however.  Dr.  Roberts  again  addressed  the 
General  Board  on  the  aubject;  and  hia  letter  of  March  Kith  con- 
tained this  statement:  **  Several  cases  of  fever  have  recently 
appeared^  and  bowel  complaiuts  have  been  iutiicjit^d  in  various 
lo<^itiea  within  these  districts.  Notwithstanding  what  has  Iw^en 
done  under  the suijervision  of  the  Sanitary  Boani  during  the  inast 
three  years  and  a-half,  Bangor  is  at  this  moment,  with  regard 
to  its  sanitary  prospects,  in  a  worse  situation,  and  in  a  position 
more  fiivourable  for  the  reception  and  propagation  of  chulei-a, 
fever,  or  any  other  pestilential  epidemic,  than  ever  it  has  been 
known  to  be  during  the  last  twenty  years." 

This  statement  being  calculated  \o  produce  considerable  alarm^ 
waa  forwarded  to  the  Local  Biiard.  They  adopteil  the  judicious 
course  of  addressing  all  the  most  respectable  medical  men  of  the 
district  on  the  subject,  and  their  replies,  which  were  forwarded 
to  the  General  Board,  certainly  bore  out  the  observation  of  the 
derky  that  there  was  "not  a  word  of  truth**  in  Dr.  Bioberts's 
fltatement,  and  that  the  district  onder  the  control  of  the  Bangor 
liOcal  Boaird  was  gener&lly  healthier  than  it  hM  been  for  years. 

It  wa£  thought  advisable,  however,  for  the  satisfaction  of  all 
parties,  that  a  local  inspection  should  be  made  by  an  officer  of 
the  General  Boaid  before  sanction  was  granted  for  the  additional 
mortgage. 

A  memorial,  dated  the  21st  ult.,  having  been  subsequently 
aildressetl  to  you  on  the  subject  from  certain  inhabitants  of  Upj^er 
Bangor,  and  an  m^pent  re(}nest  made,  on  behalf  of  the  Local 
Board,  thai  the  earheat  decision  should  be  come  to  in  respect  to 
the  required  loon,  I  had  the  honour  to  receive  your  instructions 
to  attend  at  Bangor  on  the  4tli  instant;  and  I  now  beg  to 
submit  to  you  the  following  report  of  my  examination  and 
inquiries. 

Having  conferred  veiyfyiy  with  the  surveyor,  Mr.  E,  Johnson, 
on  the  plans  and  seeUona^  and  on  the  mode  in  which  the  works  hiid 
been  carried  out,  I  inspected  the  district,  and  examined  the  main 
line  of  sewer  at  various  points. 

With  the  exception  of  a  small  portion  of  the  district  called 
Hirael,  which  lies  an  the  low  lev^el,  the  town  of  Bangor  is  very 
favourably  situated  for  drainage;  and  I  can  safely  say,  that  the 
works  have  been  laid  out  in  a  very  Judicioiw  manner;  that  they 
appear  to  have  been  extremely  well  executed^  and  have  been 
carried  out  within  the  original  estimate. 

With  respect  to  the  low  district,  it  is  possible  that  the  aildition 
of  a  very  small  tank  may  he  found  necessary,  with  self-acting 
valves,  at  the  junction  of  the  lines  of  sewer  from  tliis  part  with 
the  main,  in  order  that  the  action  of  the  dminage  may  not  be 
impeded  at  periods  of  high  tide.  Some  addititinal  work  will  be 
necesaarYj  also,  for  complete  suiface  drainage,  and  in  the  removal 
of  old  objectioDable  drains^  which  will  be  no  longer  of  use;  and 


when  this  work  shall  have  been  completed,  the  private  works  of 
house  drainage  carried  out,  and  the  wnole  brought  into  operation^ 
I  believe  that  there  can  be  no  case  in  which  the  full  advantage  of 
the  works  will  be  more  likely  to  be  realised. 

The  complaints  which  have  been  raised  against  them  by  Dr. 
Roberts  are  not  foimded  upon  any  actual  experience  of  defects, 
but  upon  the  merest  apprehensions  of  fciilure,  which  the  rat^ 
payers  will  be  glad  to  know  have  not  the  slightest  foundation  iu 
iact 

Having  made  my  examination  of  the  works,  I  attended  a 
meeting  of  the  Local  Board,  to  which  the  public  was  admitted, 
and  a£»rded  these  explanations.  Dr.  ikiberts,  however,  then 
reiteiBrted  his  objections.  His  main  allegation  is  founded  on  the 
fact,  that  the  actual  mouth  of  the  outlet  sewer  is  closed  ten  hours 
each  «lay  by  the  tide.  Admitting  this  to  be  the  case,  it  d«>es  not 
in  the  least  deeree  affect  the  dminage  of  the  river,  for  the  jum*- 
tions  of  tlie  mam,  with  the  exceptions  alreaily  alluded  to,  will  all 
be  above  high-water  mark. 

Dr.  Rolr>ertJS  disputed  this,  and  stated  that  the  sewer  would  be 
filled  with  the  tide  for  three-fourths  of  its  whole  length,  and 
that  he  wa.H  prepared  with  forty  witnesses,  to  prove  that  the  tide 
had  risen  nearly  up  to  the  bishop's  palace. 

The  bed  of  the  river  opposite  the  bishop*s  palace  is  upwards  of 
SO  feet  abijve  the  highest  spring  tide  level,  and  if  the  sea  had  ever 
risen  to  that  point,  it  would  actually  have  reached  the  rot:)fs  of  the 
houses  in  Hirael,  and  Dr.  R«jberts  was  not  prepared  with 
evidence  of  this.  Urn  own  statement  of  the  extreme  flood  level 
in  Hirael  ia  only  that  of  "knee  deep." 

It  is  ImposaiLle  to  reconcile  this  discrepancy,  but  it  would 
apppear  to  be  probable  that  the  watera  alludeti  to,  as  having 
been  witnessed  at  this  high  level,  were  those  of  extraordinarj* 
land  floods  which  are  said  to  come  down  in  great  violence  on  rare 
occasions, 

1  felled  to  satisfy  Dr.  Roberts  that  this  quefiliou  of  floods  in  no 
way  atfect-ed  the  efficiency  of  the  drainage  of  the  town,  but  the 
inliabitants  will  be  glafi  to  know  that  his  conclusions  on  this 
fMjint  are  entirely  erroneous. 

Dr.  Rijberts's  next  complaint  was,  that  the  refuse  from  the  gas 
works  should  have  been  allowed  to  drain  into  the  new  sewer. 
Thm  gaa  refuse  previrmsly  dmiuetl  into  the  river,  and  was  an 
intolemble  nuisance.  It  is  now  no  nuisance  whatever;  but  Dr. 
Roberts  dm  tends  that  at  high  tide  it  will  be  driven  into  the 
houses.  As  no  tide  will  ever  reach  there,  no  fear  need  be 
entertained  on  this  point  But  Dr.  Roberta  with  siogular  per- 
^nersity,  contends  that  this  drainage  of  the  gasworks  into  the 
public  sewer  is  in  dii'ect  violation  of  the  Water  Works  Ciauaee 
Act,  which  inflicts  a  penalty  for  fouling  the  streams  belonging  to 
waterworks  compiuiiea,  or  dr^ns  commanicating  tberewith. 

Dr.  Roberts  appeared  to  have  very  great  complaints  to  make 
against  the  gas  and  waterworks  of  the  town,  and  as  to  the  mode 
in  which  the  waterworks  were  being  executed.  Thejse  works 
belong  to  a  company,  and  as  neither  the  Cleneml  nrir  L<hu1  Bimrd 
have  any  jurisdiction  over  them,  I  decliQe<l  to  enter  into  allega- 
tions on  subjects  with  which  I  had  nothing  to  do.  Dr.  Roberta 
could  not  comprehend  this  course  of  conduct,  and  bitterly  com- 
plained of  it 

A  further  catise  of  complaint  had  reference  to  the  audited 
accounts.  The  grievance  appeared  to  be,  that  these  accounts  had 
not  been  depositeil  at  the  right  place. 

Another  of  Dr.  Roberts's  allegations  was,  that  the  local 
surveyor  had  rendered  himself  lii^le  to  a  penalty,  for  illegally 
entering  into  a  contract  with  the  Local  BoanL  The  facts  appear 
to  be  these: — Mr,  E.  Johnson  was  originally  engaged  to  prepare 
a  survey  of  the  U>\mi,  and  to  lay  out  the  plan  of  drainage,  and 
superintend  the  execution  of  the  works  as  engineer,  at  a  per 
oentage  on  the  amount  of  his  estimate.  The  Local  Baid, 
however,  aubsequently  finding  that  other  concurrent  professional 
services  were  necessary,  appointed  Mr.  Jolmscin  their  loc»J  sur- 
veyor, at  a  salary  of  10(k.  per  annum,  with  the  view  to  his 
jjerfurmance  of  these  additional  duties;  and  there  can  be  no  douH 
tliat  it  was  perfectly  competent  to  the  Local  Boatd  to  adopt  this 
course. 

The  memorial  from  certain  inhabitants  nf  Upper  Ban^ur  is,  for 
the  most  part,  a  repetition  of  Dr,  R'-d>ert3*s  unfniunltHl  onm- 
plauit^,  but,  aa  it  is  ailege«l  also,  that  the  Public  Health  Act  had 
been  forcibly  extended  to  that  part  of  the  district,  and  praye<l 
that  stepe  might  be  taken  Uy  put  a  8tf»p  to  fuither  progress  of 
works,  1  felt  it  my  duty  to  enquire  into  the  circumstances,  and 
to  inspect  the  locality. 


I 
I 

I 


THE  CTVTL  ENOINKER  AND  ARCHITECTS  JOURNAL. 


80  fmr  from  any  forcible  proceeding  having  be^n  adopted  to 
ex  tend  the  Acit  to  this  fmrt  of  the  dUtrictf  it  npx^ears  that  bo 
statement  whatever  waa  received  in  opposition  to  it,  od  deposit 
of  the  report,  except  from  one  individual. 

On  iuspe«tion  of  the  ]oiitUitv%  I  find  that  it  ia,  for  the  moat  p»rt, 
qmte  a  new  district^  and  although  there  is  no  great  extent  of 
muaanoe  there,  vet,  great  ooenphunta  are  ab'eady  made  of  efSu- 
vium  from  bad  djtdns,  and  it  is  preciBely  tJbat  kind  of  place  from 
which  the  worat  conseqnencea  must  be  expected,  if  neglected 
much  longer.  The  property  has  been  laid  ont  without  any  sy** 
tatm,  the  nou^ea  being  huddfed  toother  with  small  eonfined  hoAik 
premises,  in  many  of  which  venblation  ie  an  imposiibiJity. 

The  chief  objection  eet  forth  at  the  meeting  to  the  proposed 
ejctension  of  the  works  to  this  spot,  waa,  that  the  new  drains 
would  either  })olhjte  the  well  wnter,  or  would  deprive  the  locality 
of  this  supply;  while  the  fiict  is  that  the  sewers  will  be  above 
this  water,  and  therefore  cannot  reduce  itd  levels  and  the  very 
evil  which  is  appwihendefl  by  its  poliution  must  very  shortly 
occur  unless  sewera  are  oonstrticted  for  the  removal  of  the  refuse. 

The  Local  Board  would  serioUBly  fail  in  the  performance  of 
their  duty,  if  they  did  not  turn  their  very  early  attention  to  the 
works  required  in  this  part  of  the  district. 

I  have  now  remarkerl  on  the  chief  allegations  which  have  been 
made  against  the  prooeedings  of  the  Loc»i  Boiird.  Under  ordi- 
nary circumstanct?8,  Dr,  Roberts's  complaints  would  scarcely 
have  warranted  so  much  notioe,  but  he  hsa  been  enabled  to  excite 
some  dissatisfaction  among  the  poorer  class  of  tlie  inhabitant.s, 
and  I  have  been  anxious,  therefore,  to  ahow  how  entirely  they 
have  been  deceived. 

These  works  now  appear  only  in  the  shape  of  a  burden  on  the 
town,  the  rate-payers  oeing  necessarily  called  npon  to  pay  towards 
their  expense  before  they  derive  any  advantage  from  them,  in 
n  few  weeks,  however,  a  better  supply  of  water  will  be  available, 
when  the  house  dminage  mny  be  fiilly  carried  out,  the  aurfece 
drainage  completed,  and  all  nuisanoeii  removed,  and  the  inhabit- 
ants will,  I  feel  sure,  only  congratuLnte  themselves  that  the  Local 
B^mrd,  in  tlie  midst  of  great  and  undeserved  obloquy,  have  pro- 
ceeded steadily  in  diaeharge  of  the  duties  thrown  upon  them  by 
the  Act,  and  have  carried  ont  a  system  of  works  which  is  a  ci-edit 
to  the  town. 

The  sum  of  lOOOf.  to  which  the  Local  Board^s  appli(»tion  for 
Maction  of  mortgage  was  originally  limited,  is  required  for  the 
payment  of  otttstanding  cla&ns  for  extension  of  the  drainage 
works,  of  which  full  particulars  have  been  fiuiiished.  Some 
Additional  works  will  still  be  necessary,  and  the  Local  Board  liave 
therefore  nowapphoii  for  120()L,  instead  of  1000^.,  and  I  beg  to 
reccmimend  that  the  General  Board^a  sanction  for  mortgage  be 
granted  for  this  amount. 

SeptemtHTT  24,  18)4,  H.  AusteN. 


annexed  to  the  asylumi  should  be  of  such  an  extent  as  to  a^rdj 
the  patients  ample  mflsus  of  exerdse  and  reereation,  as  well  1 
of  healthful  employment  out  of  doors;  and  should  be  as  &r 
possible  in  the  ratio  of  at  least  one  acre  to  ten  piUienta. 

B.  The  site  shoidd  possess  the  means  of  affording  a  ccinstaat  ^ 
supply  of  a  sufficient  quantity  of  good  water,  and  fistcOltiss  f 
obtaining  a  complete  system  of  diuinsge. 


LUNATIC  ASYLUMS. 

The  following  are  the  rules  iaaued  by  the  Commissioners  in 
Limacy  Ut  be  obse n^ed  with  releience  to  the  selection  of  the  site 
of  an  asylumi  additional  asylum,  or  accomodation  for  pauper 
lunatiaL 

L  The  site  of  an  asylum  should  lie  of  a  perfectly  healthy  cha- 
racter. A  chalky,  gravelly,  or  rf>cky  subsoil  is  mr«t  desirable, 
bat  if  a  clayey  subsoil  only  can  be  obtained,  an  elevated  position 
is  indisi>e£i8able,  and  the  fuundations  must  in  that  case  be 
BuBlcieiitly  low  not  to  be  aflected  by  the  variation  of  the 
temperature. 

2.  The  asvliun  should  be  as  centra]  as  possible  to  the  mass  of 
the  population  in  the  cimnty  or  district,  for  which  it  is  to  be 
erecteci,  and  should  be  convenient  with  respect  to  its  easy  access 
by  public  conveyances,  as  well  as  for  the  supply  of  all  necessary 
stores. 

3.  The  site  of  the  building  should  lie  moderately  elevated,  as 
respects  the  immediate  vicinity,  and  (if  to  be  draineli)  undulating 
in  Its  surfiLoe,  and  cheerful  in  its  position  with  regard  to  the 
surrounding  country. 

4.  It  should  not  be  near  to  any  nmsances,  such  as  steam 
•o^es,  shafts  of  mines,  noisy  trades,  or  oHensive  manufactories: 
neither  should  it  l*e  surrounded  or  overlooked,  or  be  linble  to 
hvt  incouveoiQiieed  by  the  neighbourhood  of  public  roads  or 
footfjaths. 

5.  The  airing  courts,  pleasure  grounds,  gardens^  and  fieldsi, 


FOTES  OF  TSE  MONTH, 

Arehiiseturai  EjehibUion.— The  ExhiHtion  will  be  open  to  the 

public  at  the  Sutfolk-street  Galleries  on  the  llth  December 
next,  and  will  be  closed  alx)ut  the  24th  February  lS5o.  Two 
rooms,  as  before,  "vvill  be  set  apart  for  manufactui^es,  pat4^uts,  &c^ 
connected  with  architecture.  AH  drawings,  moilel*,  &c  must 
be  delivered  at  the  Gallery  between  the  1st  and  5th  Deoeiiiber. 
It  is  suggested  that  all  drawings  submitted  in  the  competition  of 
the  year  should  be  exhibited. 

Mr.  John  Dobfton^  jun.^  Archit^t ^^Thm  gentleman,  son  of 
Mr.  Dobson,  architect,  of  Newcastle,  perished  in  the  recent  oon- 
dagration  there.  He  was  a  pupil  of  Mr.  Sydney  Smirke,  and  had 
been  a  student  in  the  Department  of  Applie<i  Sciences  at  Uuiver* 
sity  College,  London. 

bhlrici  Stirv^r  for  DeptfonL — An  adjourned  ^neral  quarter 
sessions  for  the  county  of  Kent  will  be  held  at  Maidstone,  on  the 
10th  November,  when  the  appointment  of  district  surveyor  for 
the  district  comprising  the  parishes  of  St.  Paul,  Dentford,  and 
St  Nicholas,  Deptford,  will  be  made  in  the  room  of  Sir.  Robert 
Smirke  Martyr^  dvcejised. 

County  of  Flint  Surveyor  of  Public  Work«. — At  the  last  quarter 
sessions  for  this  county  the  magistrates  appointed  Mr.  T.  3£ 
Penson,  of  Cliester,  their  surveyor,  npon  the  resignation  of  their 
late  surveyor. 

Grini^by  Cemetery  Competition.  —  The  designs  of  Measrp, 
Maugham  and  Fowler,  of  Lonth,  have  been  solectsd  for  the  pr^' 
mium  of  10/.  from  those  of  eight  competitora.  The  designs  were 
exhibited  for  one  day  in  the  Town-halh 

The  EUipticai  Gun. — The  object  of  boring  the  Lancaster  gun 
into  an  ellipsis  is  to  prevent  the  ball  from  taking  a  notary  motion. 
It  is  appliaible  to  small  fire-arnia  as  well  as  large.  As  tried 
against  tlie  Minie  rifle  at  Woolwich  arsenal,  the  results  have  thus 
been  officially  reported:— With  the  Minie  riilc,  at  500  yards,  on© 
out  of  four  shots  liit  the  bull's-eye;  at  400  yards,  one  out  of  tlireo 
shots  hit  the  bulFa-eye;  at  200  yards,  the  whole  six  struck  thft 
targel  With  TjjLiicaater's  smooth-bored  patent  rifle,  same  day, 
at  dOO  yardrt,  tiso  out  of  every  three  hit  the  bull's-eye;  at  400 
yards,  two  oiit  of  four  hit  the  biiirs-^ye;  at  21 K)  yards,  six  shots 
hit  all  round  the  biiir»-eye.  The  practical  question  now  is  not 
that  of  su|>eriority  in  force  and  precision  of  jinyection,  but  in 
safety.  Haw  the  elliptical  ball,  in  passing  ihruugh  the  elliptical 
bore,  a  tendency  to  seek  a  rotary  niotionr  and,  teing  prevent^, 
does  it  rend  the  iabric  uf  Uie  gun,  or  has  it  a  dangerous  teadenoy 
so  to  do?  If  not,  what  is  the  cause  of  those  guns  bursting  so 
frequently? 

Tfte  Srnik^n  Shipif  at  i^«6a#fopo/.— Messrs.  W.  G.  Armstrong  and 
Co.j  patentees  of  the  hydrauUc  crane,  who  have  extensive  works  on 
the  river  Tyne,  near  Newcastle,  are  busily  enijjloyed  exeettting 
an  order  from  tlie  Admiralty  for  the  construction  of  apparatus 
for  blowing  up  the  sunken  Russian  ships  of  war  at  the  entrance 
of  the  harbour  of  Seluistopol.  They  are  twenty-five  in  number 
—-thirteen  large  and  twelve  smaller — ^and  each  consi'-^  -*'  ^^rre 
concentric  water-tight  cylinderj^,  placed  one  within  ar^*  he 

innermost  cylinder  will  be  filled  '^dth  fine  gunpoW(1«  le 

space  Ijetweeu  it  and  the  next  with  onlinary  mastii  1, 

and  the  outer  one  left  vacant.     A  gjilvanic  wire  ins*  ^  iie 

innermost  cylinder  will  be  placed  in  communicjition  with  the 
battery  at  the  Burfeee.  We  nnderstaad  that  the  order  Trill  be 
completed  some  time  next  week,  and  that  prior  to  i^j 

shipped  off  to  Sebastopol,  the  effect  of  oue  of  them  \.  d 

upon  a  sunken  'WTeck  at  Tynemontli.  The  larger  ones  will  wi^igh 
tiiree  tons  each,  and  when  charged  four  tons. 

Great  Guns, — The  large  ironworks  at  Low  Moor  are  fVilly 
employed.  Last  week  an  order  from  government  was  recelvea 
for  KKJ  guns  of  immense  calibre,  we  believe  '  v  oval  guna, 

which  will  threw  a  ball  weighing  94  lb,     ]'  s  Uie  com- 

pany  have  another  large  order  for  canu-u,    >vm-li  they 
executing  at  the  n^te  of  eighteen  guns  per  week. 


THE  CIVIL  EKQINEEK  ASH)  ABCHITBeirS .  JOUKXAL. 


1 

I*  Mmngor  WaUr  and  Ga»  Company,  — -  An  Act  fbr  the  auuil' 
gaxuation  of  the  Water  and  QiU  Companiea,  ostablmbed  in  this 
tkij  was  paaaed  in  July  laflt^  The  dli^ctors  report  that 
the  line  of  water-pipes  is  complete  from  the  proposed  nervice^ 
fWierYoir  at  Bangor  to  the  prupos^  reservoir  at  the  QuAeg  (above 
B^theeda^,  and  that  the  formation  of  thoae  nsserroirB  wae  being 
prooeedeii  with  m  rapidly  as 


and  a  great  portion  retseived^ 


sible;  nipea  had  beecn  ordereaj 
4'mch 


for  a  4' inch  main  into  Hiraelj  and 
the  directors  expect  to  have  that  main  iaid  and  the  water  turned 
on  in  the  course  of  tliree  weekn;  and  when  the  aervioe-reaerroir 
waa  in  «ul!icient  forwardneeB^  it  wna  their  intention  to  lay  a  4rinch 
main  to  Upper  Bangor. 

Scif-Re^ntnting  Owt-NippU.  —  At  a  recent  meeting  of  the 
Ftankiin  Iij«titute»  U.  S*,  l>r.  Rand  exhibited  Mr.  A.  prayer's 
aelf-regulating  gna-oipnle.  Thk  ie  a  acniall  cylinder,  acrewed  oo 
the  bniiich,  and  to  wnioh  tlie  burner  \»  attacheti  It  contains 
metal  lie  valves  or  washers,  m  amiuged  that  only  a  certain  quan- 
tity of  gaa  can  pass.  It  ia  varied  in  si^e  according  to  the  capacity 
oC'the  bumer»  eo  as  to  allow  the  maximum  quantity  to  paee  to 
attain  an  economical  efliect^  after  which  no  increaae  of  prea^iure 
oiuiea  any  mlditiunai  flow  of  gaa. 


i^ovELhiBiiMan  of  eofHoii,  mtx^,  or  fkis,  m  ^  pulp  Atr   Um  oumtifuitiirliic  of  V^V^U 

1061.  T,  k.  OiuiMiid,  P^+fr-Iaptwem^fkf*  Its  wrmin  fMngDM  apjiwr»ttti  OMd  ^  lit 

ptadurtioo  of  wmtoid  liusJdlji 
WX  W.  jiihnsou,  Uncoln't'liuiffel':  n  oomttAK  Irtm  fttid  fUtlwIf* 

vitk  otiusr  m«Ul  or  Allar.     (A  '  ^  U,  K,   fioudi^r  Alul  A. 

IU%,  H.  Lntid,  tbo  T«i]iple--IinimnTmmit«  in  propiUiitf  mid  tfWoi^f  f«P«bit  a4  Is 

tlhc  ileAiu-ongiac  Applied  Ut  thoM."  yuijtM*«« 
t^fti,  K,  AtUms,  KjbD«  WUiiMB-<ii««l--t«pKirremeirti  lb  Irt^di-Jf^^  fA 

onmrniiirlcitiattt 

19M,  J.  T.  Muilfokl  ud  C.  &  Lowadm,  Uvcrpool—Iiaprgnrvfiiinrta  in  wittllaiM  ftdliHpi 
XKM.  J,  BonMi,  HM^uiNK^^lDproTinuoilt  la  fwUlMtlnf  ■lUpt 
,  YmQ,  Btirtoft-nim-TVeiil— Im|mv«iMiili  to  tbd  nlbiU  u 
Log  Uijqoni.  Aod  Ib  tbtf  mwrhineiij  < 


1H1.  J.  Ymil,  Btirtoft-nim-TVeiil— IminMWiMiili  to  tbd 

;  Uijqami.  ood  Ib  tbtf  mwrhinBii?  or-tppmfcut  Mik»rc<I  tbnnplti 
19&8.  J.  3mm,  BlMlRaUU-^JLiQiiroToiDtfato  in  akaiy.dbUkar  md  d«irH  fariai 


jr  iBilliod  or  fcrMm* 


ITEW  FATEHTS, 


rnoYBioxAL  FBOTflcnoNa  graxted  undkk  thi  patent  iaw 

AMEJTDSCEKT   ACT. 


IdtfS,  R.  UAallifltCT,  Glugoir— A<i  IfflprOTOxuant  in  flttiiiff  or  Ji|f(iljriu^  ^  ti^«  rin>iM»Uen 

t4i  ikki»  and  ttmtlt 
IMA.  wTf.  abiup  Md  W.  WiUd.  UuctiMioF— Iini^rmwniniiMi  is  ^  ^>  uf 

rmw  &nd  thrDiru  Bilk«  aud  fn  tutu;bhi«^r)'  »ud  A|i{jAratiidi  to  tx>  u«i-4  fuj  , 

dui(]:fli 
IMS.  J.   AtbBCtoQ,  J,    Kialock  ami  J.  Swttiik«ou«  jiui..  PtwUiQ— Impnivtiuuriiti  b 

isaddo^t  or  appovlftu  fbr  iladturor  diMtiHiK  7^ 
IMe,  j;  BemuYi,  Club  ChAuifaBn,  lUginl*ftntiU»ltiLprcmu3ietil*  In  Ibc  iMMrtbatBTi  of 

booto  Mid  nlioM  or  otlMr  ocn^wtiiA  Aur  tbc^  f09t 
1M8.  B.  Huttmijte,  ^ictdey-itretft,  HuroorUm— An  ililpfOT^f!  MMlrucf ton  of 

rooAac 

■}itm  outtoo*  woolp  hflir*  tciir,  aod    ' 

t^TO.  A,  QofirdiDs.  Pnri*— Th*  omb  t4  a  utt^m  Hbroud  luaitcr  fur  tbo  opAsuCActuri 
aC  p*  Jftt  iJkd  p<Uit>'ttf «iFd 


nf  mvLill 


nritur  to  bo 


}90d. 


2>alfd  Jfof  SI. 


,  J.  Bdcnani,  CIoV  Ghtnibtn^  ttawalgtwtt    LaiproywMiiti  in  IIm  nu 
fndoeUon  «i#  bouln^  «biM^  Mad  olMr  pmactw  (br  tba  fact,  and  to  Uie 


maaa&ctQrs 
nuleiiali. 


!kralhwAj-k'bric^roiul^Ijnfitiiv«nienti  Ifl  iMte  cod  ottuif  acvffliigi 

ImpTonaMaM  la  maeidnitfy  m  4p{wf«iiiM  lur  doutdUf 

V:i7irw^  Bercriey ,  Vcfk— lwii»mf«insnb  hi  tttidif  ft*r  Ii«h«i«*  or  ^ppwitiu  u» 
t»nTaa  botMa  from  Utiiff  «r  laoldQie  tiMir  «rtht  or  rennfen 


10T2. 
©«•  th»»  bo«d 

|nm<n-thnud 


■pv 


■la  la 


•ewing-maehinea,  and  to  tuAdlitkiea  Cor  tecohaiiii  and  oraanunting  fvta  «f  faxmoit* 

•ad  otlMT  matdrtato 

I>al«l  jH^wf  19, 
ITSS.  W.  C.  Fonl«r,  Hattoti-irirdua^lfeun&ctnrv  of  gw  Ibr 

from  iii»t«rLKU  not  lilUuirto  eim^kmyd  lor  aoch  yuipiMO 
1TS4.  W.  Bttfi^r^,  Nif wgatfiftreet*  LoodoQ^Ao  trnpinraiiMnt  to  or  addiUm  toreapiac 

Afid  iijoviiig-iDachjjir« 

AiMd  ^i^ttji  XL 
UH  E.  Bfbeo,  Lmr  MUl  Honw,  Salal  Beaa*  and  P.  S^ponBaa.it,  Jcilm'4  BedEem«t» 
Ottmbexiaad— Irapnvod   madiliMiT  for  pnpadag  flai,  hemp*  and  oilier  flbvina 
anh^tan*^*^  for  •pinjujag 

XJolid  ^a^iiil  10. 

ItVi.  B.  Meyen^  SATHfe-gardcDi,  TQWer'hlll*^Impiti¥euMnta  to  wafldm^^tidc  guna* 
[jL  oommtmicattoii) 

1M6.  Q,  JUmi,  lforiviKid»  dttiTcy— ImproTcm^ta  to  <ioolii(«-at«ni& 

D«C«d  a«|i«an6^i. 
19!9.  I.  Villi,  lirewT.  nnd  3  Thmnpmar  Waton,  near  Bladcboni^IinproTfiiDasli  to 

1to«  laridA  «r  iBflClMd  of  picluuj^  irarfH 
j^^    .^    \4    VI  ii_  i^- >       -Lmpror«««oiatoazio-I)aiaiai]d  rniia  voddi^^too^ 

ikXkd  oUMr  rehidea  to  vm  tipon  raQwajv 
Ij  »Mtflr^I»pia»eBMBita  to  doabliug  or  twUttog  aat or  mm 


W,  II.  MiKael,  3ni»kiTa.  X<f»  York^ 


•titcfalog   and       ipTI,  F,  S^  Jnckaaa.  anlteA^-haprofiiiiMito  in  tte  n»ci« 

a  «f  faxmoito       i^^t.  JflUgW.  Dubun— JjDpnnr««ienl4  to  fire-anni  and 


u«ed  tMr«wit|i 


I  cum,  lad  to  waddlap  to  b« 


1»S«. 


L  J.  Nf>f«Ki.  €tark--JtoimarMSMiato  to  IkaiMMlMttlv^  rgpi*^  baniU,  atia  txirdafi 
I.  J.  Worndl.  juu.,  Halionl— Ixupruremeata  lo  Iba  mnAhfiA  uf  ifyattofC  and  priuttli| 
;ch  Itnttoa  «Dodi  or  tobrto  aa  aro  taltod  "odrte"  nad  *'lU<ftBeto,"  or  "  nlfttMia  ^ 
I.  a.  flmntagtit  Jaria— I»p  mwamnti  la  aiirtof  ••BGldws 
iflai  J.  Q,  FanHdik,  Xa^bbfuuk-ftieal,  ftodko-^IttproTPmentj  in  obUJinlng  aad 
apiilytog  maftive  power 

mud  StpUm^im  IS. 

iMf.  m   Bi!Ullf.     BtradClglliaBI— ISlprOl^^toniti    to    BUniUAriuririg    wi(i    rnnuun'^utmn 

culor»  fkNT  fundtarB 
ISdS.  K.  (imnimD.  TwiokmbaBi-ObialtdQff  ttiuaaito  eemn  oevtala  raovlfttdf  attbiMMiQH 

«&d  amiirlcur  the  Mune  ^i  T4ricni>i  nuu)nfwt|uriu|t  ti«rpaa«a 
19^5   C  w.  Forliw,  tiartley,  Haoto-AA  \mftmfA  fmd  ttr  inMitta 
19Sd   K,  Morpmod  ai>d  G.  aoBsra,  Bidtold— ImprovuiMiIti  to  baOit  or  raapplaclaa  Ibr 

malttof  and  contatotof  e«rUto  tti«i«b  (ur  tlie  pnrpoiia  of  otNatoi  ««b«r  iubM 
tS9T.  J.  William^  UrorpciQl— ttoprtyf«tat^t«  to  pi^psISen 

IMS,  W.  Nft*h  and  J,  JoweB,  laltogUm— Ifflipiweiaeiito  to  witodwr**a*!iM  and  frvnei 
19^.  W.  M.  CtokpboU,  Oli^ov— uopRmounto  to  ftutuwxa  ur  ftm-pU«oi^  uid  M  tb« 


prerrentioo  of  niiQktt 
1900.  A.  E.  L.  ftoUftwd.  Cwtto^ttMC^Itopnyfitoanti  to 


doeha    CA 


^rp« 

1«»4  F.  A.  «d4nMei,nad  J.  Boltoa, 


lo«ieitofc  and  a4|«iattos  V 
IMJJjTXjL  F)MTiUe,  1 

liM,  E.  Trapp«a,]CincboBter^A  prooaat  iar  tli*  pivpaimtkm  of 
^  ttfl  fluaiitotttir«  of  a  n«v  ttodc,  and  fcir  tke  manwhctoig  of  tbo  tamo*  to  bt  owd  and 
'   I  to  iton  of  flndt  mada  from  pounded  or  froimd  wool  aad  ▼ooUen  tnaktriaJa. 
ion  oDwaoalj  tMod  to  tlie  mawtfKion  of  patot«d,  printad,  and  d7«d  daoanA^ 
t  W*9»  '^'P'^  oilctoMu,  and  otliar  tbioft,  and  aUo  to  b«  uaod  a*  a  paila  or 
IpflirlltotoiiiidMirvQf  aUU&daof  paper,  fvctondot,  and  paata^oMid.  of  loyv. 
pktQzn^knoiea.  of  nooldto^^  anidl«3limt  and  tolplnnl 


1901.  J.  BrookiH,  BSmtoriuai— A  near  or  impfor^rf  «*l*leoat  .    _.   ^      . 

IStt  A^  H.  A.  Dwaot/ftiog  Ca#tk,  Saiop— A  iwir  or  toipro^ed  a^  and  ailrbot,  to 
!» called  tlio  anatelnM  at&litimtm  axlo.  9hkh  ai^d  atto  and  axl^-boi  may  be  natd 
for  wbeelrcarrtogM  and  for  a  tliaft  or  tLxh.  aod  boarms*  for  machinery  to  gvnaml 

1991.  J.  Betwky— Impfwremenl  to  ^rtotf  eto«t*c4iy  to  JiU**  «Uudlii<  rlggtoa 

J»W,  H.  Croalery,  Cambervidl  gruv«,  8arTey— Lmpn^Trmcnti  to  th'St  manoiactart  'jI 
paper,  millboard,  aul  fiDH  from  matorlal^  oat  hltlierUj)  *o  a*ed 
iJtgltd  ntpUtnimt  II. 


(Aonir       litPfi.  J.  Hdonrk,  Manchefter— Iwprtm!tnf*itU  lit  taaebtoerj  or  apparstoi fbri 

lag  tat  Aow  of  ina«r.  or  otton- iJqaldM  Aid  ItokU 
naad  to       livti.  C.  F.  Staaabniy,  Qjcitlull— Impivrod  madttoeiy  for  makto£  mnm^    {A  i 


^  jfsd  ot^mr  ttdi^gB.    [A.  oomiaiiiilfation) 

.  t.  8lo«lbBr,  fiHgktcn-^bTertofli  1^  Yartooa  p*ri«  «f  tlie  bunan  bodT.  wtfih  a 
pp  <a  Ibn  piTHii  anltot  aC  btaltb 

Bara«%  Boyal  Kiehaaftt-baildtogi  —  InpmvMKJtto  to  GMtosditt  railt  of 
nDvap 
t»i!L  J.  B.  Papa,  Paito-^InroraBoMla  to  wind  tniu*:*!  inatnuM«y 
1941   1^  1*.  Tktoible,  tiem  YvA-'Jmpnnmmum  to  rmntoiii^  Iba  kBpnotara  to  «on- 

•emiorvph  and  other  apartnenta,^  or  to  romilMtoc  t^B  aana 
1944.  J.  IL  l*ap^  Firto— Irapivreiaaila  to  ptoocdtotoa 

tjMS.  7.  fidca,  Lftbam,  Inncntim  — Itotam aitBuU  to  i 
1^4T.  J.  WmiiWMi  and  R.  BaUttt,  Bsjifeff    AmtHtod< 
aala  iOvaa  om^iiiep:  aad  p.n«n^i  Aod  rtgntaMa  imaitm 
19ia,  W.  >'airtioiikl,  Derbj— ImproTcmoDia  to  tbo  otaaulbctoi*  ofboika  fbr  itoja 

I>oted  ^ffqptiMtp,   1 
IMP.  1.  Caiiwfl  cod  W,  mtdMll,  Wahna-to-llik,  ^fttiinr    ImirDTapniti  to  lotona 

|ii4>.  Q.  F^Wbaator,  BelkTwplaiwvmtoawlwwd.  and  S,  Brwnbinil  nuHw  d  aaaMt . 
FaaAucif  Oto— Ha  pvodnctioo  of  new  Abrvoa  mat«na]a  capable  of  and  toited  for  1b« 
"       .-^  ^  ,^(^  j,p(.  ^tMhf,  tad  MiiMa  fiAvki^  iriifc  or  vilbovt  lb« 


livti.  C.  F.  Staaabniy,  Qjcnbill— Impivrod  machtoeiy  1 

199i.  0.  F.  atoa«bitT7p  GorrduQ— laprffranaiito  to  pnw^aa  nft  <i 

tioo) 

iipoo. 

rlfUog  the  Uwrvli  of  „ 

lOUi.  W .  B.  Bj^m,  Mancbedcr— ImpraromvDto  to  hMxam  fat  weannc 

9d01.  J*.  Bcrtk^^  Ctofa  Cluunban,  Sci^irai'^tnici— tmprarremeato  to  tbe  oiaoidactarv  of 

baota  and  iboca  ar  oUur  ovractap  Ibr  tb«  ftal 

sr»64    R  SAvltoauDt  We«kmiu4(«r<-ti&p(ruT«meDU  to  rtitm  or  a4j(yitab(a  Uuruus^- 


A.  WiUoo  aod  Q,  WOaoa*  Xotttoj^ham— ImfiraT^aiciita  to  knlHtos  macUanrr 
S.  Adana^  Kbta  WUtottD-atfaok^Inprofwutte  to  bucUb0I7  ftir  to»rtBf  ai 


9I)0«. 
mad 


O  F-  Evana.  Haaorar  lodge,  Kew-bnOtfe,  aud  F.  J.  Ef •«•,  Oa«-v(»k^  OonKiBiy* 
I— ijyrOTad  ap^aratna  to  be  aaed  to  t£e  diattltatiaB  of  oualai^idbarbtUuMiiMM* 


r  drjliM  Bbrloa 
iknnAifaiudtaa* 


KMW.  F,  Fotttenas,  Ftrii— As  to>pr?Tod  mod^  of  prtrentlag^  mod  ftm  %em^iag  ur 

adberios  tocarrtocrfli 
aoof,  J.  W,  fiaiktoii,  tator^tooao^  P#to^-laiiwvraBr&ia  to  pol^i^  p^,  tba  r»** 

dunm  ari^ai  ^nxn  iihfch  fomiA  a  ao«  artUdal  t 
Ml  A.Bafd6y,  r 


tOti.  9v  C^QiMf  ITU  uitoiilMni     i  nev  (M  lorpnTrWl  railj^  fr  ^zmltar* 
99J.0.  i.  UarriMW^  J.  CMdl«,  J.  Earw,  and  li  ^ikbura 

mU«nble  tom*ohtoto  &t  vacpii«»  •iaitiH*  ^  ^^i^  T*^  "^ 


4S8 
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Daitd  8€pttmb9r  18. 

31111.  W.  ElimpMci,  BimiDSfajkiD— An  tmpiroVQine&l  or  impromaai^  ba  bewni  or 

girdem  for  bridgM  ftad  other  ttmcturoi 
SOli.  J.  A«h«cirt£,  Bddol— ImprfFreiDeiito  in  aixeiag  and  atiBmiag  textile  lutariBla  or 

fftbiici 
soil.  N,  TliotDpaciii,  iwLj  X«»  York— Iiiipn>raDeiit«  in  life-prMerTtog  Mate 
SOU.  O.  Tboroe  aod  S.  Iroiooa,  Fon-Ktreot— Ixuprorementtf  in  fiidA-bcordi,  ali^ 

bonrdj,  or  iiiUDft*boirdfl 
S016.  W,  E.  Xawtcia»  QiaaoeffT-laiie— Improrecwmte  in  tonlng-lnTi  fbr  pbao-tahm 

ftnd  olbor  ttriogiMi  mutlcal  Innminciiiti.    (A  oomsiitinlcatloD) 
2f>lrt.  O.  !>►  8m»l.  Hay~A  new  iTvtoiD  of  oran  for  metalK 

2017.  B.  Cnbbroo,  Bmdfonl— Impn^Yomsitte  In  Duchinery  for  oomhuoK  wool,  Jmtr,  and 
otbor  flbnprut  subiiUuicw 

2018.  T.  Lowlg  and  A.  BahId,  Biradngbua — tmpraYomenti  in  appuatiu  fbr  pitHfying 
water 

9019.  W,  H.  Dawet,  Haadjnrofth,  SUilbra — An  improranait  in  the  nuuinlactnre  of 

Iron 
S030.  O.  Piercy  and  G,  GoQina,  Judd  place  Wait,  N«w-nNid—ImprnYi»4l  appamtiiB  for 

hflatmff  and  supplying  baated  liquids  to  batha,  umAiI  also  for  supplying  heated  liquida 

for  ocber  pnrpoaei 
SOSl.  J«  Omniagfaaait  Beiyi,  Ajr— ImpTOTWD«nta  in  the  preparaMon  or  xiroductioii  oC 

Dfintkif  aiurfihoea 
m9.  J.  forter,  Sallnrd  0«rew  BoltvotlD,  Mjuchoiter'-ImprQveiiienta  in  maclUAerT  tat 
'  catting,  ptmcnlng,  fbrgiag,  and  forming  oata,  bdta,  «cr«wB,  and  varktua  oUier  arodea 

insieta] 
SO'JS,  J.  Kunhair^  Biaiy,  lancaatcr— Imprcnrementa  in  kKtaii  lor  ireaviag 

D(U*d  Stplamtier  SO, 
SOSS.  W.  Ooe,  Bfnningbam — An  imprortnnent  tir  linproVOTienta  in  the  toamifiMSlim  of 

braen  mad  for  barme.  driving  Kretra,  and  other  auoh  lUce  pnrpotei 
SOM.  M.  BilUng  and  W,  Q.  Whitabead,  BlnnJn^haat'A  new  or  kaprovwi  waterproof 

^p«r 

!?.  J.  JtAblmoD,  Hoddenfleld-^ImproTementa  inapparaitiu  fbr  gansniing  ^Mun  and 
and  conacuning  anoke 
W,  Gamect,  Low  Mjoot,  Lancaiter — ImproTementa  in  and  appUcalde  to  mmhii^ 

Ibr  warpluff  and  aiding  yams  or  warp^ 
S999.  V.  A.  Pittrfet^  Faria,  and  Old  Campton-fltreet,  Sobo— Improvemeota  in  watdiea 

and  docki 
SOM.  J.  H.  Johiwan^  Liaooln'a-bin-teida— ImproTementa  In  avma  or  fttmaoea  for  mett- 

Ittg  or  niannihctiirlng  fbov  (A  eamraiudcatioii  from  V,  Huttar  and  Co.,  Bive  de  Gierj 

France} 
^8K  J.  B.  K  3aTU7  and  J.  7,  Haaaid,  Puia—ImpraTementa  in  pnmm 
SOtl  A.  E.  t,  Bcllfurdt  Caiitl«Hitreet,  London— GarUin  uupEvreuMmto  In  machines  for 

diiUiii^;  Htoae.     i  A  eouununicatlnii} 
sots,  A.  E.  L.  Bellford,  Castlo-ftreetk  London— Impro'r«raeata  in  manhiwffly  for  waab- 

]af  l^HMr  BU>dL    (A  <Mnu!nanieation) 
SOiC  A.  E.  L.  Bdiford,  Cast]e^re«>t,  Loodon- A  new  and  improvad  goTOmor  for 

(Ql^naa  and  machinerr.     (A  cafmnnnicatloii^ 
t09$«  A.  K  L.  BoUfoni,  CkatleHitroet,  Londan^-^ImproTemanta  in  ■gwiag-machtoca. 

(A  eonrnnnicatian) 
SOW,  A.  B.  L.  Belllbrd,  GaRtieHatreet,  LoodoD— A  new  matbiwnilipal  Inatnimeot,  to  be 

termed  the  **  horoineter,**  for  the  purpoae  of  eolving  problems  In  nkln  and  epberlcal 

trjgoQooifitiy,  one  fiaatiire  of  which  laTention  U  or  mar  be  applicaMa  In  the  conatmc* 

tion  of  other  matfiemaltkaai  initniinaBla.    (A  ooaunonuatiai^ 

Dalii  fli|i|gia6ii  SI* 

SOST.  H.  HodaoB,  Vttni  0hMa  Worha,  Sooth  Shielda— ImpmifaBiaita  in  the  mannibo- 

tore  of  VBMela  for  inoA«urinp  fluids 
SOM.  W^  F.  Sharp  and  W.  %V'eild,  Manchfrfitpr— Improvemunta  in  macMnary  fbr  wind* 

tog,  cleaning.  doublLu^.  f^piimiiig,  xad  throwrtng  of  iilk 
sots.  J.  A.  FaaMit  Fada— Improved  machinery  or  appaiatna  fur  preaing  or  calonder- 

inglkfafim 
1040^  IL  liMMjmflntt  Laml/fl  Coodiiit-atreet,  Holbom — ImproTemcuts  In  hat,  boooei, 

and  Other  boxea 
soil*  W.  HodaoD,  Kingvton-sqimre,  Hall— Iinpmreinenta  in  anparatus  for  the  mana- 

JEMStore  of  brtdnn  tUas,  and  other  article*  tram  plaatic  materiaJa 

DaUd  Stpiemher^. 
S04i.  W.  OofU,  I>erbj'terra<»,  Nottifi^uun'pftrt— Impioveineats  la  the  maaiJheton 

of  fringea  aikd  othv  plain  and  omainental  nhrice 
S04S.  J,  B.  A.  Owynne,  Sesex-whArf,  Eeaex-ftaeet,  Btraad- Improvemente  in  faaddnerr 

tor  lifting,  fbrdtip,  and  «?xhAn«tin;^ 
SQ4C  J,  HTJ  '  T  !i^4!nt0  in  marhln^rT  or  appantua  for 

maonilketni  cjf  flbrana  materljdA.     (A  oommu- 

nkationfr 
S045.  H.  Hullaud,  i^uTLiui^haui^improviMiuiite  in  the  nuuiiifiw}tare  of  nmhreUaB  and 

paraaolji 
30 |A.  T,  Lawrence,  Blnningham— Impimrementa  in  machineTTor  apfioratns  to  he  exn- 

ployed  for  the  pnrpoee  of  iliaplng  and  floiahing  certain  porta  of  bajonota 
3047,  p.  9p«noe.  Fisndletoa,  lAnca«t«r'-4tttproT«ra«Qta  in  obtainlQg  solpfaar  fknn  iroa 

pyTit«a  and  fltber  aubvtanoea  eabtahiing  anlphtir 
S04l.  Q,  CoUJer,  Halifax,  and  &  Thoinlon,  Bodidalfr-'Improveineoite   in  looms  for 

waa?lng 
S049.  W.  J.  Brown,  Briftol — IinproveauDta  in  a  eoropocdl^ufi  or  oombinatioa  of  mate- 

fialu  to  be  uaed  for  aiaduDg  yarna  and  other  artidea 

DaMt  StptemAtr  2S« 
KXKt.  T<  Oamett,  Livnrpool— ImproTementa  in  «t«aju-«ngin«  and  other  govcroon 
SO^L  F,  7aln)^  Fleet-stroct— LnproTeineots  in  the  uuLnufhrture  or  eoiutmetioft  ot  a 

hnifo  and  fork 
SOSl.  T.  Banlu,  l>erhj,  and  H.  Bonka,  Wednatimzy— Improfemeiite  in  appantna  tot 

retarding  ami  atupping  railway  trains 
iOilt.  S.  E.  fioakins.  QueroMsy— An  itnpnyrefiuiit  In  the  naanShiotttm  at  paper 
$064.  J.  H.  Johnagn,  Linooln^^^"  '^- >'> — rmproTcaients  in  the  genenlioa  of  steam, 

(A  aotnmaalca/yoa  troa  F.  J.  '  1 'nuiee) 

S06(^.  B.  FInkney,  Long-acre.'^  I  -  in  utoppers,  eorks^  or  nlnahir  apparatna 

hetiJea  or  reoeptades  for  utibi^i..,  ^^  i^  tbe  macMnwy  or  appaiatni  employed  for 

iiialdng  the  same 
S0A4.  Q.  M^au^t,  Oiaagow-^Impnyrameattt  In  saddle-treaa 
SOSr.  O.  Danre»  HaneOIea— ImMrovenients  in  gas-bamer 
dOSS.  K.  A.  Oeaatrean,  Farii^-An  Improved  system  of  Garris^je-ahafla,  pc9es  or  beams 

SOfi#.  W.  ManihaD,  Wadunghenif  Fas  de  Calal*— An  iiaprofveine&t  or  improrementa  in 

msinUic  wheals  for  milway  aiul  other  pnrpmes 
SOOOi  E.  MHSmmal,  OlMffow^-TroMvYements  to  lodis 
!KI>01.  T,  J.  C%abat,  Spitameldii — ImtirDvetueata  in  supplying  sir  to  famai%e 
SCMtS.  H.  H.  Bigg,  Leiccater-«|aare— -Improvwl  apparatus  for  coring  deformities  of  the 

htirnATi  fr:ktiir 

SO0M    '  RqoIs  and  A.  L.  K.  ds  Footenay,  Pari«— IinprorcipeQli!  in  the  k«at- 

ef  -  for  prodadoff  an  improve  tneiAllie  alloy 

S0«4.  V,  Hack&vy— ImprvToments  in  cigan,  dgarottMi,  and  cherpots 


Dated  BtptmJbtr  M. 
20$6.  J.  B.  Halsey,  NorfoDc-street,  8tnnd— An  imnrored  maehbie  or  apparaloff  I 
{TQ«hing  and  pcureridng ores,  andfor  separating  the  gold  therefttwi  hy  r     * 

tlOD 

Tim.  h.  Comldes,  TnfUlg)ar<equar»— A  now  mode  of  mann&cturing  a  transpsmrt 

mediom,  plain,  printed,  and  coloured,  of  gdatine,  in  combination  with  oMsr  s«b> 

stancas 
906T.  J.  Bonlton,  Ooppioe-row,  ClerkonweU— ImprovtmeDts  in  dry  gaa-OM^en 
SO08.  G.  Spenoar,  Alpha-road,  N«w  croes,  Deptford— InipruT«uaeot«  in  the  extvntl 

C0ir«ringi  of  rwfs  and  walls  of  bnildings  and  sheds,  and  in  the  windows  of  soi^  I—"-* 

fa^pi  ana  sheds 
9000.  W.  F.  Badkr,  iVHO^-^reet,  Sonthwark^A  machlna  or  apparatus  for  t 

all  the  smoke  of  fumaces  and  other  fire-plaoee 

2070.  T.  n»)toii,  Oldhain,  and  B.  Harrop,  Lowride,  near  OMham— Impioramnto  I 
ornameotilii^  wood,  and  in  the  machinexy  or  apparatus  oonneded  therewith 

2071.  The  Honourable  J.  Sindair,  oammoaly  called  Lord  BsKTiedak,  BUl^rtree 
provementa  in  treating  dsaoainc  and  ornamenting  ps|i«r  and  other  saifsoea 

IMsd  S^ptttnhtr  ST. 
2078.  J.  S.  HoIlaDd,  Woohneli-^tnipnivenienta  in  huga  and  small  flreamis,  and  in  thi 

prepamiion  of  their  oharges 
20T4.  W.  K.  M'Mlnn,  Bobert-itniwt    North,  LiTerpool— Lrtting  go  and  hearing  i 

ships*  anchors.  whi<^  be  calls  a  donbils  acting  anchor  jpnrchBae 
9OT0.  C.  BarracikNigh,  EalifaK— Lnprovemnntu  in  manhmerj  or  appat^tmifar  the  n 

fhctnre  of  doe  a^  and  psUen  soles  by  power 
9070.  jr.  £dge«  Balton-lO'lfiNii*— Improtemeots  tn  pisteos 
9UTT.  J.  Chambers,  MandHtBr-lmproTOmanta  in  washlni  fobrici,  and  in  andUneiy 

empiloyed  tberHJi 
90711.  B.  Hoyto,  Whitahoad-bridge,  Bmy,  lanoashlre— ImprEwancnts  in  pronDtfaig 

incrostation  in  steam-badlera 
3070.  B.  Benfkew,  Oiasgow— Improrementa  In  bobbins 

Artsd  September  28. 
2080.  F.  Clark,  King-street,  Westminster— An  Impcvted  spindle  and  huih  for 

imnha,  and  oth^^niiar  QSOB 
9081.  A.  Y.  Crosae,  Blaekheatb— ImprOTements  In  the  manafatrtnre  of  buttons 
30S3.  J.  Bogetaon  and  J.  fiiimslow,  Bdtan— ImproTements  in  certain  paita  df  i 

engines 

2083.  J.  SimpsoQ,  EodidaU^— An  improrement  in  tbe  manufsctim}  of  printenf  hlanketi 
20W.  A-  V.  Newton.  Chanccry-laae— Improvomant  in  the  rigging  of  MLUnf  viasrli, 

(A.  couimunication) 
S0S5.  W.  Hntcfainann  and  W.  Barlow,  Salford— laiproTements  in  steam  DOilffB 
Vtm.  W.  B.  Johnson,  MaooheMter— Improroments  in  lamps  and  other  appanftos  used 

for  iUtuDlnatioiQ 
2087.  Q.  CrujL,  MAnd3Q»ier— Improrenunita  in  the  ptodnctioii  of  bounet^  dhOdrsB's 

hata,  and  eimilsr  oovt^rings  for  the  bead 
9089.  J.  Woodward,  BamH,  Hertford—Appazntna  for  ^oppiqg  shot  and  other  kdm  I 

■hips  and  reaseb 
S08D.  C.  W.  Lancaster,  New  Bond  rtreei— Improframeinte  in  flre-aims,  and  m  t 

tridget)  Ut  he  used  therewith 

2000.  M.Foolo,  Aiwame-rnad,Bsgeafs-partt— tmproTgmenUin<yliDderp^>ermarhirMm 
I A  coauntinicaiion) 

2001.  L.  Beer*  Elbenf  (Seino  Inrcrieuro,)  Fraooe^ImprovamentB  in  niadui 
'  *   ahearing  piled,  to^^7,^  or  raised  fabrics 

/Mf.-.J    AVi>frni,&HBr  99. 

9002.  T.  F.  Griflltha,  Binninglupi!  nt  or  imprOTements  in  lamps 

9093.  T.  Mohan,  Adint,  Lootb—  J  n 

2094.  W.  Sneatb,  Derby-road,  Kuli  .^ _„    iiiiprorement  In  sewing-tnartMitai 

20»A.  J.  K.  Gamewoll  Camden  K«rikhaw  diatrtot,  Sooth  Candtoa— ItfiprovcatBli  I 
iDStnuoenta  for  nslieTing  the  wires  of  the  deetrie  telegraph  of  atmospheric  s*     "*^ 

20^6.  J.  H.  Jdmsosij  Linodn'a-inn-fldds— Improraonenls  m  machinery  for 
the  pointo  IWnn  the  hairs  c/  rabbit  and  other  skins  emplomd  in  the  maolhctntv  C 
h\tfl,  ■■nd  wmitij  articles.    (A  oommunicfttluu  tn>m  P.  D.  Chanmont) 

fTlotsd  SepUmbtr  30. 
900a.  J.  Bradbozy  and  J.  Bradbury,  Denton,  Laacatftei^-ImprQfvemanli 

or  apiuLnvtoa  for  mannfhcturing  or  producing  piiad  goods  or  fohvioi 
2100.  Q.  Flihud,  Paris— Impr or cment«  in  glaae  dUmneys  for  gas-bunien  or  iampa 
2102,  A.  Boyle,  Birmingluun— Improvements  in  making  ombntUa  and  parasol  sT    "'^' 
2104.  O.  F.  WikoD  ana  G.  Fayne,  Bdmocit,  YauxhaU^ImproTeoienta  in  the  i 

ture  and  application  of  rosin  oil 

/>ittd  Oetohor  S. 
210^.  T.  OraT,  St.  Olemenf  H-lane,  Strand— A  new  aad  impfOVisd  method  of  j 

and  bleaching  raw  and  labrhmtod  flbnios  fmbatances  now  need  in  the  mann.^ 

pni»er,  or  wmch  are  applicable  to  be  osed  in  sodi  manafactnre 
210ri.  W.  W.  Cook.  Eomforth,  near  Bolton— Improved  method  of  weaving  or  manixBll^ 

turing  woreu  fabric  soluble  for  pettiooating.  or  limlLBr  parpo«»,  where  thick  and 

thin  [larts  of  the  »am«  Ihbric  are  required 
211  n.  W.  Partington,  Bonhlll,  Dumbarton— Impravementa  in  bleaching 
2112.  C.  B.  Hare,  Brl^td— Improved  mode  of  manvfocturing  printing  bloeka 
2111.  S.  ^mn,  Oreenwida— Improvement  in  the  bearings  and  tmshos  fbr  the  i 

«(T»w  and  ftubmerged  propBOers 
2116.  J.  Sti'phen.ii,  the  Temple-'ImprovaEncnta  in  apparatos  Itarsapplying  paiiiadi 

to  rooms  or  buildings 

Doted  Oetohfir  8. 
2120.  J.  Jeyos,  Northamptoii — Improvom^t  in  the  manufhctore  of  paper,  thiaada  aB4 

yonui 
2122.  W.  £.  Newton,  Clhanoenr-Ianft— ImproTements  in  the  cosutnicticin  of  1 

coDUuuDicAtino  from  L.  M.  Eiler,  Copenbaoati) 
2124.  C.  NirkMU.   Albany-road,  Surrey,  and  J.  HohsoiL. 

apporjitus  uf»ed  when  weariuig  piled  fobrios  by  the  aid  of  wires 
2l'j«K  T.  CtHiiter.  Ia1«  of  Wight— Impruvement  in  the  manttisokiim  and  in  the  mode  I 

joining  earthen  pipes 

PATENTS  APFLTKD  FOB  WITH  COMPLETE  SPBCTFICAnOir. 

S1T8.  F.  B.  Proniit,  Orlleana,  department  of  Lolrt?t,  FTanoo— A  new  sfrtem  of  s, , 
fbr  er«&(iing  or  luhricating  ajdea  and  other  rotating  portiooa  of  carriages  aad^ 
madiimiry— Octobtjr  11  ,  .    * 

21T4.  J.  F.  J^  A.  BuoUeti^  I*  Oiapello  St.  Denis,  near  Paria^ImprDvemaali  la  1 
raanulactureofsted— October  11  ,  .      .       ^ 

9196.  A.  B.  Baron  Von  Bathen,  Wdls-street^lmprovaments  in  hakfuT  aad  < 
tlooeis'  lyveos,  and  in  fttmaoss  or  ftrephioes  oonnocted  thertwith,  parts  <€ 
improvctm«nt»ai«applfcahtoa]so  to  other  ovens,  fhmaoes,  and  stores    Ckitobsr  1< 

232S.  R.  i,  ddpplndaU,  Bue  de  k  Bocbefocaola,  Paria-^An  impniv«d  : 
OctoberlT 
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{mth  an  Engraving,  Plate  XL.) 

Is  repl}^  to  the  advertifleinent  of  the  Town  Council  of  Ghraai 
Griiudby,  offering  to  arx^hiteda  a  premium  of  10^  ^r  the  design 
of  whicfe  the  Council  ahould  apprrrve,  for  the  intendfid  iivrw  ceme- 
tery at  that  pLoce,  a  great  number  of  drawings  were  aubmitted  by 
ten  competitors  for  thedr  ooosideration.  The  designs  were  sent 
in  under  motto^  and  having  been  exhibited  for  a  short  time  in 
the  Town^hall,  the  one  uy  Ikieaara.  Mau^am  and  Fowler, 
architecta,  of  Louth,  marked  "Necropolis,"  was  unimirarmslpr 
adopUiwi,  and  the  authors  (aa  stipulated  in  their  aealed  comnium* 
cation)  appointed  by  the  Corporation  to  supenBtend  the  works. 

The  grouaid  selected  for  the  site,  about  eight  acres  in  extent^ 
fonned  a  poftioa  of  the  Corporation  eatatias,  and  is  conveniently 

No.  ^9,— You  X¥IL<^DscEMBSR,  1354 


DeadHooM. 


situated  on  the  south  aide  of  the  town,  adjoining  the  East  Lin- 
oolnahire  Railway;  it  i»  quite  Hat^  of  a  strong  clay  subsoil,  with 
the  exception  of  a  small  mound  of  sand  in  the  south-eaat  comer. 
The  whole  is  to  be  indosed  with  a  dworf-woll  and  iron  paUiBade 
boundary  fencing,  eight  feet  high,  in  conformity  with  the  Grimsby 
Iinprovement  Act. 

The  deaign  oomprisea  two  chapda,  with  sexton's  lodge  and 
dead  hou»e-  The  Episcopal  chapel^  which  hm  received  the 
approval  of  the  Blabop  of  the  diooeie,  is  Curvilinear  in  design,  of 
the  be«t  period  of  that  *tyle,  with  fottr4ight  wiuiJoWB  of  double- 
planed  flowing  tracery  at  w*ch  end,  and  two-light  win<k>ws  on  the 
aides.  The  bell-turret  forms  the  apex  of  one  of  the  gableiL  The 
Ki  J  Ltst  ch/ipel  is  of  Geometrical  character,  wit!  ^    "      rret 

oD  of  the  building  above  the  buttpessea     l  ice- 

loii>«ti,  kvi.,  which  is  of  simple  character,  is  in  correftjH'iJ'iiii>^  ^iyl&. 

The  whole  of  the  buildinge  are  to  be  executed  in  red  stoek 
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bricka  (the  neiglibourliood  nnt  affording  suitable  walling*stoii^), 
I  with  Ancaater  stone  di'eaaings,  using  Yorkshire  for  copings, 
'weatherings,  &c.  The  rooh  to  be  formed  of  framed  raftent^  with 
arched  ribs  in  the  Episcopnl  chanel,  covered  with  dressed  board- 
ing, and  the  wholCj  as  well  as  tlie  fittiuga,  to  be  of  deal  stained 
and  varaished. 

The  following  tendew  for  the  works,  including  the  formation 
of  th^  intend ei1  roails  within  the  grounds,  were,  on  Friday  the 
17th  ult,  delivere<l  at  the  Town  Clerk's  office,  the  lowest  of  which 
was  accepted: — 

Messrs.  Johnson,  laeebjr  ....♦,. /2377  17    0 

f^teorge  Emerson  and  Co,,  Louth 22^7    0    0 

John  Dales,  Louth 2274    0    0 

James  Miller,  Tetney SSCK)    0    0 

Messrs.  Brown,  Grimsby  , „... 2089    0    0 

WiUjam  Johnson,  Grimsby 1953    0    0 

Messrs*  Frine  and  Tlnimpaon,  Brigg   1945    0    0 

William  Hollingsworth,  Grimsby    1807  18    0 

The  estimate  of  the  archiUicts,  submitted  with  the  competition 
design,  for  the  same  works,  was  1885Z. 


METROPOLITAN  BRIDGES. 

AnalffHi  qf  Evidence  given  b^-fore  the  Select  Committee,^ 

Laivo,  Samuel,  SLR,  f"  i  of  the  London  and  Brighton 

Railway  Company — Inan  I  e  is  afforded  by  London-bridge 

for  the  traffic  to  the  raihv.ty.  in^i  inc<mvenience  mi^ht  \*e  reme- 
died by  wideniui:  the  bridge,  and  makini^  a  new  roatf  dii'ect  from 
Westminster-briSgi*  to  the  station.  The  foot-tralhc  coidd  be 
relieved  by  better  piers  on  the  Surrey  side,  and  an  additional  arch 
to  supersede  crossLug  on  the  bridge.  Does  not  think  when  the 
West-end  Railway  is  opened,  which  is  to  communicate  with  the 
Crystal  Palace,  it  will  give  great  relief  to  the  traffic  to  and  from 
the  London-bridge  terminus,  because  the  whole  of  the  Eaat^nd 
of  Lontlon,  the  most  crowde*!  and  populous  part  of  the  metropolis, 
will  still  natundly  go  to  the  I»nd  on -bridge  station  as  the  nearest; 
whatever  traffic  to  theCryat^l  Palace  we  get  at  the  London-bridge 
aUition  will  Ije  in  addition  to  the  present  traffic,  the  amount  of 
which  ia  quite  enonnouii.  The  tokil  number  of  passengers  travel- 
"r^  on  the  Brighton  IWlway,  which  in  1848  was  only  2,485,778, 
d  increased  in  18.53  to  4,4!^^*  1,561;  that  is  irrespective  of  the  vast 
numbers  travelling  by  annual  or  i>erir>dical  tickets.  Taking  the 
diflerent  lines  of  railway,  the  lines  of  the  South-Efistttrn  Company, 
and  the  line*  of  the  Bright  in  Company,  the  tota.1  number  of  paa- 
gengera  urossing  Londou-hridge  annually,  to  and  from,  may  be 
taken  :it  nine  mtlliona  and  a  hiUf;  that  would  give  an  average  of 
upwnnifi  of  25,(MX>  a  *lay  for  the  wly)le  year;  but  of  course  that 
number  is  by  no  means  unifiinnly  distributed;  and  on  particular 
ocoasions,  and  during  the  summer  aeason,  you  have  twice  that 
number  very  often ►  And  in  addition  to  that,  the  trains  go  at 
oertain  hours,  so  that  the  stream  of  pasflongera  is  not  regular,  but 
11  much  larger  at  certain  lio^ira  than  it  is  at  others.  It  wouhl  not 
improve  matters  to  make  South wark  and  Waterloo  briii;^'f»s  free,  as 
long  as  the  route  was  so  intricate  thn>ugh  South  wark.  The  bridge 
funds  should  be  made  avaikble  for  improving  the  bridge.  His  im- 
pression is  that  Ix>ndon  must  be  considered  as  one  great  whole,  and 
tl       '  '  Ijo  so  rue  lar^je  central  body,  however  elected, 

\s  itid  superintend  all  great  improvements,  whe- 

ther ro;i  ks  or  uu  iu»  ^  or  sew-ige  or  drains^,  or  other  great  public 
Eurposes;  and  that  the  fun'b  for  those  purposes  shouhJ  be  levied 
y  rates  within  the  metropolis,  and  not  imposed  upon  the  country; 
and  that  probably  the  adjastment  of  the  rate-s  for  particular 
districts  might  be  made  acconling  to  some  sort  of  approximate 
estimate  of  the  extent  to  which  parti ctdar  districts  might  be 
benefited  in  coinjMirison  with  the  whole;  Considers  that  if  the 
coal  duty  is  earned  to  the  extent  of  an  area  of  twenty  miles,  it  ia 
an  unjust  and  hiirsh  tax  upon  the  inhabitants  of  the  country; 
but  u  it  is  confined  within  the  fair  area  of  the  metropolis,  is  not 
then  so  sure,  if  the  money  must  be  raised,  that  it  ia  a  worse  mode 
of  raising  it  thun  by  a  8)^tem  of  direct  taxation;  btit  it  should  be 
confinetl  to  the  district  benefitenL  There  would  be  no  injustice  in 
making  the  bridge  funds  bear  the  expense  of  the  snz'^eated 
Improvements,  Aftsuming  it  to  be  the  fact,  as  Khown  Ity  the 
reports  of  the  variovw  niilway  ctiuijvinici*,  that  6.iO,CKX)  tons  of 
coils  were  brought  into  London  by  the  different  railways  fi^r  the 

*  Fw  B«pQtt  of  OoamiUM,  ms  J^mmai,  tmte  ^  Sfi4». 


consumption  of  the  metropolis^  thinks  the  consumers  of  coal  in 
London  would  have  got  through  a  portion  of  last  winter  without 
paying  lOt.  or  20*.  a  ton  higher  than  they  did.  The  construction 
of  another  bridge  would  not  avail  without  the  proposed 
street  were  made.  A  new  bridge  at  Charing-cross  might,  if  the 
approaches  were  wide,  be  advantageoos.  There  are  impedimenta 
to  rendering  the  Thames  Tunnel  more  available  for  traffic.  The 
direct  street  through  8outhwark  would  probably  facilitate  the 
communication  with  the  north  part  of  London  by  means  of 
Waterloo-briiige.  The  expense  of  local  improvement-*  shotild  be 
home  by  the  place  where  they  are  made,  and  not  by  the  country. 
Railway  companies  being  alrea«ly  heavily  taxed,  ought  not  to  be 
expected  to  contribute  ruore  to  improvements  than  the  ordinajy 
assessment  of  the  locality. 

JoxEs,  Richard  Lambert — Was  chainnan  to  the  committee 
that  built  London-bridge.  The  beauty  of  the  bridge  would  he 
spoilt  by  widening  the  surface*  The  traffic  o%^er  the  bridge  would 
be  relieved  by  throwing  open  So  nth  wark  and  Waterloo  bridges; 
witness  once  suggested  the  former  being  opened  for  a  year  by 
way  of  experiment.  The  erection  of  steam-Vat  piers  on  the 
Surrey  side  of  London-bridge  woidd  be  an  infringement  of  the 
Act.  It  would  l>e  tiseless  t^  throw  open  South  wark- bridge  unless 
the  oonimunication  with  the  railway  station  were  improved. 
Suggests  a  new  bridge  with  approaches  starting  from  St.  PauVs, 
The  inhabitants  of  the  city  are  not  likely  t-o  approve  of  ai  '  t 
tax  for  Militating  the  traJftic  over  the  bridges.  Cost  of 
London*bridge  was  about  two  millions.  The  coal-tax  i-^  1 1  ;  - 
source  from  which  the  expense  of  the  proposed  inipn  V' m*  i,r^ 
should  be  taken.  Ten  or  twelve  miles  h  the  area  withiu  which 
a  tax  for  the  proposed  improvements  ought  to  be  levied*  It 
would  be  a  grejit  relief  to  the  tralKc  coming  from  the  8trand 
across  the  river  to  convert  Charing-oross-bridge  into  a  bridge  for 
oaniagea.  It  is  desirable  to  have  a  direct  street  communicating 
with  the  Surrey  ends  of  the  bri«lges.  Has  a  great  objoc*tii>n  to 
any  tax  for  buildin  y  a  new  bridge*  The  thmwing  open  v  an  x  hall* 
bridge  wimhl  not  b©  any  advantage  in  relieving  the  city  traffia 

TvftRKLL,  Edwaud — Tile  inhabitants:  of  the  metrop^^lis  are 
strongly  oppose*!  to  the  imposition  of  any  tax  %i\Hm  them  alone 
for  purchfiaing  or  throwing  open  the  bridges.  It  would  1^  <3on» 
aidered  as  a  contrivauice  for  relieving:  those  who  hnl  '  into 

a  bad  speculation,     Thei-e  >\T3uld  he  a  stronger  iii  i  to 

buying  u]>  brid^^es  than   for  buOding  a  new  the 

latter  would  t>e   viewed   in   an   object ionabl.  not 

concur 'in  Mr.  Laing^s  sugsestions.  The  ol>.u  i,.a,  .m  ,inv  tax 
raised  within  the  twenty  mue  area,  would  be  the  tairdst  uuainer 
of  freeing  the  bridges. 

Brand,  Fbrdinasd,  ComptroUer  of  the  Bridge-house  E*natea 
— ^The  Bridge-house  Estates  consist  of  landi  houiM^  whiirves, 
wai-^houses,  and  other  buildings  which  are  hold  by  the 
mayor,  and  common alty,  and  citLzens  vf  the  City  of  London, 
in  trust  for  the  maintenance  arid  support  of  Lc»n  don -bridge. 
They  were  derivetl  ori'jtu.dly  fr'»m  gins  auvl  grant**  frc*m  the 
Crown,  and  gifts  from  vidual.^,  and  pnrcha^M^  made 

out  of  the  r^undos  ini  -m  those  estates  and  other 

portions  have  oeen  purciiLL-ied  \ntu  the  prfMJuce  of  pr'>f>ertT  sold 
at  different  periotls  under  the  authority  of  vjuious  Acts  ot  ¥nT» 
1  lament  for  effecting  public  im|)rovcments  and  other  purposes. 
There  is  a  port  it  m  ot  the  property  situates  I  at  Stratforil,  in  Essex, 
which  is  also  liable  to  the  support  oi'  two  briik' -    *^  "    1  St* 

Michaers-bri'lge  and  Peg's-hole- bridge^  and  a  i  uia 

adjoining.  The  specific  tru^t  i^  c<>tiiine«l  to  tht  ....,..,.....,v,..  ;md 
support  of  London -bridn^e.  The  Corp<">ration  have  the  optioo  of 
eitlier  widening  the  pres^ent  bridgt?  or  building  a  new  one.  The 
existing  incumbrances  on  the  Bridge-In  »U!*e  Estates  will  prevent  any 
further  expenditure  in  repairing  Blackiriar9-bri<lge.  Keporta  were 
made  on  the  state  of  Blackfriara-brif^lge  by  Mea^rs.  Walker  and 
Bnrgea,  and  by  Sir  William  Cubitt  and  Sir.  Brunei,  and  on  the 
reference  of  them  to  the  Court  of  Common  Council  they  ooo- 
eurred  in  the  neoesaty  for  rebuilding  the  brid^.  The  Bridgv*- 
house  Committee  are  at  present  considering  a  plan  for  widening 
London-bridge.  Negociations  have  been  opened  by  the  commiltee 
with  the  directors  of  Southwai'k-bridge  lor  the  purchase  of  the 
bridge.  The  directors  ask  30«viM)(j/,  fur  the  purchase.  It  was 
intimated  to  the  Bridge-bouse  Committee,  that  unless  that  mm 
was  immediately  given,  in  all  |/robability  a  hirger  sum  would  be 
asked.  There  seemed  to  be  an  impression  amn^'  '-^*  ♦'  ■  i:  — **-« 
that  the  bridge  must  be  purchased  for  the  beu 
and  that  they  would  therefore  have  a  chance  oi  p,-  l  .^u^^  v^  . . ,  ,  _ ,. 
prioe.    Witness  finds  from  the  reports  of  the  eompttij  that  tlie 


I 


THE  CIVIL  ENGINEER  AND  ABCHITECT'S  JOrRNAL 


I 
I 


I 


ivpnge  annoal  amrmnt  of  the  net  dividends  of  the  Sotithwark- 
hridge  Company^  for  the  fourteen  y©aj«  ending  18-48,  is  about 
3^270^.  He  naa  no  means  of  going  lower  than  1818.  Now,  sup- 
panng  that  be  taken  at  thirty  yeara'  purchase,  it  would  be 
08,(KKM.;  taking  it  at  forty  yeari'  purchaae,  it  would  be  91,000^ 
The  preference  sh&reholderB  are  the  only  persons  who  receive  any 
income  whatever.  The  preference  shareholderB  have  a  right  to 
74  per  eent,  and  until  the  7i  per  cent,  is  paid  to  the  preference 
shareholders,  the  other  shareholdera  do  not  get  anythmg.  The 
toU»  of  the  South wark-bridge  appear  to  fluctuate  a  good  deaL 
They  are  rather  decreasing  than  mcreaaing;  but  thinks  probably 

they  may  now  increase,  as  the   City  baa  1 ning  New 

Caunon-street.    There  are  impediments  to   i  oj:»ea  the 

bridge  for  a  year  as  an  experiment.  The  Bridge-in  >\iHe  L-ommittee 
do  u«>t  pn>j>ose  to  p«iy  f* tr  South wark- bridge  in  the  event  of  a 
ivasonalJe  offer  from  the  directora,  but  to  press  the  neoe;ariity  of 
the  purohajki  lieing  made  by  the  government.  Witnejw  proposes 
an  impruvement  to  the  steam-boat  lAnding  at  Lfindon-liritige, 
The  anrh  suggested  by  Mr.  Laingat  the  Suri-ey  end  of  the  bridge 
is  ftli*early  there.  The  Common  Council  are  willing  ti>  contribute 
liberally  to  the  purchase  of  South  war  k-bridge.  It  would  not  be 
advisable  to  tlefiraiy  any  improvements  by  a  rate,  on  account  of  its 
unpopularity. 

BuT!iNiNQ,  Jame%  Architect  tcT  the  Corporation  of  Ixindon — 
Prepareii  the  model  now  before  the  committee  for  the  widening 
#f  London-bridge-  Had  it  in  his  mind  for  some  years,  but  owing 
t(t  '.  '  lense  mass  of  business  he  has  hm^l  to  attend  to  for  the 
c  I,  has  postpomekl  it  till  it  appeared  to  him  that  the 

trarac  im'i  mcre«.^d  to  such  an  extent  that  he  th<     _V  more 

time  should  be  loet.     The  design  was  made  with  ti  n  of 

projecting  parapets  over  the  sides  of  the  brid;?e»  aim  rnu^irucLing 
the  footways  by  means  of  iron  cantileveiia,  Wilted  down  to  the 
▼oussoirs  of  the  bridge.  Of  course  the  traffic  for  foot-pasaengete 
does  not  require  so  stable  a  constnietion  aa  that  for  the  caiTiage- 
vray;  and  by  this  system  the  entire  solid  part  of  the  bridge  would 
be  thrown  u^^  for  the  carriace  traffic  The  parapet  is  mtended 
to  lie  of  wrought-iron,  and  tne  aiutilevers  of  caat-inm,  and  will 
be  painted  to  ame  with  the  stonework  of  the  bridge^  bo  that  as 
little  jw  p<)«Mibh3  of  the  architecture  of  the  bridge  ahf>uld  be 
destroy ©<L  Feeling  a  go<.)d  deal  of  delicacy  in  altering  Sir  John 
Bennie's  work,  witness  suggestetl  ty  the  Brit Igiv house  Committeo 
that  he  should  \n  consulted.  They  kindly  agreed  to  that;  and 
not  only  did  they  think  it  necessary  that  Sir  Jol»n  should  he 
I'l  1  '  '  iliout  the  an.»hitecttiral  etfect,  but  that  he  should  nlao 
)'  i  that  it  wiis  not  intended  to  put  a  greater  weight  upon 

ti]'^  ur  hil:*'  than  it  could  bear,  for  there  has  been  a  settlement  in 
the  bri«lLre.  They  not  only  sanctioned  Sir  John  Ii<^nnie  l:>eing 
employeo,  but  they  coupled  with  him  Mr.  PiLgti.  Tliose  two  gen- 
tiemeu  witneaa  hiuJ  the  pleasure  of  meeting.  Soundings  are  now 
being  taken,  and  there  is  no  d<>ubt  that  tiie  report  will  be  made 
shortly.  The  extent  of  the  adilition  proposed  to  be  given  is  a 
pathway  of  9  ft,  6  in.  or  10  feet  on  eacn  side,  Tlie  t!entre  line  or 
ai vision  up»n  the  model  along  the  middle  of  the  biidge  was  an 
idea  for  fiiciliUting  the  traffic.  If  the  vehicles  iv«*j*ing  north  and 
those  going  south  were  di\  ided  itito  two  se|:iarate  lirie.**,  it  wouhl 
increase  the  facility  greatly.  The  estimate  wjis  30,(HM)^.;  but  the 
rise  of  material  has  been  exceedingly  great  since  then;  he  shuuM 
think  2U  j>er  cent,^  and  that  it  would  ci>»t  now  .3<i,<MK>/.,  including 
the  new  road.  Indepwindently  of  the  fo«»tpatli:«j  the  roadway  wifi 
ht  very  nejirly  fiOfeet;  it  is  now  30  feet.  Thi^i  atldition  would 
be  carried  out  in  iron.  The  scheme,  headmit-s,  would  not  improve 
the  bridge.  But  the  question  is,  whether^  circumstanced  aa 
IjOttdon-bri^ige  La,  utility  is  Uj  give  place  to  architectund  etfect,  or 
#ppeai*ance  and  beauty  is  to  give  place  to  utUity.  He  shoidd 
certainly  prefer  the  bridge  remmning  as  it  is  in  an  arch i tec turjd 
point  of  view;  in  fa>ct,  that  w;u»  one  point  upon  which  he  was 
exceoilingly  dciiirous  tliat  Sir  John  Kenuie  should  be  couHulted, 
that  if  he  had  any  objection  to  make  to  the  committee  he  should 
be  at  liberty  to  do  so,  bec^mse  it  apiiearH  very  wrong  to  interfere 
with  gentlemen- s  works  without  consulting  tliem.  It  would 
rather  lessen  the  pressure  than  otherwiae,  beeiiUf»e  there  are  some 
▼ery  heavy  granite  parapets  which  would  be  removed.  At  the 
present  moment.  Sir  John  Hennte  and  Mr.  Pjige  are  confining 
tiiemselves  to  the  soundings  of  the  river.  Sir  John  l^nnie  cer- 
tluniy  does  not  api>ear  to  like  the  scheme  at  all  Cannot  miy 
what  li  '    be  ti  the  committee.    There  is  uo  dilhoultv 

in  Tw\l  Oin^ugh  the  end  of  the  bridge  on  the  soutli 

aide,  »*  tom  |m  r-^oaa  cifining  by  the  steam-hionU**  might  Ix*  able  to 
pdifis  from  one  side  of  the  bridge  to  the  other  without  ci'ossing  the 


main  line  of  traffic.  The  widening  of  the  bridge  would  not 
render  it  unneoeMary;  the  de«igu  is  quite  a  distinct  thing 
altogether,  to  enable  a  person  instead  of  crossing  over  the  bridge 
to  pass  through  it    The  plan  originated  with  J&.  Dawson. 

BsNKOcEi,  FaAircm — Is  the  projector  of  the  plan  for  a  bridge 
across  the  Thames  from  St  Paul*s.  S<:)metime  since  calculated 
the  expense  of  the  actual  bridge,  and  the  approaches  to  that 
bridge  from  the  level  on  the  City  side  to  the  level  again  on  the 
Surrey  aide.  The  estimate  at  tliat  time  was  120,IKX)^«  for  the 
construction  of  the  bridge,  and  24,tK>0^,  more  for  the  approachea 
on  both  sides  of  the  bridge  from  level  to  level,  making  a  tot«d  of 
144^(XK^.  Since  that  dme^  materials  as  well  as  labour  have  risen 
considerably,  atid  if  an  estimate  were  to  be  given  now  it  would 
be  prnKibly  2t)  to  25  per  cent,  higher  than  it  was  then.  The 
width  of  the  proposed  bridge  was  &}  feet;  but  is  now  of  opinion 
that  insteiid  of  being  6tl  feet,  it  woidd  be  a  wise  economy  to  have 
it  80  or  9<}  feet  wide — ^almost  to  have  two  bridges  in  one- — because 
the  tiuthc  at  this  jxiint  would  immediately  be  immense.  It  was 
proiM^Kcd  that  the  piei-s  should  be  stone,  with  wrouglit-irxiu 
ginters.  Considern  that  a  bridge  could  be  built  at  that  jjart  of 
tlie  river  cheaper  than  anywhere  else^  because  the  protierty  from 
St  Paui's-chui-chyanl  to  the  river  side  is  projierty  of  compai'a- 
tively  little  value;  tlie  sti-eets  are  mirrow,  contracted,  and  ill- 
adapted  to  great  commercial  operations;  so  that  warehousemen 
who  require  a  considerable  amount  of  room  for  their  wagons 
avoid  them.  When  yxiu  come  to  Thames-street,  the  pn»^>erty  is 
neoesaariiy  very  valuable,  Ijecause  of  the  number  of  wharves  in 
that  immediate  neigbbotirhood;  but  it  singularly  enough  happens, 
that  just  at  tbat  particuLix  point  the  property  is  of  les«  ccmsidera- 
tion  than  any  other  prf>{>erty  which  could  be  touchwl  np<:»n 
between  the  I'emple  and  the  Tower;  this  hupiM^ns  to  l>e  an  in>n 
wliarf,  whare  plain  Hiieds  are  i-equii^d  to  protect  it  frtJtn  mol^ure 
and  corrosion,  and  this  could  be  done  much  better  by  thcs  dry 
aix'hes  of  a  bridge  on  tfinlers  Cf*rrie<i  upon  columns,  and  would 
form  alti*'^*  t}ni'  a  muct  better  wharf  than  the  owners  now  havt«, 
Then,-  tey  side,  thinks  it  would  be  almost  imiK»ssible 

for  the  11  '11  to  cuuoeive  a  cjjnditiou  of  scfciety  more  fearful 

than  that  ot  the  ] population  through  which  the  apjiroiich  would 
go  on  th:it  aide  fi"oni  the  point  at  which  it  t^^uches  tne  btuik  until 
it  reaches  the  junction  of  the  Southwark-britlge-n»ad,  nenr  the 
Elephant  and  Caatle;  it  is  inijx).ii^il»le  iuv  language  to  describe  the 
condition  in  which  thu  peopl*?  are  there,  not  living,  but  ftrsteiing. 
It  would  be  a  great  improvement  to  clear  tliat  noighlwurhood 
away  for  the  purpose  of  making  an  appi\>ach  to  the  bridge;  also 
as  advantageous  in  a  sanitiu-y  point  of  view  aa  the  construction  of 
the  bridge  would  l»e  to  the  tratiia  This  line  happens  to  come 
between  two  gitmt  thoroughfares,  Blackmnn-street  on  the  one 
side,  and  B lac kfriai^a- bridge- r(»a<l  on  the  other  side,  and  there  is 
no  other  maitj  street  running  through  the  district  excepting  the 
crooked  appn>acli  to  Southwiirk-bridge.  The  f»eople  nave  got 
crowded  tt^gether,  ami  the  altemtirms  maiie  in  other  jinrts  have 
driven  the  p>or  into  this  particuhir  lf>cality  in  L'lo.it  umnbersw 
Thinks  it  would  be  an  excellent  plrm  tj>  take  '  of  such 

an  ojjeniug  to  construct  a  lai-ge  series  of  dwellin  ■>'  iKK>r  in 

that  particular  k*cjdity,  whei*o  they  ai'e  neede*!,  neai^  the  liver 
siile,  and  sulhciently  near  their  work  to  enable  them  to  go  to  and 
fro  without  much  tatigue  or  \osa  of  time.  Hits  had  many  designs 
and  suggestions  fi-om  |>eople  desirous  of  bringing  their  plans 
before  the  public.  His  attention  has  liocn  directed  k>  one  of  the 
m->at  gigantic  kind,  which  for  ehtboration,  beauty,  and  a/dapt* 
^d)ility,  not  only  to  the  present  necessities,  but  t43  all  that  tuay 
hereafter  be  required,  8ur|>asse*i  every  structure  hitht?rto  oon- 
ceive<l;  and  witness  hiis  l>een  told  it  am  be  executes)  for  much 
less  than  tiie  ci>riX)naion  believe  would  be  roipured  fttraa  oihU- 
nary  bridge.  The  scheme  in  this:  the  government  have  some 
notion  of  bringing  the  railways  into  connection  with  the  Post- 
olfict?,  and  if  that  be  ccmsideimi  neeessjiry  for  ]»'ist;il  <-  *riiiijanica- 
tion  with  the  norih  of  Engl.-uitl,  it  is  of  am^  ty  moi« 

requireii  with  i^gaiii  to  thtj  c  *ntmenuU  jH>8Lal  .i;  i its,  and 

that  could  be  effected  more  etusily  fn>m  the  soutlicra  than  fmm 
the  northern  side.  A  mlwav  is  proj€»ot4id  to  i^*me  to  the  »t>utJieru 
side  of  the  rtver»  an<l  by  a  Lrid;^  at  this  partii:ulju'  ptunt,  with 
arrangements  fur  a  railway  underneath,  thi\>ugh  which  the  mad- 
ti^dus  might  ptss,  and  enter  a  trnmel  as  soon  as  it  re^iirbeil  the 
City  side  of  the  river,  and  cume  uj)  t«i  the  Post-f*fHee^  where  the 
bags  could^  without  hdRJur  at  Iom^  of  tune,  bt    '  1.     That 

htui  been  pntv'i«led  for  in  connectiini  with  this  i  '  rred  to. 

The  name  of  the  designer  is  Air.  S.u»g.  Witnt'ss  8  i.i  i«ige  would 
not  interfci'ij  with  New   Cannun-atrcet;  th..4t  »tieet  woidd  f*>ria 
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Aril  J  o&e  of  Its  »pproaeb<3&    New  OaimoD-«treetcoiii48  into 

St  Paul- ahchurchy^ml  at  the  aau^-«aat  comer  of  thie  c&thedtlJ; 
the  street  should  apiiug  from  Walting-street  if  the  new  bridge  is 
to  be  Qoustructed ;  and  one  must  be  ooostructed  in  tlie  ooarae  gf 

'  time,  ainoe  more  bridges  are  really  required,  aud  that  Is  perhapa 
of  all  positiona  about  ih;e  beat  tliat  oould  be  chosea  for  the  erectioa 
of  the  tiTBt  new  bridge.  Starting  from  WatUng-etreet  and  Groi»> 
ing  New  Cauaon-atreet,  it  ia  afiL-nit  tifty  or  wxty  yarda  to  Old 

I  ilah-street,  and  that  would  be  the  point  from  which  the  u^w 
bridge  would  take  ite  riae  upon  the  dry  &rches>  and  be  oontinued 
at  a  dead  level  till  it  reached  the  Surrey  aide  of  the  river.  There 
iaa  new  street  projected  here  to  go  to  Earl-etreet,  Blackfriara,  in 
order  to  give  relief  to  Ludaite-hUl*  The  only  object  of  thia  new 
street  from  thia  point  at  Bow-kne  to  Earl^treet  ia  bo  relieve 
Ludgate-hill  of  the  traffic  of  thia  quarter  that  deairea  to  croaa  the 
river.  Here  there  ia  a  large  &mouut  of  expenditure  propoeed, 
merely  for  the  porpoae  of  acoommodating  tne  traJQic  worn,  this 

Soint  Uy  Blackfriar^bridge.  His  opinion  ia,  that  Blackfriar»- 
ridge  ia  not  auffieieot,  but  that  a  new  bridge  must  be  made 
aomewhere^  and  without  losa  of  tima  These  new  approaches  to 
BladldBara  by  Earl-street  would  cost  at  least  from  im.mol.  to 

^  SOOjOOOi.  Has  no  hesitation  in  aayiug  that  more  thau  half  the 
new  bridge  and  its  approaches  could  be  oonstnictef  1  for  the  coet  of 
thia  one  new  street;  tl)eu  not  only  a  new  line  for  traffic  ia  ^ot 
over  the  water,  but  the  taking  of  the  expensive  proj^erty  which 
the  Earl-atreet  extension  would  croaa  oiagonally,  ia  avoided, 
Is  aware  Uiat  this  new  street  ia  proposed  to  be  cijustructed  for 
the  purpose  of  taking  oiT  the  tra&c  which  comes  over  Blaokfriars^ 
bridge;  but  it  ao  happens  that  Bhickfriai«-bridge  is  prolttibly 
the  worst  position  for  a  bridge  that  there  is  in  the  metropoli& 
They  have  chosen  the  lowest  part  on  each  side  of  the  river  as  the 
place  from  which  the  bridge  should  spring.  Now  aeven-eightha 
of  all  the  traffic  over  Bladdriars-bridge  comes  from  a  high  level, 
«o  that  both  on  the  Temple-bar  aide  and  ou  the  St.  Paurs  side  of 
the  valley  af  the  Fleet  they  are  obliged  to  descend  a  hill  to  get 
down  to  the  point  from  which  the  bridge  springs.    Then  they 

Imual  aaoeod  a  hill  to  get  over  the  water,  and  Blackfriana-bridge 
hill  ia  nearly  aa  bad  aa  Hoi  born-hill.  Any  wagon  coming  from 
any  part  of  Southwark  south  of  Blackfriars-roml  would  never 
oome  over  Blackfiriars-bridge,  but  over  the  new  bridge^  and  would 
save  the  double  hill.  Pnxluced  a  table  showiug  how  the  traffic 
arrangea  itself.  Has  gone  lqUd  tbe  ouestion  with  reference  to 
this  improvement,  and  the  statement  kijows  the  trathc  of  vehicles 
passing  from  Ludgate-liill  over  Btackfriai-^-briiige,  anil  i^'oe  twrMv, 
and  from  Earl-street  over  Blackfriars-bridge,  and  vice  verad^ 
from  9  a.  m,  to  6  p.  m^  on  Wednesday,  Februiirv  8th,  1864.    Tlie 

I  Ludgate-hill  portion  of  the  traffic  going  over  ^lackfriars  to  and 
from  the  Ola  Bailey  is  as  folio wa : — MiDgton  and  £enningtoii 
omnibuses  12B;  all  otbi>r  vehicles,  t)85;  mSting  a  toL-d  of  Ilia 
The  vehicles  that  go  over  Blackfriars-bridge  to  and   from   St 

.  PauPa  Churchyard    are,  :29  South-Westem  Kjiilway  and   City 

^.QBitubuses,  and  405  of  other  vehicles;  making  4^4.  The  vehicles 
»Lug  along  £arl-street  are,  cabs^  83;  all  otber  vehicles,  502, 
auming  that  those  8^  cabs  have  probably  come  from  SI 
aul's  Chui-chyard  down  to  Earl-street  to  avoid  Lutlgate-hill> 
have  therefore  added  them  to  the  434  vehicles  to  and  from 
>  Paul's  Churchyaiil;  making  a  total  of  517.  Thus  we  have 
7  vehicles  going  down  Ludgate-hill  to  pass  over  Bhiokfriars- 
•idge,  while  we  have  1113  going  along  the  Old  Bailey,  and 
ao  over  tbe  bridge.  Tbe  other  vehicles,  to  the  number  of  502, 
consist  of  wngons,  &c.,  which  do  not  come  from  or  go  to  the  upper 
level  towards  Chea|:Nside,  except  in  rare  iustancea,  and  therefore 
cannot  enter  into  any  calcuUtion  with  reference  to  the  new  street^ 

I  So  tblij  new  street,  if  constructed,  would  only  aecommo^late  517' 
vehicles*  during  the  dav;  and  if  you  suppose  that  they  would  go 
at  the  rate  of  three  miles  an  hour,  it  would  leave  each  vehicle  in 
this  dlstanoe  eighty-eight  yards  apart,  insteaii  of  crowding  upon 
each  other  as  they  do  at  present  on  Ludgate-hilL  An  uuinibus 
start  Lug  from  the  Post-oihoe  to  go  to  Keuniogt^^n  would  l>e  at  the 
Elephant  and  Castle  before  it  at  present  gets  to  Blackfriara- 
bridge,  in  oonsequenoe  of  the  perpetual  crowa  aud  crush  at  vari- 
ous c<>rners.  Blackfriars-bridge  wiU  never  be  goo<l  for  much  until 
re)>uilt.  When  brought  down  \a>  20  feet  headw,\y  it  may  become 
a  good  bridge.  There  is  a  scheme  afloat  to  adapt  the  river 
to  the  bridges  by  artiticial  liams,  instead  of  adapting  the  bridges 
to  the  river.  How  this  iis  to  be  done  may  perluifMi  be  g-Atbered 
Ihuxi  witnesses  versed  in  City  affairs.  Now,  in  considering  the 
beat  way  to  relieve  the  tratfic  in  the  strt^et,  of  course  the  &rst 
queation  ia  in  reference  to  the  bridges,     lu  Ikcl^  it  waa  noticing 


the  crowding  of  the  bridgiea  that  led  witness  to  devote  hia  1 
to  ooDaideri]i.g  the  question  how  we  abould  best  relieve  the  traffic 
of  the  streets.  Finds  that  the  traiEc  in  the  streets  increaaeB  Tesx 
rapidly,  perhaps  in  a  proportion  that  we  can  hardly  beliafre;  bfl^ 
taking  the  calculation  for  four  years,  finds  that  the  tiaffio  over 
London-bridge  increases  year  by  year  from  5  to  7)  per  oenl. 
Has  taken  it  for  four  years.  Considers  that  it  has  inoreaaed  io 
four  years  30  per  cent,  at  least  If  South wark-bridge  be  %akam 
aa  about  the  centre  of  tlie  City  at  the  present  moment^  half<^wa]r 
between  London-bridge  and  Blackfriara,  and  if  a  line  be  drawn 
from  north  to  south,  finds  that  there  is  ail  that  enormous  popn* 
lation  lying  south  and  east  of  the  Elephant  and  Castle  ana  tJift 
Clapham-road,  which  must  come  over  London-bridge.  And  aU 
that  enormous  population  lying  north-east  of  the  Thames^  east  of 
Qoawell-road^  and  the  Angel,  Mington,  embracing  the  district  of 
linsbury,  the  Tower  Hamlets  as  &r  as  Limehonse  and  Stepney, 
and  the  whole  of  Hackuev,  Hoxton,  Clapton,  and  Tottenham; 
and  tbe  wagons  along  the  Docks  have  no  other  means  of  getting 
across  to  Kutherhtthe  or  the  railways  on  the  other  side  than  by 
London-bridge.  Take,  for  instance^  Mr*  Torr,  the  animal  char- 
ooal-bumer  in  Hotherhithe.  He  supplies  the  sugai^refiners  oQ 
the  Middlesex  side  with  charoml  witli  which  to  refine  their 
sugar;  he  employs  some  forty  or  fifty  horses;  witness  believes  ha 
has  ten  wagons  oonstantly  employed;  they  are  obliged  to  txmr 
verae  three  miles  on  the  Surrey  side,  and  three-and-arhalf  or  four 
mUee  on  the  Middlesex  side,  to  carry  materials  from  one  place  to 
another,  which  are  not  a  mile  apart  if  they  had  a  direct  commu- 
nication across  the  river.  Taking  the  population  on  both  aidesp 
London-bridge  supplies  a  poptdation  of  at  least  a  million;  that  is 
to  say,  a  million  of  people  requiring  bridge  accommodation  have 
only  London-bridge  to  give  them  that  accommodation.  Find* 
that  in  1 801,  when  the  population  was  only  958,000,  there  were 
three  bridges.  In  18  U  the  population  was  1^138,0001,  but  we  had 
no  addition  to  the  number  of  bridges.  In  1821  the  popnlatjon 
waa  1,378,000,  and  we  had  two  additional  bridses  oompteled, 
which  were  found  to  be  essential,  making  five  in  alT  In  1831  w» 
had  one  bridge  widened;  atill  we  had  only  five  bridges,  although 
tbe  population  had  risen  to  1,654,000;  the  bridge  vndeaed  being 
New  London-bridge,  which  was  opened  in  that  year.  In  1861 
there  waji  another  bridge  added,  the  Hungerford  foot-bridge  £ 
making  air  bridges  in  alL  But  at  the  last  censns  the  popnlatioa 
was  2,301^640,  and  vet  we  have  no  more  bridge  acoonunodatdon 
than  we  had  when  ttie  population  was  800,D(X)  less.  However 
rapidly  the  population  haa  increased  since  the  last  bridge  waa 
opened,  it  has  been  trifling  when  compared  with  the  increase  of 
wagons,  carta,  carriages,  c{U)s,  and  onmibuses,  the  latter  being 
nn£nown  before  18!^,  demanding  wider  streets  and  more  briilgeeb 
There  has  been  no  toll  taken  off  or  changed  since  that  }>enod. 
The  toll  was  taken  off  Blackfriars-bridge  duiing  the  lant  centuiy* 
Taking  the  population  in  1821,  and  sup(>c»!^ing  that  the  populL* 
tion  at  that  (>eriod  demanded  two  new  bridges,  and  got  two  new 
bridges,  it  would  then  give  al>out  250,0CH)  aa  the  numlier  of  the 
population  to  be  supplied  by  one  bridge.  If  that  W  taken  as  tb« 
proper  mode  of  ascertaining  the  neceasity  for  bridge  accomxoodft- 
tion,  we  ought  at  the  present  tnoment,  in  London,  inst*  <  ■  ""  " 
bridges,  to  have  at  least  ten  bridges  to  aocommod«ate  1 1 : 
One  of  the  reasons  why  the  streets  are  so  crowded  in  lUr-  ^  ^l  *  i^ 
that  almost  all  our  leading  thoroughfares  converj^e  at  London- 
bridge.  There  ia  a  large  quantity  of  trafdc  from  the  west  going 
to  the  South-Eastcrn  RSlwiiy,  and  a  large  quantity  of  tmflSc  from 
the  north  going  over  the  water,  and  tliey  prefer  tike  high  level  of 
London-bridge  to  tlie  low  kvel  of  Biackfriajs;  »o  that  all  from 
that  area,  between  Goswf  D-street,  round  by  Hackney  and  Lime- 
house,  come  up  to  London-bridge;  and  there  i^^  a  tremendoua 
crush  in  Fenchurch-streeL  On  the  other  aide  of  the  river  we  have 
them  coming  from  RotJierhithe,  Bermondsey,  Greenwich,  Cam- 
bcrwell,  CLapham,  and  Wandsworth,  aU  crowding  to  Ijondon* 
bridge.     Now  the  question  is,  how  to  get  rid  of  this  tnviT  * 

ever}'  day  increasing.  Thinks  it  would  fail  witliin  tif 
the  inquiry  of  this  committee  to  see  what  is  done  in  ni 
cities;  for  instance,  in  New  Tork,  over  the  East  Biver, 
the  North  Biver,  which  is  four  miles  wide,  there  in  a 
supply  of  steam  ferry-boats,  starting  every  five  min 
ficitsnUy  large  to  convey  ten  wagi:>ns  and  1000  men,  if 
If  there  wjis  something  of  that  kind  at  the  river-side,  say, 

Ele^  about  the  lower  jvirt  of  the  Tuwer,  and  creasing  over 
ead,  there  woidd  be  a  contiuual  traffic  across,  an 
London*bridge  of  nearly  one-eighth  of  its  present  n 
wotdd  not  interfere  with  the  tramc  m^  and  down  the  river*    In 
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New  York  a  very  licht  toll  b  levidd;  where  the  city  oUiiiu  the 
rivBT^de,  they  let  the  ferrieu  to  parti ea  who  are  disposed  to  take 
them,  and  permit  a  ainall  tall  to  be  levied*  The  uutnber  of 
hftfim  ooming  up  the  Fool  during  a  tiood-tide  would  cause  eome 
difl&ulty  to  a  «team-boat  croasing  the  river  at  aiich  a  time;  but 
that  would  not  be  insarmoantabla  Tliere  might  be  a  guiding 
chain  underneath,  to  enahie  them  to  go  very  nearly  in  a 
straight  liue.  There  is  always  plenty  of  opportunity  for  croasing. 
W*i  prepared  to  offer  securities  to  conatruct  the  bridges  whi^ 
l&e  proponet  In  a  wny  that  should  be  satisfactory  t<>  the  City  and 
to  tne  government  for  500,0<X)^.;  including  the  whole  of  the  ap- 
proached and  the  whole  of  the  land  from  St  Paul's  Churchyard 


I 


to  the  level  of  Union-street.  The  corporation  are  very  anxious 
he  believes  to  carry  out  thie  improvement;  their  only  difficulty  ia 
money.  Loudan-bridge  cost — removing  the  old  bridge,  35,GOOL; 
buildmg  the  new  bridge,  680,232/.;  and  theapppoachea,  1,840,430.: 
making  together,  2,6fJ6,26Hif,  Mentiooed  to  the  conmiittee  two  or 
three  points  with  respect  to  the  neoesaity  for  more  bridges.  Any 
man  who  oomea  over  Ixmdon-bridge  twice  a  day,  must  be  satis- 
fied  that  at  least  two  bridges  are  wanted  to  relieve  the  kmific; 
there  ia  quite  enough  traffic  there  for  two  bridges.  Produced  the 
following  table  of  me  traf&c  taken  by  twenty-four  men^  who  werti 
employed  on  all  the  bridges  on  one  day  kst  year: 


Tahl€  §hQw\Hff  the  Trafie  </  the  Br%d^. 


BftlD«lf, 

Ten. 

Ufltdu 

Twiijye. 

On* 

Two. 

ThrisOk 

Four. 

Fire. 

Biz. 

TotAL* 

m 

1 

1 

'     London 

Setithwark. 
Rla^rkfnars 

Waterloo 

,     Weetmiuator 

'     London 

South  wark 
BJAck&iAni 
Waterioo... 
,     Westminakr      ... 

f     Londcm 

Soothwark 
BUickfrian 

Waterloo 

^     Westminster 

8175 

7374 

e&d5 

6707 

6195 

6180 

6651 

7773 

7140 

63,080 

ISP 
4099 

681 
2fJ40 

175 
2989 

2700 

20fl 

2?>25 

68.* 

28;sa 

195 
8259 

616 
29S0 

130 
3143 

610 
2460 

160 
S830 

63»J 
2460 

ISO 
3296 

705 
3160 

119 
3434 

817 
2900 

130 
STU 

797 
8990 

1,367 
80,0!^9 

6,234 
20,170 

7560 
5 

6547 
15 

(5703 
10 

7020 
12 

6843 
13 

70S« 

7 

7291 

11 

7270 
25 

8031 
10 

63,850 
114 

21 

a 

5 
15 

16 
9 
1 

35 

13 
34 

4 

9 

1 

44 

5 

4 
26 

9 

2 
47 

I 
17 

3 
21 

11 

14 

3 

34 

18 
10 
10 
41 

93 

35 
1          297 

49 

1311 

61 

1248 

02 
1373 

5S 

1288 

35 

iiaf 

68 

im>2 

42 

laas 

62 

1426 

79 
'    131(1 

iri6 

11,498 

iia 

4^0 

38 
430 
183 

650     1 

33 

615 
203 
680 

84 
550 

20O 
640 

25 

490 
164 

80 

410 
205 
650 

83 
AH 

isa 

660 

42 
510 
260 
7^0 

82 

672 
187 
720 

3f>7 
4,359 
1,709 
6,840 

9S2 

1301 

1531     1 

1424 

1239 

1295 

1330 

1602 

1511 

12,215 

When  in  Paria^  witneaa  took  paina  to  aaoertain  the  exact  amount 
of  bridge  accommodation  there,  and  tindii  they  have,  in  far't,  ten 
tiraea  uiore  bridge  accommodation  in  Paris,  a  pleaaure-taking 
city,  tbiin  there  ia  in  London,  where  there  is  a  laj*ge  amoimt  of 
tmaineas  conducted.  Thinka  the  principal  manufacturing  city  in 
France  comes  nearer  the  point,  because  we  find  there,  ae  in 
London,  a  large  population  upon  one  side  of  the  river,  and  another 
large  population  up<.>n  the  otoer  side  of  the  river;  at  Lyons,  in 
iv©  milea,  there  are  twelve  bridge*  over  the  Saone,  and  in  three 
milea  and  a-half,  seven  over  the  Hhone,  mailing  nineteen 
altogether.  At  Lyone^  the  population  m  onlv  35<1,{)<X),  or  about 
one-seventh  of  ours;  and  if  pnpuktion  be  taken  as  the  criterion 
for  the  number  of  bridges  required  to  place  Loudon  on  a  level 
with  Lyons  in  that  respect,  there  ought  to  be  132  inatead  of  seven 
laridgei  over  the  Thames,  At  Ghwgow,  they  h^ive  opened  two 
luidgos  within  a  very  short  time;  Uiey  opened  one  bi^t  year»  and 
lliej^  are  now  setting  W  w<>rk  to  get  another,  hi  or*ler  to  have 
•nmcient  accommodation;  there  we  fin<l  an  example  worthy  of 
being  imitated.  Those  bridges  are  paid  for,  to  a  certain  extent, 
by  uujuey  borrowed  upon  tlte  toll»,  but  there  is  now  a  movement 
to  havia  them  entirely  free.  The  partiea  on  either  side  of  the 
river  are  to  pay  a  small  rate,  and  it  is  proposed  to  keep  them  free 
in  perjietuity.  They  have  three  stone  bridges  and  a  suspension 
loot-bridge;  two  of  the  atone  bridges  are  60  feet  wide  each,  and 
the  other  40  feet  wide.  Now,  if  three  bridges  are  required  for 
a8fi»000  people  in  Glaagow,  then  for  London,  with  a  popidatinn 
of  2,4U0,0OO,  we  ought  to  have  at  least  eighteen  bridges  to  have 
ifao  game  amount  of  accommoiiation.  The  four  bridges  at  VA^iA- 
fpowaire  within  half  a  mile;  it  ia  not  quite  half  a  mile  from  the 
Saweat  to  the  highest.  While  in  Glasgow  they  have  four  brid^'^>* 
wkhiu  ft  apace  df  half  a  mile,  in  London  we  have  only  five  within 


two  miles;  to  equal  Glasgow  in  this  respect  London  should  have 
twelve  bridges.  It  is  important  to  know  that  our  streets  are  much 
crowded  in  oonseciuence  of  wagons  creeping  along  the  river  side 
instead  of  getting  across  the  nver  at  the  most  convenient  point. 
In  Glasgow  the  aggregate  width  of  the  bridge  accommodation  i* 
160  feet;  in  London,  fr^jm  Wej^minster-bridge  to  London-bridge, 
we  have  only  22()  feet  of  bridge  accommodation.  In  Oliwgow 
there  is  1  foot  of  bridge  acockmmodation  for  every  2380  persons;  in 
Ltmdon  we  have  only  1  foot  for  1 1,363;  in  other  wonis,  the  popu- 
lation of  Glasgow  enjoys  five  times  the  amount  of  bridge  acconi* 
modatiou  provided  for  the  people  of  London.  Ijondon-bridge  pro- 
vides accomraodatton  for  at  least  1,000,000,  which,  being  only  54 
feet  wide,  gives  only  1  foot  for  18,0(10  persons  designed  to  be  accom* 
modated  by  that  i>articular  bridge;  so  that,  whether  you  take  it 
aa  regards  population  or  as  regards  traffic  with  reference  to  the 
bridge  aceoramodatiim  enjoyeii  by  other  cities  and  t<ywna,  London 
'  ■  "^  ^■-,---'  .  ^  1  ^*  1  f  -,rr  rity  in  Europe.  Witness  pro- 
he  l>elieves,  la  not  to  he  founcl 
a. I.  „i,ri^  v,.^,  ,  xi.x.,  V  .ij:.i..Li.i.-M  litficulty  in  obtaining  the  factM^ 
which  are  gathered  from  various  wources  (tee  Table  mi  nf^t  page\ 
At  GlRSg^>w  one  of  the  stiinr.  Krnlges  cost  42,000^.,  another  coprt 
36,000/.,  and  the  third  *y  The  difference  between  the 

width  of  the  Clyde  at  Gi  ,  nd  the  width  of  the  Thames  at 
London  is  about  one-half.  The  average  water-way  of  the  five 
bridges  in  London  is  BOO  feet,  and  in  the  Clyile  it  is  a  fraction 
over  400  feet.  None  are  at  present  free;  there  is  an  agitation  for 
the  purpose  of  making  them  all  free.  Twopence  pontage  is  levied 
for  each  csirt  of  goods,  and  one  penny  for  coals;  twopence  for 
each  cab  with  one  horse,  fourpence  for  the  efirriiiges  with  ti^^o 
horses.  Has  turned  his  attention  to  the  question  how  the  expense 
of  the  proposed  new  bridge  could  be  met  From  the  evidence  given 
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Table  Moma^  the  Propertiont,  Coit,  emd  other  Pmtietian  rtlating  to  the  wwroZ  Briilgtt, 
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r 

1, 

i 

1 

1 

1 

'i 

1 

^ 

MsitrriAL 

AfcLitect 

Coet 
of 

Bridge. 

Ootft  of 

Total. 

SQn«7  8i4t, 

Fe«i. 

Feet, 

Fert. 

F«*. 

Feet. 

J  1,840, 4M 

£.. 

ImlOOta*, 

Loiuloii    .    . 

m 

fi4 

20* 

fi 

150 

19S4 

1831 

690 

Gnuiite 

J.  Beanie 

'    Old  BHil£0, 

u.ooo 

3,^,908 

4* 

I  eft0»2S3t 

goolliwk  . 

700 

43 

m 

1 

S40 

1814    1 

IMP 

660 

Itou    . 

J.Bemiie 

-           - 

-        - 

900.000  j 

]ILu:kfriju«  . 

M9 

43 

m 

» 

lOO 

1-10 
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by  Mr,  Brand,  it  appears  Oiat  the  Bridge-honse  Committee  have 
now  at  their  command  about  230,000^.  They  have  boiTOwecl 
4'M»000^,,  and  rather  more  than  one-half  the  time  of  the  aim ui ties 
has  expired^  and  that  amount  might  l>6  conaiilered  a  very  fair 
contribution  for  the  City  of  Ix>ndon.  Does  not  think  that  there 
is  any  b<3dy  in  existence  at  present  that  could  he  trusted  with  the 
levying  of  a  rate;  thinks  it  would  be  proper  to  have  in  Loudon, 
as  they  have  in  Glasgow,  a  river  trust,  which,  he  believes,  is 
oompoded  partly  of  arentlemen  and  merchanta,  who  use  the  river; 
a  certain  portion  of  the  corporation  form  another  part  of  the 
tmjit,  and  other  pers«;ns  appomte<i  by  the  counties  form  anoth^'r 
part;  the  whole  being  twenty*four  persons  in  number;  they  form 
the  river  trust,  to  wliom  the  management  of  the  banks  of  the 
river,  and  the  bridges,  and  everything  of  that  kind  is  eutniatetl. 
Something  of  that  sort  might  tie  done  in  London;  the  Corporation 
of  the  City  of  London,  and  the  counties  of  Surrey,  Kent,  and 
Middlesex,  might  e^ich  delegate  a  certain  number  of  members  to 
fcirm  a  certain  trust,  a  bridge  commission,  for  the  express  purpoi»e 
of  conducting  these  matters,  and  be  vested  with  powei-s  to  levy  a 
rati*  upon  the  population  which  they  represented;  or,  if  we  have 
before  long  the  whole  metropolis  divided  into  oorfKn^tiona,  as 
baa  been  elsewhere  suggested,  the  thing  would  be  easier  done. 
As  i>art  of  his  scheme,  suggests  that  a  street  should  be  carried 
straight  t^.1  the  Elephant  and  Castle.  His  belief  is,  that  properly 
maaa^etl,  the  property  so  taken,  being  comparatively  valufJeas  at 
present,  wouht  increase  ao  largely  in  value,  tliat  tlie  ground-rent 
would,  t^»  a  large  extent,  nay  for  the  eomjwusation  given  for  the 
land.  A  wide  street  on  tlie  south  side  of  the  river,  from  West- 
minster to  London-bridge,  into  which  all  latf^ml  tralhc  wuiihl  fall^ 
if  made  wide  enough — 7(1  feet  at  least — could  not  fail  to  be  of 
immense  advantage.  Thinks  that  a  new  road  passing  idoug  the 
Surrey  side  is  an  exceedingly  good  plan  for  aocommoiiating  the 
iruific  tk\  the  railways;  but  it  would  be  still  better  if  the  South- 
western Bail  way  were  to  come  to  the  ptiint  of  the  new  bridge, 
opposite  St.  Paul's,  and  if  the  South-£jisteru should  have  a  branch 
to  the  same  point  for  tlie  fiocommodation  of  |jersans  seeking  that 
quarter  of  the  city,  and  still  mnre  for  the  economy  and  con- 
venience of  our  continKUtai  and  colonial  i.>08tage.  By  such  an 
airangement  tlie  mail- train  might  start  an  hour  eailiei'  every 
nighty  an<l  the  distanoe  between  London  and  Paiis  be  shortened 
by  an  hour. 

'  Wj^lker,  Jame»,  V.  P.  Inst.  C.  E.,  Consulting  Engineer  to  the 
Navigation  Committee, — The  existing  bridge  aocommotlation  of 
the  metropolis  is  less  tlian  is  requisite;  the  immediate  remedy 
h»  to  nwike  thoae  bridges  that  are  now  toll -pay  in  tj  briilges  free. 
nU  rt'asijn  for  saying  so  is^  that  the  collective  width  of  road  of 
aU  the  free  bridges  over  the  Thames  is  i;ib  feet;  and  if  a  reference 


be  had  to  the  capabilities  of  the  present  bridges,  and  also  to  th9 
alterations  that  are  about  to  taJte  place  in  them  the  coUectiTe 
width  of  thoroughiare  might  be  hacreaaed  150  j^er  cents  of  ita 
present  amount,  that  there  might  be  323  feet  A  favourable  oppotr* 
t  unity  is  now  offered  of  purchasing  the  toll -paying  bridges.  A 
i-ate  levied  within  n  i-adius  of  ten  or  twenty  miles  of  St.  Paul's 
would  Im*  the  best  method  of  raising  the  puichase-muney.  Con- 
aid  era  it  more  expedient  to  purchase  S<:)Uthwark' bridge  than  ta 
build  a  new  bridge  to  cnmj>ete  with  it.  The  fairest  nuuiner  of 
aaseftsing  the  sums  to  be  paid  for  the  different  bridges,  would  be 
to  throw  them  open  for  a  year»  to  ascertain  the  tramc.  A  bridge 
coming  near  or  through  NorLhuml>erland  Ht)use,  oj>ening  into 
Trafalgar-srjuare,  ia  much  to  be  rect>minended ;  there  is  a  greater 
distance  of  the  river  between  Waterloo  and  Wej^trainster  bridge 
than  anywliei^e  else  lower  down;  the  disUuice  bet  wee  o  them  DV 
water  is  three-quartern  of  a  mile,  and  one  mile  by  the  Stramt 
Thinks  the  Cannon-street  improvements  will  give  very  great 
fiicilities  to  the  ccuumunication  over  Si^tuthwark-bridge.  P^ 
sumes  that  to  consider  what  the  bridge  companies  make  now  ia 
a  imiTow  way  of  J«K»king  at  it  as  the  purchase  price;  iis  the  po- 
pulatiun  increases  so  df>es  the  value  of  the  property.  The  limited 
liavigatiun  of  the  Seine  renders  the  erection  of  bridges  eaaier 
than  over  the  Thames,  The  width  of  bridges  over  the  Clyde  at 
Glasgow,  i>ne  of  which  is  just  finished,  is  greater  than  that  cf  free 
bridges  over  the  Thames.  London -bridge  oodd  not  be  widened 
as  suggested!  i^ithout  destroying  its  architectural  beauty;  he  haa 
no  doubt  that  it  coidd  be  done  as  regards  sohdity.  The  throw- 
ing open  South  war  k'bridge  will  relieve  the  inconvenience  moi« 
tlian  that  of  Waterloo.  The  approaches  to  South wark-bridga 
might  be  made  better  at  a  comparatively  amall  expense.  T^ 
etfectually  improve  the  approach  would  be  to  make  an  axchwaT 
as  was  done  at  J jondon -bridge,  and  paas  the  traffic  under  it,  but 
that  would  be  a  very  expensive  aflair,  now  the  incliuation  on  th« 
Midilloaex  aide  is  too  steep.  The  apprtiach  on  the  Surrey  aide  ia 
much  l>etter,  buing  1  in  30fc.  On  the  5Lddlej*ex  side,  thmks  the 
incUnatiiin  ctiuld  not  be  improvetl  ivithout  a  considerable  outlay; 
it  is  now  only  1  in  20,  not  much  steeper  than  Westminster, 
which  is  li  n  22;a1en^h  in  the  approach  to  London  brid^^  is  1  in 
2ij;  Ludgate-hill  is  1  m  ^7,  VauxhalMiridge  only  1  in  :C>,  l>o« 
not  know  any  improvement  more  desirame  than  an  impnived 
cr^mmunication  l»etween  the  Suri^y  side  of  Waterhr^o-bridge  and 
Union-street,  B«>roiigh,  there  would  then  be  a  goi>d  eommtnucvir 
tion  all  the  way  from  Wcslminster-bridge  t^j  London-bridge. 

McClean,  John  EoBiNtiON,  C.E. — ^I'he  only  way  to  LmproT* 
the  bridge  acconimodatiou  ia  to  divert  the  traftic  as  "much  ha  poa» 
sible.  Widening  the  bridges  will  not  aione  aooomjiUsh  the 
object  of  facilitating  the  course  of  traffia    Proposes  lu  build  two 
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biidgija,  mstead  of  rebuilding  Westmixuter-bridge*  one  commeno- 
fng  at  Charing  Cross,  clo«e  to  the  Duke  of  Northumberland'a,  and 
termiimting  m  the  Weatminster^bridge-road  at  its  junction  with 
St.  George^  roftd.  The  second  to  be  pliccd  at  the  aonth  end  of 
the  Houses  of  Parliament,  near  tht;  end  of  Great  CoUege-«tpeet 
Tha  expense  would  be  1,,'5<K1,<KXV.  for  the  two,  including  the  ap- 
|»roachea.  Would  prefer  a  new  bridge  at  Charing-croefl  to  pur- 
chasing; Waterloo-bridge.  The  funds  for  erecting  the  briogea 
ooold  be  raiaed  by  a  rate  on  the  oountiea  of  Middlesex  and  Surrey. 
Jt  rate  of  two-pence  in  the  pound  would  provide  the  means  of 
boilding  the  two  bridges  and  throwing  open  the  money-paying 
OHM,     Mora  bridges  are  preferable  to  widening  existing  ones. 

Batisom,  SamusIi,  C.E.  and  Architect  —  Haa  particularly 
oonmdered  BlackfHars-bHdge.  Was  led  to  thinking  of  it  by 
hmving  made  a  design  for  Westminster- bridge.  Was  led  to  that 
ht  haying  made  previous  designs  for  bridges.  The  subject  was 
giren  by  the  Society  of  Arts  some  time  ago,  and  witness  sent  in 
m  design  to  them  which  he  afterwards  endeavoured  to  adapt  for 
Westminster-bridge,  and  submitted  it  to  the  committee i  but  the 
design  having  been  decided  upon  for  tliat,  he  has  endeavoured  to 
ftdapt  it  to  thi&  Betalning  tne  thre«  arches  on  either  side,  the 
expense  would  be  125,iX)0/.y  but  calculating  the  whole  britlge  it 
would  come  to  about  300,0CKV.  Fropoees  two  plans,  one  for 
widening  the  old  parts  of  the  bridge  and  the  renewal  of  the 
remainder,  the  other  a  new  part  altogether.  In  the  first  inoresiiee 
Iha  width  from  42  feet  to  70  feet,  at  an  expend  of  12^5,000/., 
retaining  tlwee  arches  on  either  side.  Is  informed  that  three  of 
^e  arches  on  either  side  are  defective,  and  in  consequence  has 
designed  an  entirely  new  bridge  of  iron  on  stone  piers,  on  a  plan 
which  would  make  the  width  100  feet,  Euid  ^ve  two  roadways 
of  35  feet  each* 

B        MUmCH  INDUSTRIAL  EXHIBITION  OP  1854* 

,   TfiS  building  appeared  appropriate  to  its  purpose,  and  wa^ 

generally  admired.    It  was  in  the  form  of  a  cross,  and  was  cou- 

itraoted  of  iron,  glass,  and  wood,  from  the  design  of  the  architect, 

^^   M.  de  Voit,  of  Munich,  by  the  con t meting  builder,  M.  Cramer- 

^H  Kless,  of  Nuremberg.    Tlie  site  chosen  was  the  northern  side  of 

^P  the  Botanical  Garden,    The  length  of  the  main  edifice  was  800 

'         Bavarian  feet,t  and  that  of  the  main  transept  280  feet     The 

greatest  height  was  S7  feet.  The  following  ia  a  correct  statement 

of  the  space  which  the  building  afforded:— 

Sqnwe  feet. 

^ Superficies  of  the  glfiss  hall  (raain  building) , . .    21 6,800 
Superficies  of  the  adjoining  engine-room..,,.- 23|210 
Superficies  of  the  adjoining  room  for  agricultural 
implements...........  *.,»*», **, 17,S04 
L  257,214 

K^                 Deduct  tot  offices  and  staircaises.. 23,2 10 
Space  for  the  Exhibition ...,    .    244,**U 
SqUATC  fl^ei. 
Of  which  the  floor  took 64,856 
the  tables 60,672 
the  passages, „,„„.,, .,.,.«. 119,586 
— 244,814 

The  walls  or  sides  took 48,927 

The  average  space  allotted  to  each  exhibitioner  (taking  the 
number  of  exhibitioners  at  6800)  woa  calculated  at  abjut  Id 
square  feet  of  flooring  and  tables,  and  7  square  feet  vei'tically, 
m^V^'ig  in  the  whole  somewhat  more  than  2*5  square  feet.  The 
general  etfect  up^in  the  observer  from  within  was  undoubtedly 
good;  but  the  pillars  being  of  wood,  not  iron,  was  a  circurn- 
which  rather  detracted  from  its  cener?d  elegance  nnd 
The  entire  of  the  cost  of  the  hniRing  is  stal^  to  have 
180,000  florins,  or  about  88j<XK>/.  sterling,! 

*  Trvm  ib«  report  of  Oaamd-QtMfi  Wsrd  to  tbo  Earl  of  CIlArendoo. 
,  t  IM  EarorUu  ft>«t  nn  equal  to  9&|  feet  English  roeMura. 

^H       1 1  flarlD  of  60  kreiuers  li  eqii&l  to  *boat  *U,  Btcrlliif . 

^1      Appointment*^  ^.— Mr,  John  Whichcord,   FjS. A^  F.  R  lust. 

"  B*  A,  has  been  elected  by  the  Juatices  of  Kent,  District  Surveyor 
of  JDeptfonL  The  following  gentlemen  were  also  candidates*: — 
Messri*  Williams  (second),  Heiiry  Jarvis,  Edwin  Nash,  George 
Bftm«t|  Legg,  and  Pring. 


THE  NEW  NORTH  BATTERY,   LIVERPOOL. 

The  new  battery  which  haj8  been  built  to  the  front  of  the  river 
north-west  of  the  Huaklason  Dock,  from  designs  by  Captain 
Westmacott,  is  ready  for  the  reception  of  the  guns  and  Ordnance 
stores.  It  has  been  constructal  by  Messrs.  Arthur  and  Ci^rge 
Holmje,  of  Liverpool;  the  principal  material  employed  being  Run- 
corn stona  It  is  a  square  buildings  occupying  about  3l)00  square 
yards,  and  having  been  erected  in  the  castellated  style  of  arclu- 
tecture,  it  presents  from  the  land  side  a  handsome  and  subst^in- 
tial  appearance*  The  battery  frtmting  the  river  is  completed,  and 
nsady  lor  the  reception  of  ten  32-pounders,  with  which  it  is  to  be 
moonted.  At  either  end,  and  also  fiicinj^  the  river,  is  placed  a 
tower  of  solid  masonry,  on  each  of  which  will  be  mounted  a 
68-pounder,  so  arrangai  as  to  sweep  the  river  in  every  direction* 
The  steps  by  which  access  is  obtained  to  the  gnns  are  of  Irish 
granite.  The  parade  is  a  fine  open  area,  almost  square,  emdosed 
by  the  various  accessory  buildii^  requisite  in  connexion  with  a 
defenaible  construction,  entrance  to  which  is  obtained  fipom  the 
east  sirle  by  means  of  a  drawbridge,  suspended  in  the  usual 
manaer  over  a  deep  ditch  or  artificial  fosse.  On  either  side  of  the 
arched  entrance  are  a  series  of  apartments,  to  be  used  as  quarters 
for  the  otficers  and  men,  a  school-room,  magazine,  &c*  The^^ 
buildings  are  protectetl  by  a  roof  of  great  strength,  covered  with 
SeysseFs  asphalte,  and  made  bomb-proof*  The  battery  is  capable 
of  defence  in  every  directionj  facilities  being  provided  for  mount- 
ing guns  on  all  sides.  It  18  capable  of  hoJdmg  a  garrison  of  600 
men,  and,  as  a  protection  against  privateers,  will  be  found  to 
answer  the  purpose  for  which  it  hiis  been  construct^.  Beyond 
that  it  would  be  but  of  little  use.  The  chimney-pieces,  shutters, 
racks  for  the  guns  and  cutlasses,  and,  indeed,  nearly  all  the  fit* 
tingSt  are  of  wrought  iron.  In  the  centre  of  the  paraae  there  will 
be  two  large  tanks-  and  a  lightning  conductor  will  be  placed  nenr 
the  magazine,  which  is  protect^  by  a  brick  aroii|  of  great 
strength,  made  bomb-proof. 


THE  DRAINAGE  OF  TOWNS. 

By  Robert  BawLmsoN,  Assoc.  Inst.  CE. 

[Paper  read  at  the  Inetitution  of  Cimt  ^ngineere.*] 

Ths  Drftiiiage  of  Towns  is  no  oomprehensiTe  a  eubject,  that  itn  full 
«nd  complete  tmatmetit,  within  the  limit  of  a  oommtmieation  to  be 
read  at  one  erening  meeting  would  be  a  uieli»M  attempt;  the  object  of 
the  preeent  paper  therefore  ia  restriotad  to  furnishing  topics  for  a  dia- 
ouftsion,  during  the  ooufk  of  which  it  may  be  aDticipated  that  the  tnentn 
and  demerits  of  the  different  systems  of  sewerage  will  be  folly  developed 
Mid  free! J  canvamed. 

Town  drurnage  may  be  ocmeidered  bistoricaUy,  politicaQyi  and  socially. 
The  hiatonc&l  portion  of  the  queation  need  not  be  enter&d  into  further 
thAD  to  say,  that  remains  of  what  appear  to  have  been  dndns  nre  found 
in  the  long  buried  cities  of  Syria,  and  the  sewers  of  andent  Ro"  ■  '^"•+ '  i >_► 
of  the  fame  of  '*The  Eternid  City;"  indeed,   the  OoaGa  ^ 

asserted  by  some  authors  to  hare  been  the  work  of  a  people  u 

RomiduB.     Livy,  however,  gives  the  reign  of  Tarquinios  Superbtis  its 
the  date  of  ita  formation. 

Politicsally,  the  question  of  the  best  system  of  town  sewemge  and 
bou«e  drainage  16  very  urgent,  and  at  no  period  has  it  ever  been  of  greater 
importance  thiui  at  the  pre»ent  tims.  It  may  be  clearly  shown  that  tlw 
progress,  if  not  the  permaneuoe,  of  civilisstion  is  dependant  up..n  j, 
fxirrect  appreciation  o(  its  meritsj  as  the  he&lthy  existence  of  town  p^ipii- 
lations  must  ever  bo  influetioed  by  their  sanitary  condition.  Misery, 
pauperisin,  Tiee,  and  crime  find  a  forcing' bed  in  the  un sewered  parts 
towns,  and  amidst  the  foul  air  of  imdraincd  houses. 

Tliis  may  not  be  self-evidout  on  a  cursory  consideration^  hut  facts  aih! 
figure*  which  will  not  admit  of  oontradictioD^  can  be  brought  in  aid  of 
the  assertion* 

The  tendency  of  modem  otTilisation  has  been  to  ooagregate  the  hnmsii 
race  in  masses,  and  in  Great  Britain  the  extension  of  towns  is  unpre- 
cedented. In  1841,  the  populatiou  in  one  hundred  and  seventeen 
districts,  comprising  the  chief  towns,  was  6^612,958  souls.  In  1851,  in 
the  same  districts,  the  number  was  7,795,882,  being  an  increase  of 
),  182,924  in  ten  years.  When  it  is  remembered  that  tha  greater  portiou 
of  the  ares  thus  pcipulated  is  comparatively  low  and  flat,  such  as  in  stiv- 
ports,  on  the  banks  of  inland  rivera,  or  in  valleys  intercepted  by  canals, 
it  is  not  suqirising  that  this  crowding  should  produce  disease,  as  is 
proved  by  the  almost  constant  |»esence  of  fever,  and  a  recurrence  of  tho 
more  deadly  cholera.  It  is  quite  true  that  disease,  in  some  terrible  form 
or  other,  has  erer  been  associated  with  man  wlien  thickly  congregated, 

•ExciiTpt  ^Miiintes  of  Prooi?ediQg»  of  the  LuUtaLtos  of  Civil  Eugisectv,'  VoL  XII. 
9«>9iiou  U52  £3.    Edit jd  ti|  CsAaLia  Masst,  F.K^S.j  M.  lust.  C.K,  Socretaij. 
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whether  In  «iii«e,  in  iownA,  or  in  mtoim — but  it  maj  tdao  be  ehown  that 
tuuch  of  the  diaaifle  has  been  of  that  oLuss  which^  by  due  precftution, 
might  luiTe  b«an  nrerted,  A  fiill  ducidation  of  ikua  portion  of  the 
sub>)«ct  belaagv  rather  to  the  aMdioal  deputment  th&n  to  thM  of 
eogineeriog;  it  may,  howev^r^  be  itAtad  tfant  the  nvnragefl  of  mortality, 
though  much  higher  in  town  than  in  country  dlstncta,  do  not  reveal  tha 
wot%i  feature  of  the  case,  aa  the  aiiDUal  number  of  deaths  in  the  moat 
tuihualthy  parta  of  a  town  are  frequeody  as  tea  to  or«j  compared  with 
the  better jtarii  of  the  same  town.  That  is,  if  ten  out  of  each  thoaaand 
die  annually  in  one  dutrict  of  a  town,  one  hundred  out  of  each  thousand 
periah  in  another  quarter  of  the  same  pUee;  eo  that  a  statement  of  any 
glT«fi  aycmge  of  deaths  per  thottaand  would  be  liable  to  mislead,  Hui 
arvatm^  number  of  deaths  in  Enfjrliiih  towna  rang«a  from  twenty  to  thirty 
{Mr  UwHiaand.  In  country  diatricta  the  avera^doea  not  exceed  aeteaimom 
or  eighteen  per  thouiand;  and  amongat  the  weU-regnhited  cbaaes  only 
about  ten  U>  fifteen  deaths  per  thouiand  oceur  annuaUy.  In  the  oonviot 
pjnaoQ^  on  the  lale  of  Portland^  tha  annual  aveiiage  of  deatha  ia  oofy 
ahoui  five  per  thouiajad*  There  arc,  however,  in  that  catabliehment 
neither  in^ta  nor  very  old  p&ople  to  swell  the  mortality. 

ITiia  portion  of  the  «ubject  may  be  cloeed  by  a  quotation  from  a 
Taluable  report^ on  cholera  m  England,  recently  isaued  by  the  registrar- 
I^QcnU,  in  which  he  says: — "A  larffe  portion  of  the  next  generation  of 
Sn^hshmen  wifl  be  born  in  town  diHtncta,  some  of  which  are  high  and 
healthy,  while  othera,  low,  insalubnoua^  anbject  to  inundadona,  and 
to  the  incuraiona  of  cholera,  prvaent  many  of  tha  ctromnatanoea  in  whioh 
a  degrudation  of  race  ia  inevitable.  In  the  denad  diatrifita  of  Laocaahirei 
where  the  health  of  parenta  ia  depressed,  and  the  ctrcumatancea  are 
oi\en  ao  prejudiaial  to  their  offspring,  that  of  the  ooTning  generution  fiye, 
inatead  of  two,  of  ovary  ton  bom  are  deatroyed  in  the  firat  five  years  «jf 
Uf«r  and  the  aurvivors,  with  a  few  ha}>py  exa:i|itton%  ai«  leH  with  ahait- 
t«redL  feeble,  febrile^  and  dlsorgtmised  fromea — degeneration  ia  ma 
inevitable  aa  the  degeneration  of  horsea,  ojcen,  and  sheep  in  circum- 
Btancea  enually  unfavourable. "  The  might  of  a  nation  conaiata  in  the 
health  ajid  strength  of  the  people;  therefore  the  aupremacy  ot  a  cotmtij 
ia,  in  a  degree,  dependent  upon  ita  general  sanitaiy  condition. 

It  ia,  how  aver,  to  the  aoctal  effect  of  town  drainage  that  the  attention 
of  eivil  engineers  will  be  moot  naturally  directed,  aa  under  that  head  the 
leading  principlea  of  actual  practice,  and  tboaa  modifioationB  whleh  have 
been  prnpoaed  for  adoption,  muat  be  brought  forward  and  diaouaaed. 
80  much  haa  been  recently  said  and  written  upon  town  drainage,  that  it 
wilt  be  quite  impoaeible  %o  athke  out  either  a  new  or  an  independent 
course,  nor  ia  it  advisable  to  do  ao,  aa  to  atudy  precedent j  to  loam 
from  eaperieiMf^  and  ^  oonect  from  practieOp  are  the  duef  dutiea  of  an 
engineer. 

The  miich-diBp«tad  qneation  of,  "In  what  good  town  drainage 
oou«ist«r  can  ooJy  be  anawered  by  tha  eaLhibition  of  actual  works  which 
do  fuUy  answer  their  intended  purpoae.  The  forma  and  dimenaiona  of 
•cwera,  the  materiala  of  which  they  may  be  oonatructedt  luid  the  deptha 
below  the  luriaoe  at  which  they  should  be  laid,  admit  of  aome  moderate 
difference  of  opinion*  but  oerUinly  not  to  the  etxtent  now  permitted  in 

rstioe.  In  one  position  a  brick  eewer  6  feet  high  by  3  foet  wide  wiU 
oonatructed  at  about  2^.  lOt.  per  lineal  yard,  whilat  in  a  aimilar 
aituation  there  will  be  laid  down  an  earthenwara  tuba  1  ft.  3  in,  diameter, 
at  an  expense  of  &f.  or  lOa,  per  lineal  yard.  There  muat  be  something 
poaitively  wrong  in  such  diaorepanoy  of  practice  aa  thia,  sjid  die  sooner 
the  truth  ia  diacovered  and  proclaimed  the  better  will  it  be  for  all  partiea. 
If  that  man  ia  a  benefactor  to  bia  race  who  makea  two  bUulea  of  wheat 
grow  where  one  ooly  graw  before,  he  ia  likewiae  so,  in  a  degree,  who 
eoiuitructa  two  lineal  yaraa  of  effective  sewer  for  the  price  that  haa  before 
been  expended  upon  one  yard;  if  the  cheaper  aewer  performa  ita  functiona 
more  or  even  aa  perfeetly^  then  ia  the  aehievament  so  much  the  more 
worthy;  but  if  it  doea  not  perfotm  so  waU,  then  the  innovation  beoomea 
an  injury. 

It  haa  been  aaaerted  that  no  street  aewer  ought  to  be  lees  than  will 
allow  a  man  or  a  boy  to  paas  along  it.     The  tegiaUture  haa  paaaed  an 
Act  to  prevent  boys  being  aent  up  chimneys,  and,  better  arrangements 
being  made  for  providing  water  for  fluahing,  it  may  aome  day  be  inclined 
to  pass  an  act  to  prevent  men  from  entering  sewera.     The  latter  will  be 
mi>rf*  humane  than  the  former,  aa  it  is  asserted  that  more  Uvee  haTC  been 
difatroyed  in  foul  sewera  tlian  ever  were  lost  in  crooked  ohimneya. 
In  to 9*^  drainage  there  are  three  primary  considerations: — 
i.  The  Line  for  the  outlet  fewer  or  eewen,  if  more  than  one  such  be 
neoeaaary* 

2.  The  dimflnaioni  of  these  outlet  sewers  and  their  form. 

3.  The  materiaja  of  which  aewera  may  beat  be  made. 

The  position  of  the  outlet  or  outlets  will  in  some  measure  be  govamed 
by  natural  conditions.  Tht^y  muat  be  in  such  a  relative  position  aa  aliall 
loaat  endai^er  health;  and  wherever  it  ia  practicable  only  one  outlet 
aliould  be  lorroed,  aa  the  refuse  will  then  be  concentrated,  either  for 
li«Ltijral  removal  or  for  agricultural  uae. 

'I'Uc  lilzc  of  ouU&t-scwQra  must  be  fixed  by  the  number  of  houses  to  be 
drained,  and  the  extent  of  the  area  upon  which  they  stand. 

The  site  to  be  drained  may  ooneist  of  fiat  alluvial  land,  impervious 
mud,  or  pervioua  gravel  ahingle;  or  the  town  may  stand  on  the  banks 
of  a  tidal  rirer,  the  surface  being  very  little  above  the  high-water  line* 
CkT  it  may  be  actually  below  the  Itvd  of  high- water  of  spring  tides. 


Tben  tbere  are  inissid  citias  aoid  towns,  through  a  part  of  whibb  floi^ 
riven  liable  to  eaoesalve  land- floods,  and  the  waters  may  be  impeded  I 
looks  for  the  purposes  of  lu^vigationf  and  by  weirs  for  mills. 

The  aite  to  be  drained  may  be  partial^  a  fiat  plain  and  partially  rtdiH|f 
land  inland,  showing  a  tolevubly  straight  front,  or  being  convex  tew«nB 
the  plain*  The  land  may  riae  on  both  aides,  as  in  a  creek  or  bay^  or 
may  consist  of  several  audi  creeka,  with  natural  watercouraea  paaftz^ 
through  each,  bringing  down  the  surface  waters  of  suburban  areas  mucK-i 
Urger  than  the  town  itself;  these  and  other  iimnmerable  combinatioia 
which  need  not  be  speotfied,  are  all  questtons,  for  the  treatment  of  wbid 
DO  fixed  roles  can  be  given;  each  individual  caae  will  demand  especiat 
Audy,  and  moat  have  local  knowledge  and  oara. 

That  the  quaetiaD  may,  however,  be  diacnased,  certain  rules  reh 
to  town  sewers  will  be  aaaumed,  which  may  or  may  not  be  eet*hlblied«  ^ 

1.  They  cannot  rec^ve  ih»  ejLoeaaive  fiood- water  even  of  the  1 
portion  of  the  site. 

2.  Tht;y  ought  not  to  be  combined  with  the  natural  waterooures^ 
which  drain  large  areas  of  aurbmbAn  land  pre\  ioua  to  entering  the 
urban  portion. 

9,  They  should  be  adapted  excludvely  for  removing  all  the  liquid  and 
soO  refuae  from  the  houaea  in  iudi  a  manner  aa  to  cause  the  leaal 
poBail)le  nuiaanoe  to  the  inhabitanta. 
^  Ik^iiere  the  site  of  a  town  is  a  plain,  only  Bttle  elevated  ahow  1h$ 
tidal  wiLterline,  the  delivery  of  the  ref(iae  from  the  aewera  rauat  eiHiar 
be  by  pumping  to  render  it  constant,  or  it  muat  be  intermittent,  aed 
therefore  leaving  the  refuse  for  a  time  stagnant  in  ita  channels  of  001^ 
veyance.  gewera  and  drains  are  frequently  required  in  aituaticiDa  1 
high  tides,  Und  fiooda,  or  both  comhlnad,  oover  to  a  oonaiderable  1 
the  auHaoe  beneath  wMoh  such  sewera  muat  be  laid;  or  if  the  afta 
embanked,  the  waters  rise  above  the  levtrl  of  the  land  and  the  out] 
These  droumatancea  frequently  a&rvG  aa  excuses  for  not  attempting  1 
formation  of  any  aewera  or  drains,  and  moat  oeftainly  it  ia  much  aa 
to  the  inhabitante  that  there  ahould  be  no  sewera,  than  that  there  ahou 
be  sewers  of  deposit.  That  towns  so  situated  may,  however,  be  perfectly 
and  even  ecouomicaUy  drained*  la  proved  by  the  condition  of  Holland, 
where  the  land  i^  almost  all  below  the  level  of  the  sea,  and  yet  it  ia  the 
moat  denaely- populated  country  in  Europe.  In  Er^gland,  gresct  pcflfoiis 
of  Lincolnshire,  Cambridgeahire,  and  other  oountiea,  with  Targe  areas  of 
agiicultnral  land  oaJy  worth  from  cue  hundred  to  two  hundred  pouAdi 
per  acre,  are  dnuned  either  by  intermittent  notion  or  to  a  great  extent 
by  pumping- machinea,  designed  by  and  ereoted  under  the  direotion  of 
membera  of  this  Inatitution. 

Hiat  which  ia  done  profitably  for  agricultural  land  may  aaauredfy  bs 
carried  out  for  town  aite%  where  the  intrinaic  value  of  the  land  and  of 
the  property  placed  upon  it  (excluHive  of  the  importance  of  preserving 
human  life'l  ia  in  many  inatancos  aa  one  hundred  to  one,  or  even  more, 

Inferentially,  it  may  therefore  be  atated  tliat  town  altea  may  be  prO' 
fitably  draineid  by  pumping,  independently  of  any  commercial  value 
attached  to  the  aewago  refuae. 

Where  a  town  aite  is  partially  a  plain  and  partially  rising  ground 
sloping  towards  the  Level  or  low  portion,  the  formation  of  interceiiting 
lines  of  aewer  to  receive  the  contenta  of  the  aewera  and  drains  tn  the 
higher  portion,  and  to  prevent  their  falling  into  the  lower  level,  will  aave 
much  pumping. 

The  aewers  formed  in  level  or  low  diatricta  should  be  of  minimum 
dimenaiona;  they  ahould  be  laid  aa  near  the  sur&ce  aa  ia  oonaiatent  with 
their  aafety,  and  ahould  be  oonatructed  of  a  material  capable  of  bearing 
external  pressure  without  crushing,  and  internal  preaaure  without  Iffaking 
or  bursting.  If  aewera  connected  with  a  pnmping  eatabliahment  ara 
much  larger  than  oorreaponda  with  the  lifting  power  employeii,  the 
current  throtigh  them  will  be  sluggish,  and  depoait  will  take  place.  It 
will  be  evident  that  auch  aewera  ahould  not  be  unneceaaarily  deep,  in 
order  that  the  artificial  lift  should  be  aa  little  as  possible;  and  they  ahould 
be  capable  of  reaiating  bydrauUo  pressure,  aa  ther  will  be  liable  t#  be 
filled  above  the  crovm,  either  through  an  extraordinary  rise  of  tide  or 
through  heavy  land  floods.  This  latter  eonrideistiim  inrolvee  the 
question  of  aluioea  and  valves,  whioh,  however,  meed  not  be  enteivd  opMi 
in  thia  paper. 

Another  reaaon  why  aewera  in  fiat  diatricta  liable  to  surface  i 
should  be  of  minimum  dlniirinaiona  ia,  that  maximum  volumea  of 
in  such  places  cannot  be  provided  for  in  aewera.     The  river  Edeii^  1 
Carlisle,  riaea  about  20  feet,  and  the  river  Quae,  at  York,  riiee  j ' 
18  feet  above  summer  level,  lajring  under  wat^  areas  of  many 
aquare.     Large  aewera  in  such  diatncts  would  give  no  relief  at 
times,  and  in  dry  weather  they  would  be  a  nuisance. 

Hie  aaaertion  that  "town  aevrera  should  not  receive  tuburbian  wi 
or  excessive  suburbcui  rain-fidl,**  requires  aome  explanation.  Hie 
drained  by  natural  streams  may  be  much  lar^r  than  the  urban  area^  1 
therefore  any  arched  cfaannd  or  aewer  to  convey  away  aafcdy  the  fl 
watera  of  such  a  diatrict  must  be  in  proportion  to  such  area;  the  coat  < 
course  being  in  proportion  to  the  sectional  dimenaioDs  of  the  tttanil  er 
aewer  formed.  Anot^wr  consideration  which  ought  alao  lo  haTC  gMII 
weight  is,  that  the  flow  of  flood  watera  ia  intermittent,  whtlat  the  flov 
of  sewer  waters  should  be  oouatant — that  ia,  tha  aewera  ahould  be  M 
much  as  possible  aetf-deanaing,  by  the  daily  action  of  the  fluids  irfatirg 
through  them.    This  cannot  Im  the  case  if  a  small  body  of  water  ii'fpnaS 
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oill  over  »  wide  bottom  or  invert  Thore  mvai  tn  nicfa  a  cmo  be  & 
depotti,  which  will  he  inorvMed  by  such  obttmctiooi  mm% 
ro»d-und«  grftrel,  &c.,  which  will  be  carried  from  the  op6D  wmtAroounef 
into  »tl  Mwen  or  taaneLi  rooedviiig  Uua  flood  w&ten  of  a  attbarfaui 
dutricit  becaiuo  the  chAooehi  leading  to  the  iewer  and  the  end  at  the 
flftwer  iteelf  must  be  open.  The  stugnation  of  lewiffe  raiiiM  in  nitih 
filifiee  will  also  be  greatest  dtuing;  the  driest  period  of  the  year^  when  the 
~     toration  will  be  most  injurious. 

iireral  r^tfona  may  be  giren  for  the  assertion  that  "  sewers,  other 

main  ootlete  under  particular  circumstaaoes,  should  not  be  calcu- 

Islad  to  oontain  the  flood- wat^  of  an  exoessiTe  raui-&ll^*  though  one 
only  ought  to  suffice — ^nam^etj,  that  the  waters  of  an  ezoessiYe  ratn-&U 
catmot  be  passed  through  any  ordinary  gully- giutes  into  the  sewers*  In 
Birmingham,  on  the  evening  of  Sunday,  the  6  th  July  1845,  there  fell 
1*045  ineh  of  rain  in  little  more  than  half  an  hour.  This  was  equivalent 
to  &'091  galbofl  upon  each  square  yard  of  surface,  or  4  4, 000  gallons  to 
each  statute  acre.  This  ia  no  doubt  such  a  flood  as  is  seldom  met  with, 
bat  equal  volumes  of  rain  have  fallen  in  the  metropolis  and  in  other 
places  in  England.  Tliose  who  have  any  given  area  to  drain  for  town 
purpoaee,  taking  these  figuree  as  multipliers  will  ascertain  about  the 
uMdmum  if  they  premise  that  sewer?  ought  to  be  of  sufficient  capacity 
to  ivoeive  the  storm  waters  and  to  retain  or  pass  them  off  below  the 
lavel  of  the  cellars.  In  many  cases  the  storm  waters  wiU  pass  over  the 
aiuHGsoe  alter  the  fbrmation  of  sewera  just  as  they  flowed  away  before  the 
oonstructioD  of  any  artificial  conduits. 

The  dimensionii  of  sewers  ought  in  some  measuro  to  fix  their  depth 
below  the  surface,  as  there  ought  to  be  a  fall  of  not  less  than  one  in 
mxtj  from  the  deepest  house  or  coIImt  drain  to  the  higheat  water-line  to 
which  a  sewer  can  safely  be  allowed  to  be  filled. 

In  arranging  a  system  of  town  dr^nage  an  engineer  must  consider 
the  following  queetions;— 

1.  How  1ms  the  flood  water  hitherto  passed  away»  seeing  that  there 

never  has  been  such  a  work  as  a  sewer  in  the  diatrictf 

2.  What  has  been  done  on  the  surfiue^  in  the  formation  of  quays^ 
roads,  or  streets^  or  in  any  other  way  to  impede  the  free  escape 
of  the  surface  water  1 

J.  What  are  the  effects  experieaced  during  land  floods  f 

4,  la  it  practicable  to  ooostruct  sewers  large  enough  to  pass  the  whole 
volume  of  a  maximum  rain-fsll  at  such  a  level  as  shieJl  not  inun- 

date the  oellan  with  back-water! 

5.  What  additional  length  of  outlet  will  be  involved  to  secure  the  fsJl 

required  for  large  and  deeply-  laid  sewem  I 

These  are  all  queetions  of  the  utmost  importance,  involving  economy 
and  eflimency,  but  there  are  other  minor  questions  which  an  engineer 
should  settle  before  finally  deciding  on  a  system  of  tiywn  drainage. 

There  are  sites  upon  which  houses  ought  never  to  have  been  built,  and 
oeQan  have  been  aug  where  the  natural  outlets  upon  the  surCsce  have 
been  eontimcted  or  deslroyed,  instead  of  being  preserved  and  improved, 
tn  such  cases  an  engineer  should  constitute  himself  nature^sjoumeyman^ 
and  by  carefully  observing  the  natural  features  of  the  locality,  and  using 
them  M  much  as  possible^  attain  his  end  more  readily  than  by  attempting 
any  forcible  control. 

There  ore  cases  in  which  it  is  the  province  of  an  engineer,  in  some 
degree  to  oppose  nature,  but  this  must  ever  be  a  costly  and  dangerous 
undertaking  and  nothing  short  of  actual  neoeesity  will  justify  tlie 
attempt.  ^Iie  greatest  men  in  the  profession  have  shown,  by  thetr 
works,  that  they  never  undertook  an  opposition  couive,  when  they  could 
aoQontplish  thuir  pur^iose  in  an  easier  manner. 

In  town  drainage,  nature  muift  first  be  consulted,  and  elective 
assistance  mav  then  be  given  to  her  operations  at  the  least  cost.  Where 
th«i«  has  never  been  a  sewer,  it  may  not  be  considered  neceasary  to 
uonalfmit  one  l»  feet  deep  by  3  feet  wide,  at  a  depth  of  some  15  feet,  or 
130  feet  below  ^e  surtaco  of  the  street,  to  the  great  danger  of  all  the 
adjoimng  property,  and,  in  many  instances,  to  the  certain  destruction 
of  tlie  natural  outlet. 

If  it  shall  be  decided,  the  town  sewers  are  not  to  convey  away  the 
drainage  waters  of  suburban  districts,  and  if  it  shall  further  be  granted, 
that  they  cannot  be  made  of  suffiment  capacity  to  contain  even  the  urban 
WlCmii,  during  maximum  rain-floods,  it  may  naturally  be  asked,  of  what 
dimensions  should  town  sewers  be  constructed?  and  this  may  be  psrtially 
i  fay  ODDStdering  the  principal  intention  in  oonstnioting  town 


If  it  be  for  house  and  yard  drainage,  then  to  these  they  should  be  adapted, 

Mid  there  will  be  reliable  data  from  which  to  calculate  their  dimensions. 

The  sewem  and  dnuns  will  be  of  minimum  size,  and  will,  consequently, 
t&ot  require  either  very  wide  or  very  deep  excavations  to  be  msde,  and 
the  cost  of  the  work  wiU  also  be  reduced  to  a  minimum. 

It  will  be  admitted,  that  many  krge  sewers  were  not  originally  con- 
■tructud  to  serve  the  purpose  to  which  recent  practioe  has  adapted  them 

tiatndy,  U*  receive  and  convey  away  the  contents  of  water- doseta  for 

an  entire  population.*  The  assertion  may  sound  strange  to  the  dweUeca 
in  this  metropolis,  where  tlie  practioe  of  water-closet  drainage  has 
prevailed  for  some  time:  but  few  even  of  the  metropolitan  sewers  were 
designed  solely  with  reference  to  house-drainage.     This  duty  has  btren 

*  TtwCtoara  Maxinu  wat  de8%ti«d  ajid  DJed  bj  the  Eomuu  for  oon? eying  awsf 
both  fluid  liid  •otjd  »ewa8«. 


sabseqneotly  imposed,  but  even  now  there  are  milei  of  sewerv  which  do 
not  receive  the  drainage  of  one-tenth  of  the  houses  in  the  district. 

In  Paris  the  contents  of  waters  ohMets  are  generally  excluded  from  the 
public  eewers,  and  it  is  only  recently  that  the  law  has  been  repealed  in 
liiverpool,  forbidding  the  turning  of  water-closet  refinae  into  the  sewers. 
ThB  architect  of  St.  George's  Hall  vras  obliged  to  arrange  for  the 
oooitmction  of  huge  cesspools  beneath  the  foundations,  to  reeeive 
the  contents  of  the  watei^cloteta  proposed  to  be  ereotad  in  that 
building. 

lliere  are,  in  many  towns  in  England,  great  lengths  of  aeweiv,  wl 
do  not  receive  the  adjoining  honae' drainage. 

In  disooseing  the  best  form  for  sewers  and  drains,  it  is  necessary 
consider  carefully  their  dimensions,  and  the  materials  of  which,  under 
all  local  ciroumstanoes,  they  can  most  advantageously  be  made.  The 
nature  of  the  subsoil  must  Bmt  be  well  ascertained,  before  either  the 
form  or  the  material  can  finally  be  decided  upon;  that  is^  the  engineer 
will  frequently  have  to  modify  both  the  form  and  the  material,  in  order 
to  overcome  some  natural  dijBBculties  which  could  not  be  foreseen,  but 
which  will  induce  more  or  less  alteration  ^m  tlie  first  desigSj  and  not 
unfrequeotly  occasion  even  partial  failure  in  the  works  of  the  ablest  and 
most  watchful  engineer. 

In  existing  sewers  and  drains  may  be  found  almost  every  sectional 
form,  of  which  such  constructions  are  capable;  they  are  V  shaped, 
square,  oval,  and  circular,  and  also  partake  of  every  intermediate  com- 
bination of  these  figures;  jf  bottoms  have  been  defended;  flat  floors,  or 
inverts,  have  been  advocated,  and  the  egg  shape  has  been  inBisted  on, 
even  down  to  drains  of  4  inches  In  diameter.  There  have  been  as  varied 
assertions^  relative  to  diameters;  but  that  question  need  not  be  discussed 
here,  as  actnal  works,  the  great  test  of  engineering,  can  alone  give  a 
practiaal  solution  to  this  question.  Beyond  alt  dispute,  there  are  many 
nules  of  Aewem  in  existence,  very  much  too  laig^,  and  there  may  be  aome 
too  sm&U. 

Rules  have  their  use,  and  that  man  who  worics  without  rale  will 
seldom  be  right;  hut  he  who  works  by  rule  alone  may  also  somatimet  be 
wrong. 

Rules  for  the  diameten  of  sewers  and  drains,  to  remove,  not  only  the 
ordinary  flow,  but  alao  the  storm -water  of  districts,  have  recently  been 
published,*  and,  as  thene  rules  are  within  the  reach  of  every  member  of 
this  Institution,  more  uetid  not  be  said  relative  to  them,  at  present. 

If  the  materials  of  which  sewers  may  be  constraoted,  are  to  be  sub* 
j acted  to  local  contingenoies  and  conveniences,  the  ■eotianal  forms  may 
be  more  definitively  settled. 

Sewerv,  having  a  transverse  sectional  width  of  more  than  ^  feet,  shouhl 
have  a  circular  invert,  in  order  that  the  minimum  flow  of  water  may  be 
oonioentrated. 

For  seweni,  lesa  than  2  feet  in  diameter,  the  strongest  form  is  the 
oirde,  whether  they  be  constructed  of  pipes,  tiles,  or  bricks.  There 
may  he  an  advantage  in  the  egg  shape,  when  sewers  exceed  ^  feet  in 
diameter,  but  practically  that  fbnn  poseesess  none  for  lesaerdimenstons,  and 
should  not  in  practice,  be  adopted  for  small  sewers  or  drains. 

The  best  material  for  the  oonstruetion  of  main  sewers,  is  a  queetion 
only  to  be  determined  by  practical  results.  Brick,  stone,  and  oast- iron, 
either  vmcd  singly  or  variouslv  combined,  have  each  their  partisans; 
recent  practioe  has  however  indicated  earthenware  pipes  as  (apparently) 
the  most  economical  and  effective,  for  all  sewers  and  drains,  under 
ordinary  circumstanoes,  and  within  the  capacity  of  the  material.  They 
have  been  made  from  3  inches  up  to  30  inches  in  diameter;  the  former 
are  too  smaU  for  any  drain,— the  latter  are  too  huge  for  the  material  of 
which  they  are  made. 

It  is  self-evident,  that  tlieory  alone  cannot  be  followed  in  determining 
the  seotional  area  of  house- drains;  if  it  were  they  might  be  recluoMi,  in 
some  cases,  to  the  size  of  a  quill,  as  more  water  wiU  pass  through  such 
an  aperture  in  the  course  of  twenty-four  hours,  than  is  used  in  a  cottage; 
but  drains  are  devoted  to  other  uses  than  the  mere  passage  of  fluids 
through  them,  and  their  sectional  dimensions  must  be  adapted  accord* 
ingly.  It  will  probably  be  eventually  shown,  that  4  inches  in  diameter 
is  the  minimum  sectional  area  to  be  given  to  house- dratns,  and  that  tb<fy 
should  not  be  laid  at  a  less  gradient  than  one  in  sixty. 

This  question  of  siae  may,  however,  now  be  left  to  be  setUsd  by 
practioe;  discussion  rarely  makes  converts;  but  facts  are  stubborn 
things,  when  they  can  be  arrived  at  without  any  colouring  of  prejudict . 

The  theory  of  pipe- sewers  has  been  reoently  much  agitated,  and  with* 
out  undue  advocacy  of  extreme  views  it  may  be  asserted  that  iiu 
discovery  of  modem  times  is  more  fraught  with  benefit,  if  properly 
applied,  than  the  use  of  pipe-sewers  for  town  and  house  drainage. 
Streets  have  been  effeo^vely  sewered,  and  houses  efl&cieatly  drained,  by 
earthenware  pipes,  where  neither  sewer  nor  drain  would  have  existea, 
if  costly  brick  constructions  had  alone  been  available. 

Barthenware  pipes  cannot,  however,  be  beneficially  used  as  sewers, 
be  vend  certain  limits,  which  can  only  be  settled  by  pnM^tice;  temerity 
will  lead  to  failure,  and  failure  will  correct  theory.  Tbe  engineer  who 
IS  anxious  after  truth  will  not  denounce  a  system,  because  some  m^n 
push  it  to  extremes,  and  hence  he  will  uue  the  mistakes  of  otben  as  his 
beacons. 
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Various  farms  and  modes  of  jointing  eMihflnwiire  pipe  aawerfl  hATe 
been  tried;  there  are  plAin  end^  or  "butt^jomt*,"  rabata-jotntA — faH- 
eocket  jointa — and  ball- socket  jointi.  There  are  alao  both  drcolar  and 
ogg-shaped  aectlQUi.  About  ii'iy  miles  iif  pipe  sewers  are  laid  in 
JaaiHdk<e«ter»  the  nuuoritj  of  wluoh  are  egg  shaped,  with  plaiti  or 
"butt"  jointa  finished  with  clay.  These  pipes  nmge  from  i  inche«  to  BO 
in  height  and  are  laid  with  the  narrow  side  down.  In  twenty- five  miles 
of  nuan  sewen  also  kid  with  plpee^  there  haa  not  been  a  single  case  of 
&jlure,  and  in  the  lateral  drains,  wherever  a  few  faOures  occurred  tfaor 
causes  were  easQy  dlscoveired;  indeed  at  Mandiester,  the  pipe  sewer 
system  may  be  said  to  have  proved  most  sueoesafal,  and  in  a  recent 
lepoflb  of  tlie  town  coondi)  it  is  stated^  *'The  economy  effected  by  the 
use  of  tubular  sewers  is  palpable,  and  the  result  will  bo,  »o  doubt,  a 
great  extension  of  the  practice  of  drabing  and  oonsequent  improvement 
of  the  public  health.** 

Hie  maximum  dimensions  of  pipe  sewers  must  be  governed,  in  some 
measure  by  contingent  oireumstanoes.  At  present  1 5  inches  or  18  inches 
diameter  is  the  extreme  site  to  be  recommendtid  for  socket- pipes,  and 
in  laying  these  great  care  must  be  taken ^  or  through  unequal  bearing, 
the  pipee  will  break  each  other  at  the  the  joints.*  Pipes  with  plain  ends 
loay  be  laid  of  aa  large  dimensions  aa  the  material  of  which  they  are 
isade  will  aQow;  care  being  taken  to  secure  fair  fitting  and  equal  joints. 
FuQ' socket  or  half- socket  pipes  of  12  inches  in  diameter  and  under,  may 
he  used  with  advantage;  where  they  are  restricted  to  these  dimensions, 
the  pipes  are  much  more  uniform  in  shape,  the  relative  strength  of  the 
matenai  is  much  greater,  and  there  is  little  danger  of  eucb  pipes 
fracturing  each  other.  Tlie  difficulty  in  moulding,  drying,  and  burning 
pipes  increases  probably  as  the  squareA  of  the  diaineten.      If  large 

Sipes  are  moulded  too  thin  the  finished  sewer  is  liable  to  be  crushed,  and 
'  they  are  moulded  of  extra  strength  the  wet  pipe  ooUapsee  by  iU  own 
wejght  in  drying. 

The  side-junetions  aa  moulded  by  the  best  makers  are  a  great 
improvement  upon  the  direct  entnuice  of  brick  sewer  branches,  at  right 
anglee  with  the  mains.  A  well-made  pipe  junction  inoreaaes  the  velocity 
of  the  current,  by  passing  the  sowo^  into  the  main  in  the  direction  of 
the  flow,  and  all  side  junctions  should  have  a  quick  descent  for  the  la«t 
3  or  6  feet  before  reaching  the  main* 

Good  and  cheap  sewers  may  be  matie  with  either  solid  or  hoUow 
radiated  bricks,  having'  their  beds  in  the  radius  line  of  the  curve.  Bricks 
of  this  description  cost  very  little  extra;  they  may  now  be  mouidetl  of 
such  dimensions  as  are  requirtid;  for  iustauoe,  sewers  of  2  feet  diatnetar 
may  be  made  with  bricks  44  inches  ou  tlie  bed;  those  of  2ft.  6  in. 
diameter,  with  6  inches  on  the  bed,  and  thoee  of  3  feet  diameter  with 
7  inches  on  the  bed,  and  soon  upwards;  the  limit  being  the  capability  of 
moulding  the  bricks  with  economy  and  of  the  workman  handling  them 
Wltb  fauility.  Hollow  bricks  may  be  used  advantageously  for  the 
iixtemal  ring  of  sowers  constructed  of  more  than  one  brick  in  Uiickneaa,* 
the  horizontal  perforations  forming  channels  for  the  land  drainage. 

Sewera  of  radiated  bricks  set  in  cement  are  cheaper  than  large  pipes; 
that  is,  a  brick  sewer  of  3  feet  in  diameter  is  dieapisr  than  one  of 
potteij  20  inches  in  diameter;  the  capacity  of  the  sewers  being  as  the 
squares  of  the  dlametem.  There  is  no  reason  why  brick  sewers  may  not 
be  made  as  smootli  and  as  imperviaus  to  wet,  as  pottery  pipes — either  by 
selecting  bricks  of  peculiar  quality  or  by  having  thf  aurtaeee  prepared 
with  asphalte.  It  is  dijificuit  to  arrange  }>ortect  side  junctions  in  brick 
•ewen^  as  every  inlet  should  curve  in  tiie  dirt^t^tion  of  Lhc  stowage  flow ;  but 
pottery  junctions  may  be  worked  into  the  brkk  sewen  or  in  some  cases 
otkst-iron  inlets  may  be  used.t 

in  a  system  of  sewem  and  drains,  miin- holes,  at  intervals  will  be  of 
great  Mrvioe.  These  may  be  simple  shatui  uf  brickwork  'ifi.  €in.  or 
I  feet  in  diameter,  carried  up  over  the  line  of  sewer;  if  placed  at  intervals 
of  one  or  two  hundred  yards  apart,  they  enable  the  engineer  to  examine 
the  action  of  the  sewers,  and  should  a  stoppage  take  place,  the  exact 
spot  Is  more  readily  indicated  and  disosvered.  They  are  especially 
useful  at  street  juiictions4^ 

Street  gullies  are  geneially  trapped,  and  there  is  a  receptacle  for  the 
heavy  detritus  of  the  roads.  Hete  again  local  oomtingencies  will  uffect 
tht!  application  of  rules.  Hmail  towns  with  paved  streets  where  tliere 
is  little  wear  and  a  goo^l  fall  for  the  sewer,  need  not  have  any  elaborate 
gully  arrangements:  the  surface  water  may  pass  at  once  into  the  sewer, 
OF  into  a  well,  or  rt^ceptacle  for  the  grit,  out  of  which  a  plain  bent  pipe 
pssses  to  the  sewer,  which  latter  will  be  all  the  gully  arrangement 
required.  GuUy- grates  should  be  tolersbly  tine,  that  is,  the  apertures 
should  not  exceed  }-inch,  and  if  there  Is  a  kerb- stone  the  grate  may  dish 


*  Id  leesDt  piactloe,  the  sntbor  hss  dJ«oontiuTifKl  the  use  uf  fnllsocktrt  pipes,  ahon 
9  inchss  ia dismstor,  sod  has  dllisr  sdopt^ti  haUaockets,  tar  Qsed  butt-jcxuit*  laid  on 
•artbeowan  ohalia.  Uaeqital  beumg  at  the  Joint*  hss  oiiidly  cstised  the  ih^ture  of 
the  pipes,  wUch  has  beeo  se  aMCk  oomplataed  ol,  sad  which  shciuld  he  specisUr 
fttsrded  sgahist. 

I  Sfaos  this  psper  was  wiittm  the  author  hss  ussd  itoae  Inlets.    The  b^d^  of  the 


rarksd  to  suit  the  radlas  of  ths  brkk  sever,  sjkI  the  inli^t  for  the  pipe  drain 
i*  ftwUMd  ami  o#  ths  solid  stone.  Ifsmta  Dooltoo  have  ahioe  oMde  a  pott^^o  lulet, 
ahk^  tnttfl  satMCseda  the  use  ofsUias. 

t  la  an  Ihe  iraik  dene  liuoe  this  paper  was  pivpared  ondread*  the  sewsis,  whtilbor  of 
hnek  or  of  pipsi^  ha?«  been  laid  ui  ■tnlght  hn«)^  from  point  to  point,  in  tt^ngths  as 
as  we  ntaetkabls.    At  ths  ehsago  of  diroctiou  or  of  gradienV  then  b  a  tnan- 
or  haad-MlS,  to  allov  td  staminstlon,  so  Uuttbu  UgbLi^  acTcrkstihraoKL  aseasr. 
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towards  it  and  be  continued  up  the  side;  so  that.  =V'""T.i  ^Ke  wardtom, 
become  choked,  the  water  will  pass  off  by  the  v  Larg^^j 

openings  into  pipe  sewc^rs  should  not  on  any  aooouTi'        ,         tted. 

Sewers  which  require  traoping  are  either  fatilty  in  ooostnio^D  or 
their  action  in  use  is  imperfect.     House- drains  may  be  trapD^  1^  A 
plain  bent  pipe;  meohanictd  traps  of  every  kind  ought  to  be  avoided,  tbsViJ 
are  a  delusion  and  a  snare;  hinged  traps  impede  the  flow  of  sewage  AraLfl 
do  not  prevent  the  escape  of  foul  gasa.  T 

lliere  should  be  full  and  free  vendlation  of  the  sewers  at  aO  IliS  1 
higfa^t  and  most  convenient  points  of  a  town,  and  where  auy  esi^ane  otj 
foul  gas  will  be  the  least  nuisance.  VentiUtiug  chimneys  may  be  oCj 
much  servioe  in  flat  districts  of  great  extent,  or  the  steam  jet  may  \m^ 
applied:  but  furnaces  should  be  tued  with  caution,  as  the  gases  of  a  fuul 
sdwer  are  liable  to  explosion. 

In  some  districts  cast-iron  pipes  may  be  need  for  sewers  with  i 
advantage,  as  for  example,  wher*^  there  is  partial  flooding  by  land-fl 
or  by  tides;  or,  in  heavy  groutid  in  quicksands,  and  to  cross  intervemtigj 
apaoea,  where  towns  stand  upon  alluvial  shingle  wiUiin  tidal  Influeckoes*^ 
Externally  they  may  be  hud  in  cUy, — internally  the  metal  will  bs^ 
protected  by  the  fatty  matter  of  the  sewage. 

The  question  of  town  sewerage  or  drainage,  has  of  necessity  been 

very  briefly  and  imperfectly  treated  in  this  paper.     Each  ' ^  '-  -f  tjia 

subject  might  be  ma-le  a  text,    which   would  require    i  ^y,  ^ 

with  many  diagrams  for  its  illustration;  but  as  the  an  _:  ,  icipal 
object  has  been  to  elicit  opinions  in  a  disousvon,  he  has  merely  ventured 
to  treat  generalities. 

Certain  rulis  may,  however,  be  given  for  town  drainage: — 

Hewers  should  be  below  the  level  of  cellars,  and  they  should  be  adapters 
to  the  especial  work  they  have  to  perform. 

Rivers,  brooks,  and  natural  streams  should  not  be  mode  a  part  of  a 
system  of  sewers,  and  the  sewers  themselves,  in  low  districts,  should  be 
capable  of  resisting  internal  presjiure. 

Wherever  it  is  practicable,  the  sewage  of  high  districts  ahotild  be 
intercepted,  so  as  to  preserve  a  tree  outlet  at  all  times  for  this  portion 
of  the  system. 

Small  sewers  and  ilrains  should  be  circular;  large  ones  should  be  oral^  ^ 
or  egg-shaped. 

The  longest  practicable  radivw  should  be  a^lopted  in  laying  out 
on  lines  of  huge  sewers,   and  thtire  should  be  an  extra  fall  in  the  curre, 
especially  at  a  junction  with  h  main  sewer.    All  sewers  and  drains  should  J 
be  impervious  to  water,  and  should  present  even  and  smooth  sujfiiosi;  1 
special  arrangements  being  ma^le  for  land  drainage. 

The  gradient,  or  fall  of  hurge  sewers,  in  steep  gruuud,  should  be  modi*  J 
fled;  that  is,  the  gradient  should  be  interrupted,  or  the  sewer  should  bsj 
made  of  sudi  material  as  will  resist  the  tendency  to  rapiil  >%  earing  away. 

Wherever  it  is  practicable^  the  outlet,  or  deb  very  of  sewera  ahuuld  be 
free,  and  in  every  case  there  should  be  fuU  and  free  ventihution. 

Cesspools  within  a  town,  and  either  beneath  or  attached  to  houses,  are 
subversive  of  sewerage  and  drainage;  indeed,  no  town  or  city  can  be 
cousidereti  as  drained,  in  which  cesspools  are  permitted  to  exist. 

Cesspools,  or  manure  tanks,  at  or  near  an  outlet,  are  neverthejesij 
admisaihle;  care  being  taken  that  such  outlet  or  delivery  of  the  sews 
refuse  is  not  blocked  or  impeded,  and  that  there  is  no  in-draught  or  t 
draught  through  the  sewers. 

The  true  purpose  of  town  sewers  is  the  instant  removiJ,  from  tlia 
vicinity  of  dwelling-houses  an<l  from  the  sites  of  villages,  towns,  and 
cities,  of  all  refuse  liable  to  decomposition,  and  which  is  capable  of  being 
conveyed  in  water.  The  more  fully  this  is  acc*-impli»hed,  the  more  per- 
fect will  be  the  system.  Efficiency,  tiurabiiity,  and  economy  should 
never  be  lost  sight  of,  an«l  thou^^'b  the  drainage  of  towns  may  not*  at 
first,  appear  to  be  an  attrtictive  occupation,  yet  if  the  works  are  well 
designed  and  executed,  it  will  neither  be  the  least  noble  nor  the  i 
useful  mirsuit  of  the  Civil  Engineer. 

Mr.  Rawhnstm  admitted  that  his  paper  might  be  considered  loose  i 
discursive,  but  he  had  written  it  chiefly  for  the  purpose  of  sMdCJ  _ 
opinions  on  a  question  of  great  social  importance,  and  ho  was  ready,  m.j 
at]a%vering  the  questions  put  to  him,  Uy  afford  any  widltional  inlbrmatioBdi 
in  his  power.  It  might  be  s.H,id  that  there  wore  some  poftitians  ondalj.J 
assumed;  it  so,  they  would  be  overthrown,  and  the  erroneous  oondti 
would  be  pointer!  out. 

Perhaps  the  best  method  of  opening  the  discussion  was  to  state  a  few 
facts  in  connection  with  the  draiiuige  of  a  town,  wherp,  from  local  cir- 
cumstances,  only  earthenware  pipes  had  been  used.     He  alluded  to  tho 
town  of  Hitchtn,  where  upwards  of  60^000  feet  of  pipe  sewers,  fnmi 
20 inches  down  to  4  inches  diameter,  and  2  ft.  6  in.  long  each,  ha^  I 
in  action  for  four  months  with  perfect  success;  the  average  depth  T 
the  surface  was  8  feet,  and  the  outlet  of  the  main  sewer,  which  was  50 
feet  in  length  and  only  20  inches  in  diameter,  was  kid  in  part  be 
the  bed  of  the  river,  at  an  inclination  of  one  in  eight  hundred, 
was  designed  for  the  sewerage  of  one  thousaiid  houses,  of  whioll  < 
two  hundred  were  at  present  connected,  and  for  eleven  hundred  acn 
urban  and  suburban  drainage.     He  admitted  that  some  of  the  pipes  1 

•  A  guJly  grate  ha«  boea  tnreuted  aud  awd  by  tho  nqtlior.  which  sffcctoally  % 
the  dnuiti,  and  vet  allowed  a  direct  coaununicatiuD  with  tho  aewr^r.     U  eaattoi  the  i 
or  sower  to  be  flubed  with  the  full  fiirtv  of  aaj  water  at  oucumaad,  ss  a  bsss^p&pe  t 
bs  psMOd  dbeot  iate  th«  dratu  laadiug  to  the  Miwer. 


» 


io  &  pumpLng-engine  hiMi  l)«eii  broken  from  being  laid  in  bod  ground, 
but  ader  beiti^  r^kid  m  wooden  tnju^rha  qo  further  &«ctiire«  ensued. 
He  wi«  aware  that  the  nysUim  of  pipe  aewersge  lij^d  been^  ftod  muMt  be, 
modified  in  pntctice  to  adapt  it  to  certain  Tociiliiie«;  that  in  a  rocky 
ODCTeQ  bed  improperly  lo«ded  pipes  would  break,  and  if  of  large  dimen- 
moDBf  they  were  very  liable  to  crplit  tongitudinidly  or  be  fractured  traiis- 
Teraely^  m  it  was  very  difficult  to  get  them  wxTurately  nuule  and  burned^ 
and  the  fal§e  bearing  at  the  sockets  cauaed  breakage*  If  in  the  caae  of 
Hitchin  the  rule  laid  down  in  Mr.  Hoe's  tables  bad  been  followed, 
the  outlet  must  have  been  5  feet  diameter,  instead  of  2U  inches 
diameter. 

No  attempt  has  been  made  to  divert  the  natuml  flow  of  the  euriaoe 
water,  the  street  gtillies  b«ing  connected  directly  wilh  the  pipe  aewera. 
In  this,  &a  in  the  arrangement  for  all  towns,  an  engineer  must  modify 
hia  practice  to  meet  local  oiroiuiiiitan€ea.  He  was  satisJied  with  the 
raieral  refrdtfl  at  Hitchin;  and  as  the  earthenware  pipes  supplied  by 
MeaarB.  DoultoQy  and  put  together  with  clay  joints  both  of  tlie  full  and 
half  socket  fonna^  bad  supported  an  intemal  prettsure  of  a  head  of  4  feet, 
Ihera  waa  not  much  reason  to  find  fault. 

Pipe  sewers  had  been  in  use  at  MAUuhester  for  seven  or  eight  years, 
and  Mr.  Francis  hail  expressed  his  satiefaction  with  the  reault;  the  only 
difiiculties  had  arisen  from  a  few  caaes  of  the  choking  of  some  of  the 
smaller- Kixed  pipes.  In  that  instance  where  a  great  extent  of  oval  pipe 
diminii  25  inches  by  18  inches  had  been  laid  with  success,  it  should  be 


flutpktned  that  they  were  24  to  3  inches  in  tbickn^s,  and  were  bud  with 
great  care  in  strong  ground.     Hie  maximum  size  at  which  even  tl 
thick  pipes  wore  preferable  to  brick  sewera  was  30  inches  by  24  inc 
The  smallest  size  made  for  small  streets  was  1 2  inches  by  9  inches, 
for  foul  water  ti  inches  by  4  inches.     The  Urgest  area  draining  into  a 
pipe  sewer  was  about  ^ty  acres. 

On  the  authority  of  Mr.  Harper,  and  quoting  from  a  communication 
relative  to  some  houses  In  Back  King-street,  Bu^,  he  stated  that  though 
thcj  liad  formerly  been  in  so  bad  a  state  as  to  be  untenantable,  in  conse- 
qutfiice  of  fever  ctmstaiitlv  raging  there,  they  had  been  rendered  perfectly 
Imbi table  by  btnng  drained  with  eartlienware  pipes,  aud  that  the  experi- 
ment  had  been  rjuite  successful  as  regarded  the  general  amelioration  of 
the  district. 

[We  next  month  intend  giving  an  abstract  of  the  discussion  which 
took  place  at  the  Institution  upou  the  suhgeot  of  the  above  Paper.  At 
preeent,  however,  we  append  some  remarks  made  by  Mr.  Kawllnson 
towards  the  conclusion  of  the  discussion,  upon  the  subject  of  man-holes 
and  tamp  holes] 

Man^holefl  aud  htmp-holes  at  short  inten^'als,  bo  said,  were  requisite 
on  lines  of  pipe  sewers,  and  each  intormedi.ne  length  should  Iw  quite 
straight,  in  onier  tliat  they  might  be  t^jtamined  and  eleaiif*^,  ir  and 
whenever  it  shouhl  l>ecome  needful.  At  each  manhole  there  should 
be  an  arrangement  for  flushing;  and.  in  tame  iiiBtances,  a  depth  of  seven 
inches  ^f  deposit  had  been  du^ed  out  of  a  pipe  of  1&  inches  diameter. 
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WATER    SUPPLY   Am>  SEWERAGE    OF   SWANSEA 

By  Robert  Rawlinson^  C,E. 

Firtt  Rtqfori  to  the  Swawm  Local  Board  of  Health, 

In  accordance  with  ft  reqTie«t  ctmtaineil  in  a  letter  from  your 
clerk,  Mr.  Edward  Strick,  dated  20th  April,  1854,  that  I  would 
meet  the  Boani  in  Swansea^  on  Thura<lay,  the  25th  April,  I  left 
London  for  that  piirpoee,  and  at  an  interview  with  the  committee^ 
it  waa  arranged  that  I  shotdd  examine  the  water  supply  ami 
newerai^,  for  the  purpose  of  reporting  thereon  at  the  earliest 
possible  period.  A  eopy  of  Mr.  Scott's  report  waa  placed  in  my 
Aaada,  and  I  carefully  examined  the  general  and  detailed  survey 
of  the  town. 

The  committee  are  aware  it  was  their  wish  that  I  would 
report^  first  upon  the  water  supply ^  and  especiaUy  as  to  the  best 
means  of  making  the  exbting  works  available  to  the  uttermost 
For  this  purpose,  I  made  an  inspection  of  the  reservoir  from 
which  water  h  now  drawn  to  supply  the  lower  part  of  the  town; 
aa,  also,  a  new  upper  reservoir  not  yet  oompleted. 

The  existing  works  do  not  supply  the  higher  parts  of  the 
district,  neither  can  they,  in  my  opimon,  ever  oe  made  available 
for  this  purpose;  they  may,  however,  admit  of  some  improvement 
The  area  of  land  above  the  old  and  new  reservoir  is  too  limitecl, 
and  the  springs  and  streams  too  snuill,  to  yield  a  full  supply  of 
water  for  a  lat^  and  rapidly  increasing  town.  The  water  is  also 
comparatively  nard;  anct,  as  stored  in  open  reservoirs,  must  be 
impure.  At  the  time  of  my  visit  there  were  numerous  tadpoles; 
at  all  times  there  will  be  conferva  and  animalculse. 

The  question  of  water  supply  has  been  tolerably  fuUy  discussed 
by  B£r.  Scott,  in  his  report  of  1852.  I  have  looke«i  over  that 
report,  but  consider  it  quite  unnecessary  to  repeat  published 
evidence^  to  prove  that  the  existing  works  are  not  such  as  will 
supply  the  inhabitants  of  Swansea  with  sood  water  in  abundance, 
or  even  in  moderate  quantity.  The  worfcft  are  now  the  property  of 
the  Local  Board,  and  the  only  course  to  adopt  is  to  make  the 
beat  possible  use  of  them, 

I  cannot  recommend  any  extension  of  the  Bryn  Mill  reservoir. 
It  should  however  be  kept  in  order, — ^well  cleansed,  and  the 

X*ng  supplying  it  opened  out,  to  [jrevent  waste  which  now  takes 
«.  Tiie  water  from  these  springs  may,  with  considerable 
advantage,  be  oonvejred  to  the  reservoir  through  earthenware 
pipes,  properly  laid,  jointed,  and  covered.  A  considerable  addi* 
tion  may  be  made  to  the  present  supply,  if  aO  the  water  at  command 
is  collected,  as  suggested. 

The  new  resenrour  may  bo  finished,  and  the  pipes  now  on  the 
ground  may  be  laid  to  convey  water  into  the  townj  but  before 
making  any  connnection  with  the  old  plant,  the  state  of  the  pipes 
and  taps  ought  to  be  ascertained,  Tliis  reservoir  may  ultimately 
be  used  for  new  works,  as  suggested  in  this  repitrt. 

I  cannot  recommend  engine  power  to  be  used  for  lifting  water 
from  the  lower  to  the  new  higher  reservoir,  as  there  should  be 
the  least  possible  expenditure  on  the  present  works^  for  I  am  of 
opinion  tliat  the  water  question,  in  Swansea,  requires  to  be  taken 
up  and  cousidere^l,  in  one  respect,  as  though  nothing  had  been 
done;  not,  however,  for  Uie  purpose  of  neglecting  the  existing 
supply,  but  to  prevent  fui-ther  mistakes,  and  an  imprudent  expeu- 
diture  of  money  on  works  which  are  not  as  comprehensive  and 
expansive  as  the  requirements  of  the  town  demana. 

Having  satisfied  myself  that  the  district  wherein  the  existing 
works  are  situated,  will  not  yield  the  quantity  of  water  at  present 
required  (and  which  will  unqueHtionably  be  requirtxl),  in  Swan- 
sea, even  should  pumping  be  resorted  to,  I  inquired  if  there  were 
aot  other  sources,  at  moderate  distances;  and  several  were 
named.  I  was  informed  tliat  an  Act  of  Parliament  had  been 
obtained  to  take  water  from  Owmgelly;  as  abo  that  the  river 
Llan  had  been  prop<:>s6d,  and  other  minor  streams  in  the  district 
Mr.  Strick  and  Mr.  Glaabrook  also  named  the  river  Clydaoh.  On 
the  £6th  and  27  th  of  April  I  went,  In  company  with  the  mayor, 
Mr,  Strick,  and  Mr.  Glasbrook,  and  examined  Cwnigelly,  the 
river  Llan,  several  smaller  streams  near  Swansea,  and  the  river 
Clydach,  Samples  of  the  waters  were  obtained,  and  were  sub- 
•equisntly  submitted  to  Dr.  liol^rt  Angus  Smith,  of  Manchester, 
fisr  analysis,  the  results  of  which  will  he  found  in  this  report  As 
it  will  be  necessary  to  obtain  full  infommtiou  on  the  subject 
before  any  new  works  can  be  commenced,  and  as  to  obtain  such 
information  will  be  a  work  requiring  much  time,  the  exfiense 
may  (at  this  stage)  be  avoided.  It  will  be  sufficient  for  tlie 
purpose  of  this  report  if  I  confine  my  remarks  more  to  genendities 
thaji  detail 


The  present  works  I  consider  cannot  be  relied  upon  for  the 
<upply  of  water  to  Swansea.  The  reservoir  is  at  an  elevation  too 
low,  and  the  volume  of  water  too  smalL  Engine  power  would 
raise  the  water  to  a  sufficient  elevation,  but  I  do  not  consider 
there  is  arm  or  water  at  command,  to  warrant  such  an  outlay;  or, 
indeed,  any  ooetly  permanent  extension. 

The  several  spring  and  streams  from  Gwm^Uy  to  Swansea  I 
also  consider  too  limited,  and  otherwise  objectionable.  The 
Cwmgelly  site,  in  my  opinion,  must  be  abandoned.  During  my 
visitj  not  more  than  ten  thousand  gallons  of  water  per  day  was 
flowing  down  the  valley.  It  would  be  moat  expensive,  and  I 
also  consider,  in  some  degree  dangerous,  to  make  storage 
reservoirs  so  near  to  the  town.  The  water  in  such  reservoirs 
would  at  all  times  be  vapid,  and  more  or  less  tainted,  especially 
during  very  dnr  weather. 

The  river  Lmn  would  yield  a  sufficient  volume  of  water  even 
in  dry  weather,  hut  the  whole  supply  from  this  source  would  have 
to  be  pumped  and  fureed  tlirough  several  miles  of  maiu.  This 
river  flows  through  ornamental  grounds  and  fish-pmds  of  J,  D, 
Llewelyn,  Esq,,  and  I  am  informed  there  is  a  mill  or  mills  below 
the  point  from  which  the  supply  would  be  taken.  Compensation, 
in  some  form,  would  have  to  be  given  for  this  water,  besides  the 
anntial  cost  of  pumping,  which,  frrim  the  length  of  main  and 
height  of  lift  required,  would  be  most  expensive. 

The  river  Clydach  is,  in  my  opinion,  the  source  to  which  the 
inhabitants  of  Swansea  should  direct  their  attention  for  a  futujns 
supply  of  water  to  the  town.  The  drainage  area  is  large,  the 
water  abundant  and  singularly  pure,  the  valley  is  but  thinly 
populated,  and  almost  free  from  minerals;  there  are  nimierous 
springs  also  very  pure,  which  may  be  collected  at  any  required 
elevation,  and  there  is  high  land  all  the  way  to  Swansea,  along 
which  conduit  pipes  of  earthenware  may  be  laid  up  to  a  eovef«3 
service  reservoir.  The  town  of  Swansea  is  extending  in  the 
direction  of  the  Clytlach,  and  there  is  a  numerous  population, 
requiring  water,  up  to  the  junction  of  the  rivers.  Any  works, 
properly  devised  and  carrietl  out,  may  be  made  productive  through 
the  greater  pc»rtion  of  their  length.  There  is  mill  power  on  tie 
Clydach,  arrangements  for  which  will  require  due  consideration. 
The  following  are  the  results  of  Dr,  lEobert  Angus  Smith's 
analyses  of  the  waters  of  the  district.  The  samples  of  water  were 
taken  on  the  26th,  27th,  and  28th  of  ApHl,  1864,  after  ten  or 
twelve  weeks*  dry  weather.  Mr,  W.  Roberts,  and  Mr.  Strick 
(who  owns  and  works  the  coal  on  the  \^ley  of  the  Clydach), 
stated  they  did  not  remember  ever  having  seen  the  water  so 
low. — 


River  Clydseh       .... 
Spring  in  the  vsllfly  of  the  Glydaoh 

do.  do. 


Sprin 


2'0  degrees  of  hardnets. 
I'd     do.  do. 

3*0      do.  do. 


7^8 
or  an  av««ge  of  20  degrees  of  hardnssi. 

River  liaa      ....  4*4  d^rrees  of  hardnoH. 

GUnbfwie  Brook  .         ,         .  .     21      do.  do* 

Birc^bgrove  Brodc      .  .  2*1      do,  do. 

Gelly  Brook  .  ,  ,  *     2*6      do,  do. 

Hie  river  Llan,  helng  the  hjurdcai  WKter,  ooDtained  most  aulphste  of 
lime.  The  total  quantity  was  found  to  b«  7  1  gnuns  pur  gallon.  All 
these  watoni  are  excellent — ^(the  samples  were  remarkably  clear).  They 
are  til  soft»  and  coDtaia  diiefly  sulphate  of  lime,  &  miButo  iiuantity  of 
magnesia,  and  a  little  conimoQ  salt.  The  water  marked  GlsziWaci«  was 
lesit  pals^le. 

The  following  tahle  gives  the  quantitative  analysis  of  the  Clydaoh 
wateti: — 

OiakBi  la  s  flslkM. 

Sulphate  of  lime 1-6045 

Oarboaate  of  sMgnesia     .         ,         ,         .         ^  154*2 

Sulphate  of  potash 061 :» 

Hulphate  of  soda        ...                              .  '31l;l 

Chloride  of  sodium       .         .         ,  .        '7^ 

BUica *12 

S  *0019 
Organic  matter    . I  *4 

4  4013 

This  water  was  tried  with  lead,  and  was  fotmd  not  to  act  poroeptihly 
upon  it;  but  a  mnch  harder  sample  in  the  Bame  time  eave  a  distiiiot 
amount  of  lead  to  the  water,  I  thought  it  right  to  look  for  metidft  in 
tht»  Clydach  waters,  but  the  tests  did  aot  give  a  trace. 

(Signed)     B.  Ajtgqs  Smmm. 
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On  eomparlDg  thaae  ftnaljaes  with  thooe  m&de  by  Professor 
Brande,  und  given  by  Mr,  Scott  in  hk  report,  it  will  be  seen 
thAt  the  Clydach   water  is  the  purest  in  the  district 

GifnenU  Remarket, — Estimating  the  population  of  Bwansea  at 
thirty  thouiiandj  to  provide  twenty  gallons  pier  head  will  requii'e 
six  !iiiiidre<l  thousand  gallons  of  water  i>er  day.  Any  increase  in 
the  popuiatioOi  if  provided  for  on  this  scale^  will  require,  of 

.  coursSt  a  proportionate  addition  in  the  daily  quantity   to  be 

» »upplied. 

In  establishing  works  of  water  8\3pply,  it  is  of  primary  import- 
ance to  obtain  the  best  source.  The  wnter  should  be  the  purest 
to  be  found  in  the  district.  The  area  from  which  it  is  to  be 
drawn  should  be  large,  and  free  from  works  tlie  tendency  of 
which  would  be  to  taint  the  supply.  If  there  are  springs,  they 
should  l>e  collected  at  the  respective  sources,  and  be  couducted  by 
means  of  earthenware  pipes  into  covered  fountain  res^ei'Vub's* 
That  source  is  the  best  which  not  only  ea/ibles  an  enjjiueer  to 
secure  such  cimditioiia,  but  which  will  enuble  him  t^i  i^npply  the 
quantity  required,  or  likely  to  be  requirerl,  at  such  an  elevi^tiou  as 
will  give  high  pressure  without  pumping,  and  volume  without 
flood- water  storing.  Any  moderate  cost  of  aviditional  distance  in 
length  of  aqueduct  main  may  safely  be  incurred  to  secure  works 
which  will  yield  such  a  supply. 

The  Clydach  district  is  the  only  place  within  reach  of  Swansea 
where  the  advantages  enumerated  can  be  secured.  The  minimum 
volume  of  water  in  the  river  is  sevei^l  millions  of  giilloni  per 
day.  The  district,  as  is  proved  by  the  analysis  of  the  water,  is 
fr&?  from  mineral  impurities;  the  land,  from  its  slopcj  mountain 
character,  and  isolation,  is  not  likely  tt^  be  more  highly  cultivated 
or  more  deusely  inhabited^  aud  thei^e  is  an  elevation  sutMcient  to 
give  any  required  level  above  the  town»  i;vit?i  high  land  the  whole 
distonoe,  round  which  a  oomparutively  cheap  earthen w:ire  pipe 
conduit  may  be  laid  to  service  reservoire  above  the  town.  Another 
advantage,  and  the  greatest,  consists  in  the  district  abounding 
with  springs  of  singiilar  purity,  most  of  which  are  at  elevations  to 
render  tbeir  waters  available.  Fully  one-half  the  water  reqiiired 
by  the  town  may  be»  as  it  were,  create<l;  that  is  by  collecting 
the  springs,  and  by  preventing  evaporation  aud  waste,  water  will 
be  obtained  which  at  present  is  lost  on  the  mountain  side,  never 
reaching  the  river  or  toe  mills. 

It  is  evidently  one  of  the  plainest  maxims  of  prudence  to  select 
such  a  source,  and  such  water  for  the  supply  of  a  town,  in  respecst 
of  quantity  and  quality,  that  no  removal  or  alteration  is  likely  to 
be  subsequently  required.  Wheu  a  wrong  choice  is  made,  every 
after  expense,  in  extending  such  works,  is  but  an  aggravation  of 
the  firet  error. 

The  advantages  of  a  supply  of  soft  water  ore  numerous;  for 
instance,  in  the  saving  of  soap,  in  the  saving  of  tea,  iu  the  saving 
of  clothes,  in  preventing  fm-ring  or  «leix>8it  in  steam  boilers,  &c» 
One  degree  of  hardness  repi'eaents  2 J  ounce^«i  of  soap  to  be  wiijsted 
with  each  one  hundre<l  gullons  of  water  usetl  for  washing.  Thus, 
one  hundred  thousand  gallons  of  water,  of  one  degree  of  hardness, 
will  require  the  use  of  about  132  lb.  of  soap,  which  at  6<^.  j>er  lb. 
represents  21.  6*..  The  Clydach  water  has  an  average  hanhi^^ss 
of  2*6.  If,  therefore,  any  har»ler  water  be  use<l,  and  fifty  thou- 
sand gallon.^  of  water  are  consumed  daily  for  wa^^hmg  pur}K>ses, 
the  cost  to  the  town  will  be  U.  Kit.  per  day  for  every  degree  of 
Hardness  alx>ve  2*6,  or  an  armual  cost  of  602?.  5*.  Five  degrees 
in  excess  of  26,  will  therefore  cost  3011/.  6*.  per  annum  more 
than  Clyrlach  w*ater,  for  soap  alone. 

Pr^opfwed  WorkM  of  Water  Supply, — Sketch  of  works  necessary 
to  rentier  the  waters  of  the  Clydach  available:  ^ — The  springs 
should  he  collected  at  the  respective  sources,  and  be  conducted 
through  efirthenwai'e  pipes  into  a  fountain  reservoir,  which  must 
be  coveretl.  The  line  of  aqueduct  main  will  contour  the  land  as 
far  as  possible.  Valleys  or  wiiter-couraes  may  be  cross^  by 
light  aqueducts,  continuing  any  given  gradient;  or  cast-irtm 
syphon  pipes  may  be  a^iopted.  Smrdl  covei-etl  service  reservoirs 
may  be  constnicte<l  at  the  most  convenient  points  where  a  supply 
is  required,  fur  pupulations  situate  on  the  line  of  the  main;  and 
one  or  more  service  reservoirs  will  be  required  for  the  town,  at 
mwAi  elevation  as  will  commanrl  every  house  within  the  boroiij[r}i. 
From  those  service  re-nei-voirs  the  mains,  aid) -mains,  aud  branches 
will  prt>oeed  into  the  ti>wn,  and  conduct  tho  water  intt>  each 
Mti^eet  tiod  every  house,  pi^tsservlng  it  pure  and  cool,  as  collected 
from  the  springs. 

FropoJied  Work*  of  Sewerage, — During  my  short  stjiy  at  Swansea, 
I  oooid  not  enter  into  deUUs  nooaasary  for  a  full  re^jort  on  the 


seweraf  e  of  the  town.  I  ejtamined  the  present  outlet^  &t  9I90  tli« 
general  features  of  the  place;  and,  with  the  exception  of  tbjfti 
portion  within  tidal  infiuence,  I  can  say  there  will  not  be  any 
work  to  execute  either  peculiar,  difficult,  or  costly,  Briek  outlH 
sewers  will  be  required  in  the  low  and  level  parte  of  tli©  town; 
but  in  the  hi>^her  parts,  and  along  streets  of  steeper  gradient^ 
earthenware  pipes  may  be  atlopted  with  advantage  and  economy- 
Summary. 

Having  examined  the  existing  waterworks,  and  having 
further  considered  the  question  of  water  supply,  for  the  present 
and  futui-e  I'equirements,  I  itrrive  at  the  following  conclusions: — 

Tliat  the  existing  works  cannot  be  relied  on  for  a  fiill  supply  of 
water  to  Swansea. 

That  the  water  is  comparatively  hard,  and  is  at  present 
im[iure. 

That  the  most  economical  expedients  should  be  immediately 
reaorte^l  U\  in  onler  to  make  the  present  works  ax-aihible  to  the 
fa!  I  cat  extent* 

That  a  full  supply  of  pure  and  soft  water  will  bo  of  the  greatest  ] 
benefit  to  the  innabitants  of  Swansea,  and  the  adjoining  district^ 
for  domestic  and  other  piurposes. 

That  the  water  of  the  river  Llan  must  be  nnmped,  and  tJie 
waters  of  Glanbrane,  Birchgrove,  and  Gelly  brooiui  must  bs 
store<l,  if  use<l;  all  of  which  1  consider  objectionable. 

That  the  river  Clydach,  and  the  springs  having  their  source  in 
the  valley  of  the  Clydach,  yield  pure  waters  in  great  abundance, 
sufficient  not  only  for  the  present  wants  of  the  iuhabitants  oC  ] 
Swansea,   but   sufficient  for   any    future  requirements  of    the. 
borough  and  surrcmndiug  district 

That  accunite  infi>rmation  is  required  relative  to  the  enstiiig 
works,  the  state  of  the  mains,  house  seo^ice  pipes,  fitting  &c. 

That  the  present  reservoir  should  be  presented  dean,  the 
springs  opened  out,  and  the  water  prevented  from  wasting,  eitlier 
by  alison>tion  or  evajn^ration.  I 

That  the  new  reservoir  be  completed,  the  pipes  on  the  ground  I 
laiiJ,  and  that  the  wat-cr  available  be  put  to  its  tullest  use.  | 

That  accurate  sections  of  the  streets,  &c.,  are  required,  to  enshLa  | 
an  engineer  to  devise  and  lay  down  a  proper  and  comprehensive  I 
system  of  sewers  aud  drains.  I 

That  surveys,  sections,  and  gaugings,  are  required  to  enable  an  ] 
enguieer  to  report  fidly  on  the  proposed  source  of  water  supplj, ' 
ana  to  prepare  estinmtes, 

I  beg  therefore  to  recommend  that  the  Board  authorise  the 
employment  of  a  surveyor  to  put  the  present  wurks  to  their  fuT" 
use,  to  complete  the  new  reservoir,  &c^,  aud  to  make  such  sumey 
and  sections,  aud  obtain  such  genenil  information,  as  will  enablftl 
me  to   renort  fully,  and  to  furnish  the   B4mrd   with   detailed] 
estimates  for  the  necessary  works  of  sewerage  and  water  supply. 

Appendix. 
The  following  I  submit  as  approximate  estimates  for  works  of  j 

water  supply  and  sewerage:— 

Water  Supply. — The  distance  from  the  Clydach  to  Swansea  i 
about  seven  miles;  that  is,  an  aqueiluct  main  winding  round  or  I 
coutouring  the  high  lainl  will  be  arx  Hit  seven  miles  in  length, 
earthen wfire  pipe  may  be  laivi  eoni|ilete,  capable  of  conveying  4 
and  a  half  million  gidJona  of  water  in  24  houi-s,  at  a  cost  not  J 
exceeding  U)«.  per  lineal  yard.  This  would  make  the  cost  of  »i 
a  main  atxmt  QOOOL  The  necessary  works  on  the  Clyda4>h 
collecting  springs,  &(*.,  need  not  cost  more  than  4O00f.,  making  i 
the  whole,  for  cwllecting  the  water  and  conveying  it  to  Swanse%1 
10,000/. 

Service  reservoirs,  service  mains,  sub-mmns,  and  brano 
within  the  town,  will  not  cost  more  than  15#.  per  head,  making^l 
for  a  population  of  30»000,  h  Hum  of  22,500/,   Add  for  land,  com-l 
pensittiun,  engiJteering,  incidental  ex]>enses,  and  other  contingen- 
cies, 10,000/.,  aud  the  estimate  will  be  as  under: — 

Works  on  the  Clydach £4,000    0    0 

A(|ueduct  main  to  Swansea 6,000    0    0 

Plant   within  the  town,  ser^oe   reser* 

voirs,  pipes,  &a 22,^00    0    0 

Com[>eiisation,    land,  engineering,    and 
incidental  expenses  and  contingencies      10,000    0    0 

Total £42,400    0    0 

I  find  Mr.  Scott  estimates  the  cost  of  waterworks,  (for  an  ia* 
creasfitl  populatif»n  of  55,000)  as  under: — 

Works  on  the  Western  district ............  £91,000    0    0 

Works  on  the  Cwmgelly  district  55»tK)0    Q    0 


The  wopka,  as  projected  for  the  Clydacb  diatrict,  mil  seiro  far 
ft  population  of  lOO^CKK),  and  may,  at  any  time,  be  increased  to 
wtrve  a  popiilation  of  half  a  miUioD,  without  the  loss  of  one  pound 
of  the  money  expended  on  the  projected  worka. 

Sewerage. — ^Tbe  sewerage  of  Swansea  I  have  said  will  not  be 
difficult.  There  are  pecuLiaritieis  to  be  considered, — in  outlet,  in 
contour,  and  in  sub-soil.  These  will,  in  a  degree,  alter  any 
gmenl  estimate,  bat  not  to  an  extent  of  10  per  cent  I  have 
Mtim&ted  in  detail^  works  of  sewerage,  complete,  for  a  similar 
population  (30,000),  and  I  consider  that  a  sum  of  25,000/.  will 
moat  completely  sewer  and  drain  the  borough  of  Swansea. 
Springs  Gauged  in  the  Cl^dach  FaUe^f —  OalloM  in  24  hwsn. 

Wliite  well,  Clydach    „.. about    4o,0<T0 

Cefn  Pare  spring  ,.* ..♦,.,.... about    40,000 

Ffynon  Las  spring .about    35,000 

Two  small  springs    ...,. about    40,000 

A  third  small  spring about    10,000 

or  a  total  of  170,000 
Tliese,  as  Mr.  Strick  and  Mr.  Glaabrook  can  verify,  form  only 
a  small  portion  of  the  whole,  and  yet  it  will  be  perceived  there  is 
nearly  one-third  of  the  600,000  gallons  required  for  present 
purposes. 
Jmu  5thf  1854.  BoBKRT  Bawlutson^  CE. 


$0oond  Heport  to  the  Swanam  Local  Board  of  HealtK 

On  the  5th  June  last^  1  reported  briefly  on  the  water  supply 
and  sewerage  of  Swansea.  Since  that  period,  oue  of  my  aissist^jts 
has  thoroughly  investigated  the  exiatmg  **  plant,''  and  1  now  beg 
to  su(^.Ht  such  alterations,  and  addition^d  works,  h»  appe^irs  best 
caJcuiateil  to  make  the  existing  water  supply  available  to  the 
uttermost, 

Waterworkf* — Suggejited  Ejetewti&n  and  Improvement, — The 
waterworks  at  pnasent  consist  of  an  open  reservoir  at  Bryn  Mlll| 
from  which  a  cast-iron  main  leads  to  the  town  of  S'WJinsea,  and 
there  are  branch  pipes  through  certain  streets  in  the  lower  part 
of  the  town.  All  the  springs  fluwiug  into  the  reservoir  pass 
throuj^h  open  channels,  and  consequently  the  water  is  liable  to 
contimiuation»  from  distiirbiince  by  cattle,  and  f>tliei-wise;  as  also 
during  heavy  rain.  It  is  prnf>osed  to  lay  earthenware  conduits 
from  the  spriugn  down  to  the  reservoir,  so  as  to  pi*eserve  the 
water  comparatively  pure  at  ail  times.  Sume  of  tlie  springs  now 
flowing  ditwn  to  the  Bryn  Mill  reservoir  may  be  taken  to  tlje 
Cwmilonkiu  i-eservoir,  giving  all  the  additional  pressure  obtained 
from  the  latter  site. 

The  service  pi|)es  within  the  town  have  been  examined.  They 
are  sound,  but  de|)osit  and  rust  have  diminished  the  water  way, 
bv  pfU'tifdly  choking  them.  A  portion  of  this  deposit  mjiy  be 
cleared  out,  and  the  pressure  from  the  Owmdonkin  resen'oir  will 
render  the  pipes  more  serviociibie,  by  quickeiiiug  the  flow.  The 
street  mains  wUl,  I  believe,  bear  the  additional  pressure,  House 
service  cocks,  of  the  c^juimon  low-pressure  constniction,  must  be 
replaced  by  high-pj-a^sure  screw-down  taps.  This  neeil  not  cost 
more  than  from  two  to  five  shillings  per  house,  including  material 
and  labour. 

Cwmdonkin  Re^tervoir. — It  is  projjosed  to  make  this  reservoir 
water- tights  At  yireaent,  with  37,(KX)  gallons  uf  water  per  day 
flowing  in,  not  leas  than  19,000  or  20,000  gallons  are  lost  by 
leakage,  with  an  average  depth  of  four  feet  The  depth,  when 
full,  will  be  about  18  ft.  fi  iu. 

It  IB  also  pro|)oseti  to  c<induct  the  waters  from  Fynone  and 
Carn  Glas  springs  into  Cwmdonkin  reseri'oir;  thereby  arlding  to 
the  volume  of  water  which  may  be  d'divered  at  high -press  uj'e, 

A  portion  of  the  12-mch  pipe«  will  be  laid  frt^m  the  re8er%'oir, 
and  all  the  7-ineh  pipes  at  present  in  store  (with  such  oddition/d 
length  of  new  pipe  as  tuny  he  required),  will  be  laid  along  the  new 
roadi  to  Mansel-street  and  Cradock-street.  This  midn  will  also 
supply  Brunswiek-fltreet  and  Brunswick-place. 

1  he  new  mains  will  be  ci.nnected  with  a  portion  of  the  old 
mains,  giving  additionid  pressure,  and  consequently  making  them 
more  efhcient^ 

All  existing  street  valves  on  the  water  mains  require  casings 
to  protect  them. 

New  Are  cocks  or  bydranta  are  required.  These,  with  the 
water  from  Cwmdonkin  reservoir,  will  do  the  work  of  many  fire 
engines.  Stroets  may  also  be  watei^i,  and  chamiels  deanseil,  by 
^  of  the  hose  and  jet, 


The  water  in  Cwmdonkin  reeervoir  will  be  S06  feet  above 
datum,  or  medium  tide  level.  This  will  ^ve  about  100  lb.  pres- 
sure on  the  inch  at  Uie  docks  And  wharvea,  K  hydraulic  cranefi 
and  mis  are  used,  they  may  be  wurked  by  this  pressure. 

The  works,  as  pr«.>p<ised,  will  bring  in  an  immediate  rental  fiir 
more  than  equivalent  to  the  outlay. 

The  whole  of  the  works  projK>sed  below  the  Cwmdonkin  re- 
servoir, new  mains,  rep-'drs  to  old  mains,  valves,  and  hydnuitB, 
will  be  serviceable  should  the  Clyd/ich  scheme  be  accomplished* 

The  entire  expenditure  now  propoaed  for  these  woricB  will  be 
as  under: — 
Cwmdonkin  reservoir  to  be  made  water-tight,  say...  £2S0    0    0 

Covering  in  Cwmdonkin  stream .,.*. 00    0    0 

Divemun  of  Camglas  stream 275    0    0 

Divei-sion  of  Fynone  stream,  &c „ 160    0    0 

Providing  and  hiying  new  mains  to  town.*..... ,».     750    0    0 

Putting  CAsings  on  old  valves ,.,...       35    0    0 

New  hydrants  or  fire  coeka.,.. .* .....*..«».     lOO    0    0 

Fixing\litto  ditto  *„.*.. ..•       60    0    0 

Stan d-pipes  and  hose «,...«.«.„,•.       50    0    0 

Altering  old  mains,  cleansing  ditto. <«••.•••*     150    0    0 

New  mains  in  side  stroet».». 2000    0    U 

Contingencies - 90    0    0 

Total... ..£40{K)    0     0 

This  expenditure  will  furul.sh  to  the  town  about  double  the 
present  volume  of  water  supplied  by  the  works  as  they  now  exist; 
liud  will  tinaui'e  the  water  being  free  from  surface  contamination, 
bttth  to  the  Cwmdonkin  and  Bryn  Mill  reservoirs. 

Tlie  present  minimuni  volume  of  water  supplied  by  the  old 
works  IB  ISOjOLK)  gallons  per  day.  The  Cwmoonkin  reservoir, 
completed  as  proposed,  will  supply  an  additional  120,000  gallons 
in  the  driest  season. 

Sewerage.  —  The  whole  question  of  Sewerage  cannot  be  laid 
before  you  at  present,  as  the  requisite  plans  are  not  completed. 
Attention  has  however  >»een  directed  to  the  east  side  of  the  river, 
as  also  to  the  Town  Ditch  and  Mysydd  Fields  district.  The 
works  propDsed  to  l)e  executed  in  thej^  districts,  will  form  |>art 
of  any  general  scheme.  They  may  at  onoe  be  cjuried  out,  giving 
immediate  relief  in  places  where  fever  prevails,  and  the  new 
outlet  sewer  will  Ite  brought  more  fully  into  use.  The  particulars 
of  the  works  proposed  to  be  undertaken   immediately,  are  as 

under  : —  

East  side  of  river; — 

1330  Lineid  yards  of  main  sewer. 
16  Manholes  and  covers. 
28  Street  gullies. 
i  Tidal  castriron  outlet,  with  flap,  &c,  complete 

Estimated  cost,  £600 
Town  Ditch  and  Mysydd  Fielik  ilistrict: — 
28b0  Lineal  yanis  fjf  main  sewera. 
30  Manholes  and  covers. 
50  Street  gullies. 

Estimated  cost,  ;£2000 
Summary: 

Waterworks 4000    0    0 

Sewerage  of  Mysydd  Fields  district  ......  2000    0    0 

Sewerage  east  aide  of  river 600    0    0 

Total £6600    0    0 

It  is  proposed  to  expend  4000^  in  improving  tJie  w.ater-works; 
this,  at  5  per  cent.,  represents  200/.  per  annum:  for  depredation, 
and  t<j  proiide  a  sinking  fund  to  repay  the  principal  in  thirty 
ycai-s,  say  100/.  additional  The  .annual  charge  will  thus  be  300i., 
and  the  probable  income  may  be  stated  aa — 

loOO  Houses,  at  1U#.  each  per  annum 760    0    0 

Tnuie  purj>OBes „* 150    0    0 

j£^M)0    0    0 
Deduct  Annual  charge  for  interest  and  depreciation  3O0    0    0 

Oeargain £600    0    0 

In  mldition  to  which  the  principal,  or  proposed  outlay  of  4000^., 
will  be  jmid  otf  in  tliirty  veal's. 

Tlie  Boanl  will  W  enabled  to  judge  as  to  the  benefit  to  be  de- 
rived from  the  pro|Mxsed  expendltui-e  on  the  waterworks.  It  will 
be  bringing  into  tise  much  property  now  absolutely  waste;  and 
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the  additioMJ  houses  tupplied  will  be  benefitted  far  mop©  th&u 
the  rental  proposed  to  be  charge<L  The  exiating  worka  are  in  a 
very  neglected  and  ruinous  condition*  As  stated,  all  the  water 
collected  in  liable  to  surface  and  other  contamination.  The  sluice 
Vftlves  within  the  town  are  abaolutely  withomt  any  caainga,  and 
the  brass  apindles,  in  some  places,  project  through  the  roadway 
several  inches,  exposing  the  valves  to  ruinous  concussions  from 
cart  wheels  and  endangering  the  feet  of  horses.  There  are  no 
fire  ocNsks  on  the  mains  which  can  be  used;  neither  are  there  any 
washout  valves.  The  cost  of  these  improvements  and  additions 
is  included  iu  the  estimate  given. 


Wegtmirut^j  Xov.  4,  1864. 


Robert  Ra^wlikbok,  C.£. 


NEW  MANUFACTURE  OF  SHOT, 

Pkofer^or  Wilson,  in  his  special  Report  on  the  New  York 
Industrial  Exhibition^  describes  the  foUowinj^  new  process  for  the 
manufoeture  of  shot: — ^The  building,  of  the  height  of  an  orfiinary 
houiie,  was  arranged  so  that  a  cylinder  or  large  shaft  in  iron  or 
wood  should  connect  the  opjier  «tt7ry  where  the  m  el  ting-furnace 
and  dn)ppinnf-p'in  were  fixed,  with  the  lower  story  in  which  the 
water  recei vi n g-t ub  was  pi aoed .  This  cylin de r  or  pipe  constituted 
the  air-shaft,  and  comnumicai^d  at  the  bcittom  with  a  blower 
driven  by  steam  p.iwer.  When  in  ope  rati  on,  the  metal  was 
melted  at  the  top  in  the  usual  wa>%  and  droppiujj  down  this 
nhaft  eucounteretl  a  powerful  blast  of  cold  air  being  driven  up  it, 
the  divided  metal  or  shot  finally  falling  into  the  water-reoeiver 
at  the  base.  The  advantages  of  this  over  the  oniinary  metliod  of 
making  shot,  show  themselves  in  two  or  three  points.  In  the 
firat  place,  the  expense  of  building  a  high  tower  is  avoided;  the 
effect  obtained  by  letting  the  molten  lead  fall  through  a  long 
column  of  air  in  a  quiescent  statei,  is  equally  secured  by  its  descent 
through  a  shorter  colunm  driven  rapiuly  in  an  opf)osing  direction. 
The  saving  in  power  i-equired  to  lift  the  lead  to  the  lesser  height 
wUl  go  far  towanla  furimhing  the  power  required  to  drive  the 
blast.  In  the  practical  part,  he  was  informejj  a  very  deci^led 
advantage  wns  shown  over  the  ordinary  method.  In  dropping 
lead  from  a  high  tower,  it  is  neoessai'y  to  keep  the  lead  at  as  low 
a  temperature  as  possible,  consistent  wHth  its  fluidity  or  capability 
of  being  poured,  in  onler  to  counteract  the  tendency  which  tlie 
ahot  (the  divided  metal)  has  to  burst  while  falling  at  a  high 
velocity,  owing  to  the  unetpia!  resistance  of  the  air,  and  thus 
become  useless  except  as  metal. 

In  the  old  method  a  nonHtderahle  proportion  of  waste  shot  is 
thus  incurred,  and  iu  dropping  large  sizes,  a  greater  or  less  pro- 
portion of  smaller  sizes  are  always  nwde,  and,  indeed,  a  certain 
quantity  falls  of  so  small  a  size  as  to  be  fit  only  to  be  melted  up 
again.  By  this  new  metho<l,  the  metid  is  dropped  at  a  higher 
temperature,  iy  fluidity  enables  it  to  drop  more  rjipidly,  and  the 
Calling  shot  are  cooleti  so  rapidly  and  so  equally  by  the  bbvit, 
that  no  loss  is  sustained  by  borsting,  and  each  dropping  made 
vanes  but  in  a  small  pi^oportion  from  the  s\z&a  worked  for. 

The  process  was  invent4><l  in  IS4.S,  by  David  Smith,  of  the  firm 
of  T  O.  licroy  and  Co.,  of  New  York,  who  commenced  the  manu- 
facture of  shot  in  1H4?I,  and  have  carried  it  on  successfully  up  to 
the  present  time,  haviu^^  made  and  m\d  upwanls  of  50f.)0  tons  in 
that  period,  The  process  is  patented  in  the  United  States,  and 
aIm)  in  this  country. 


IMPROVED  STEAM  TRAVELLING-CBANR* 
(Wkfi  an  Engraving,  Phtte  XLI.) 

TwK  economy  of  manual  labour  in  working  travelling^cranes  U 
m  subject  of  gre;it  importance  to  the  builder  and  coutract*^r  for 
heavy  works,  and  much  attention  has  been  given  to  the  subject 
for  several  years.  St-eam  power  ban  y)een  employed  for  some 
time  for  the  lifting  and  removal  of  heavy  wt^inrliUj  and  the 
amount  of  saving  in  wages  effectefl  bv  a  steam  travelling-crane, 
ei?mpared  with  the  oniinary  hand-labour  machine,  h&a  been 
Buthciently  proved  during  the  last  four  yeai*a. 

The  crane  which  \^  the  snbject  of  this  p,'ip<^r,  the  construction 
of  Messrs.  Dunn,  Hatt^rsley,  and  Co.,  of  Manchester,  clost'ly 
resembles  the  general   appearance  of  the   ordinary  travelliug- 

*  Vwsr  rsftd  belore  the  In^tittqtkm  of  M«clualcal  JSogiaecn,  T*inntngfnMn,  by  Wtir 


cnme  used  by  maAona  and  contractors,  as  shown  in  the  Engrmir- 
ing,  Plate  XLI.  The  longitudinal  way,  transverse  carriMe, 
and  crab,  are  arranged  in  the  usual  manner.  The  steam-engine 
and  boiler  with  its  driving-gear  is  supported  upon  a  platform  at 
one  exti^mity  of  the  transverse  carriage,  being  fixed  theivto 
and  travelling  with  it^  in  a  longitudiniil  direction,  whenever  eo 
required. 

The  advantages  sought  by  this  crane  are,  that  the  staam 
power  travels  with  the  traversing  carria^,  and  does  not  reijnm 
any  longitudinal  shafts  or  bennngs,  which  is  the  case  when  a 
fixed  engine  is  employed;  the  lubrication  and  friction  of  the 
longitudinal  shafting  being  also  saved.  It  was  found  from  the 
gr^t  length  of  the  longituilinal  travel  in  the  remarkably  exten- 
sive works  for  the  viaducts  and  bridges  of  the  Grand  Trunk 
Bailway  of  Canada,  that  the  introduction  of  such  modes  of  drivin|^ 
was  too  expensive.  The  saving  of  these  shafts  and  bearings  in 
the  first  cost  wzls  not  the  only  consideration,  the  wear  and  tear, 
and  lubrication  being  a  further  soiu^ce  of  expense,  and  the  rep^ufs 
very  inconvenient. 

The  steam  tmvel ling-crane  was  designed  for  the  oomtanctian 
of  the  above  works,  for  the  contractors,  Messrs.  Peto,  Brassej,  and 
Betta,  It  was  intended  to  work  to  a  distance  of  thpeeKinarteiw 
of  a  mile,  by  extending  the  framing  and  traversing  rails.  The 
first  crane  was  completed,  but  not  yet  at  work;  it  was  intended 
for  setting  the  stones  of  the  piers  in  the  Great  St  lAwrenoe 
Bridge,  and  several  more  were  being  constructed.  The  cost  of 
the  whole  was  650^.,  including  the  engine  and  boiler,  but  exclusive 
of  the  timber-work  for  the  frame  of  the  traveller  and  platfoim 
and  the  shed  over  the  engine,  wdiicli  wiis  not  sent  out,  and  would 
be  supplied  in  Canada;  and  it  is  thought  would  not  exceed  ft 
total  cost  of  650^.  including  them.  The  crane  was  intended  for 
lifting  10  tons,  and  moving  it  into  any  position;  it  would  take 
more,  but  was  constructed  to  take  that  load  in  regular  work« 
The  engine  and  boiler  weighed  2j  tons;  a  pair  of  cylinders,  with 
cranks  at  right  angles,  was  employed  to  give  uniform  motion 
without  a  fly-wheel,  and  the  boiler  was  tubular,  2  ft.  4  in- 
diameter  and  8  feet  long,  with  2-inch  oonper  tubes;  the  fire-box 
casing  was  lined  with  fire  bricks,  and  nad  to  be  adapted  for 
burning  green  wood,  the  fii'e-bricks  retaining  the  heat  for  the 
fre^h  charge. 

A  |mir  of  small  direct-acting  horizontal  high-pressure  steatz^ 
engines  A,  A,  are  secureiJ  to  the  two  main  timbers  B,  B,  of  the 
traversiug-carriiige.  The  boiler  C,  is  eonstmeted  for  burning 
wood;  the  tubes  are  made  of  solid  cop|Mjr,  without  seam  or  join^ 
BO  that  the  acid  from  the  wood  cannot  corrode  them. 

The  engine  and  boiler  with  the  driving-gear  are  protected  from 
the  weather  by  a  cjibin  D,  D,  constructed  of  light  framework, 
and  covered  with  a  corrugated  iron  roof  The  power  of  the 
engine  is  transmitted  by  a  spur-pinion  E,  upon  the  middle  of  the 
crank-shaft,  through  a  spur-wheel  placed  on  the  horiaontal  main 
driving-shaft  F,  which  communicates  the  motion  for  hoisting, 
lowering,  travei-sing,  and  mu\'ing  the  crane  longitudiually. 
Each  motion  can  be  used  independently  of  either  of  the  others,  or 
simultaneously,  when  refjuired.  The  communication  of  the 
pjjwer  to  the  vtirioua  motions  is  effected  by  the  three  sets  of  mitre- 
wheels  upon  the  main-shaft,  which  are  engaged  or  disengaged  at 
pleasure  by  means  of  three  hamlles  G,  H^  I,  that  move  the 
sliding  clutch-boxes  as  required  by  the  attendant.  Three  mitre^ 
wheels  are  fnmishe<l  to  each  motion,  so  that  whilst  the  engine 
revolves  Cftntiuually  in  one  direction,  the  reversing  of  any  motjozi 
can  be  effected  by  the  intermediate  wheels,  as  in  the  ordinary 
manner. 

The  motion  for  moving  the  carriage  longitudinally  is  oonrejed 
through  the  wheels  at  ]^  at  the  extremity  of  the  driving-shaft 
furthest  frtun  the  boiler.  The  mi i Idle  one  of  the  three  handle* 
H,  engages  or  rlisengages  the  motion  K,  for  hoisting  and  lower- 
ing; and  the  handle  G,  next  to  the  boiler  belongs  to  the  modoQ 
L,  for  traversing  the  crab  with  its  weight  The  arrangement  for 
mo\dng  the  cmne  longitudinally  by  means  of  spur-gearing  driving 
the  travelliag- wheels  T,  T,  is  similar  ti?  the  phi  adopted  to  % 
hand  travel Img-crane.  The  travelling-wheels  run  upon  railA 
Mj  M,  which  are  fixed  at  54  feet  gang*?,  centre  to  centre. 

The  hoisting  and  loivering  motion  is  transmitted  to  the  chain- 
ban*el  K,  of  the  crab,  by  means  of  an  endless  chain  N,  which  \m 
placed  in  the  longitudinal  direction  of  the  trarersing^carriag^* 
and  is  driveo  by  a  pulley  fixed  upon  the  crmnter-shaft  O,  i^imUQl 
to  the  main  shaft;  the  motion  is  commuiiieuted  by  a  pair  of 
mitre-wheels  through  the  short  inteimediate  shsdi  at  right"^ 
angles.     This  endless  chain  is  connected  to  a  puir  of  mitTV- 
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wheek  fixed  at  the  lower  end  of  the  crab-caiTiage,  wliich  give 
motion  to  a  worm-wheel,  the  latter  heing  keyed  upon  tlie  chain- 
barrel. 

The  transverse  motion  of  the  crab  is  obtnined  b^  another 
chain  P,  placed  in  a  [>arallel  position  on  the  opposite  side  of  the 
main  timbers  of  the  traveraer-carriage;  this  chain  is  attachetl 
to  the  four-wheeled  crab,  aud  jiasses  over  a  pulley  on  the  axis  of 
the  worm-wheel  L,  which  is  driven  by  the  bevil-gear. 

An  additional  handle  R,  is  provided  for  the  purjxiseof  throwing 
out  of  gear  the  chain  N,  of  tne  hoisting  motion,  ny  means  of  the 
dutch-box  U,  at  the  time  of  the  transverse  motion  of  the  crab; 
and  the  chain  N,  then  runs  with  the  crab;  the  pulley  at  U, 
turning  loose  on  the  shaft. 

A  simple  apparatus  for  adjusting  the  requisite  tension  of  these 
chains  is  provided  at  the  furthest  extremity  of  the  two  main 
timbers  of  the  traversing-carriage,  at  the  opposite  end  to  the 
migine,  consisting  of  a  tightening-pulley  S  ^,  sliding  in  grooves, 
and  drawn  back  by  a  screw. 

This  crane  is  constructed  to  lift  at  the  rate  of  6  feet  per  minute. 
The  longitudinal  motion  works  at  the  rate  of  20  feet  per  minute, 
and  the  transverse  motion  at  the  rate  of  20  feet  per  minute.  The 
engines  are  S-horse  power  collectively.  A  wrought- iron  water- 
taak  13  placed  untler  the  engine,  the  t^p-plate  of  which  ftirmed 
the  bed-plate  for  fixing  the  cylindere. 

The  motionH  tj&n  be  workwl  altogether  or  separately,  as  desire^l; 
and  the  clutch-box  levers  are  so  arranged  that  the  man  in  attend- 
ance can  work  all  the  motions  from  one  place. 


WATER  SUPPLY   OF  BIKMINGHAM, 
Report  of  Thomas  Clark,  C.E.,  to  the  Public  Warkt^  Committee, 

Having  on  the  5th  of  August  last  been  favoured  with  a  copv 
of  a  resolution  passed  by  your  Boanl,  directing  Mx.  Pigott  Smith 
to  call  in  my  aid,  to  ascertain  the  quantity  of  water  that  cotdd  be 
collected  at  Digbeth,  and  made  available  to  supply  the  town  of 
Birmingham,  with  an  estimate  of  the  probable  costs;  after  con- 
ferring with  Mr.  P.  Smith  on  the  snbject^  and  making  a  general 
survey  of  the  suburbs  of  the  town,  I  found  that  to  have  anything 
like  an  adequate  supply,  the  quantity  to  be  obtained  must  be  a 
very  large  one  indeed,  A  careful  consitlenition  of  the  require- 
ments of  the  place,  induced  me  to  write  to  you  on  the  16th  of  the 
same  month,  soliciting  you  to  favour  me  with  your  estimate  of 
tl*e  prtibable  quantity  of  water  you  deemed  it  necessary  to  obtain. 
This  led  to  my  being  favoureil  with  an  interview  with  the 
committ^  when  the  subject  of  the  supply  was  bnmght  fully 
under  the  attention  of  the  committee,  and  I  Wiis  directed  to 
examine  the  locality,  and  report  to  you  what  aupjjy^  in  my 
opinion,  it  would  be  practicable  to  obtain — how  it  could  be 
olitained  and  made  available — and  the  prfibable  cost  of  the 
same. 

I  beg  leave  now  to  submit  to  you  my  report,  accompanied  with 
drawings,  illustrtitive  of  the  mode  of  constructing  the  works 
which  I  shall  recommend  to  your  consideration^  for  effectuating 
the  object  you  have  in  view,  as  to  procuring  the  supply,  raising 
it,  and  distributing  the  same. 

As  regards  the  i>laoe  where  the  supply  should  be  procured,  it 
appears  to  me  that  the  best  that  could  be  selected  would  be  the 
piece  of  \"acant  ground  in  Park-street,  partly  belonging,  as  I  am 
informed,  to  the  cor^x»ration,  and  pjijrtly  to  Mr.  Dmlley, 

The  situation  of  the  ground,  rtmdera  it,  as  it  appeal^  to  me,  the 
most  fit  place  for  the  waterworks.  I,  therefore^  miuie  an  ex  pen- 
nant to  ascertain  the  nature  c4'  the  strata,  and  the  prolmbiUty 
of  obtaining  a  ^<»tHl  H»ij>[jly.  The  experimeot  w^us  made  by 
b<»ring  duwn  to  the  depth  of  137  feet,  which  pn:>vetl  so  aticc^ssful 
as  fully  to  justify  the  twilection  of  the  place.  This  exjjerimental 
boring,  or  testing  the  supply,  yielded  a  flow  of  wfiter  at  the  nite 
of  116,200  gallons  of  water  per  day  of  twenty-four  hours,  and  of 
a  quality  most  unexceptionable,  as  the  chemical  analysation  to 
which  it  has  been  submitted,  and  to  which  I  shall  hereafter  have 
(jccasion  to  aUude,  will  clearly  show. 

The  sun^ey  I  have  ma*ie,  t«>gether  with  the  resulta  of  the 
experimentiU  boring,  satisfy  me  that  a  supply  of  excellent  water, 
to  the  extent  of  1,008,000  gallons  of  water  per  day  of  twenty -four 
hours,  or  700  gallons  jper  minute*  may  lie  relied  upon. 

I  recommend  the  following  plan  \a>  be  puraui^d,  for  the  pur- 
pose of  obtaining  a  supply » niid  t^>  make  it  available  for  the  town. 

That  four  shsils  each  @  feet  dear  in  diameter,  should  be  sunk; 


that  a  communication  by  tunnelling,  or  adits,  constructed  of  an 
oval  shape,  should  be  made  from  the  others  to  the  sliaft,  whicli 
on  the  plan  No.  2,  is  represented  as  the  pumping  shaft.  That 
the  depth  of  the  pumping  shaft  should  be  90  feet,  and  10  feet 
diameter.  All  the  shafts  to  be  steined  with  14  inches  brickwork 
laid  in  Boman  cement,  and  that  a  boring  of  15  inches  diameter 
should  he  made  in  each  of  the  shafts,  to  the  depth  of  140  feet 
from  the  siurface  of  the  ground,  and  in  all  the  borings  to  fix  a 
cast-iron  pipe  of  12  feet  m  length,  and  securely  drive  the  same 
B  feet  below  the  bottom  of  the  respeKitive  shafts,  as  shown  on  the 
section  accompanying  this.  That  all  the  top«  of  the  shafts  should 
be  covered  with  wrought-iron  chequered  plates^  fixed  to  strong 
iron  girders,  at  the  sur&ce  of  the  ground,  to  afforrl  free  access  at 
any  tune  to  the  shafU.  If  you  should  be  pleased  to  adopt  this 
mode,  I  feel  no  doubt  whatever  but  that  the  supply  I  have  men- 
tioned, viz.,  1,008.000  gallons  of  water  per  diem  of  twenty-four 
hours  will  be  obtained. 

To  ndse  the  supply,  I  advise  that  a  double  set  of  three-throw 
pumps  should  be  fixed  in  the  pumping  shaft;  the  pumps  to  be 
16  inches  in  diameter,  and  have  2  ft.  6  in.  stroke.  The  barrels 
and  fittings  to  be  gun-metal,  and  the  buckets  to  be  fitted  with 
butterfly  valves,  and  the  lower  boxes  also.  The  suction  pipe  to 
be  cast^iron^  12  inches  in  diameter,  and  faced;  above  the  Darrels 
a  &l8e  main  cast-iron  pipe,  17  inches  in  diameter,  to  be  carried 
up  the  shaft  abo^^e  the  surfaoe-line  of  the  water*  This  false  main 
pipe  to  be  fitted  with  flanges  and  faced.  The  joints  to  1>e  con- 
nected by  wronght-iron  bolts  and  nuts.  Cast-iron  bonnets,  with 
proper  stuffing- ooxes  &ced  with  gun-metal,  with  a  copper  piston- 
rod  to  work  through  each.  The  whole  of  tfie  pump  wort  to  be 
supported  by  stmng  cast-iron  girders,  and  wi*ought-ur>n  tie-nids 
The  pumjvrods  to  be  1|  inches  in  diami?ter,  and  the  joints 
secured  by  proper  ct^uplings  and  strong  bolts.  Should  a  tank 
as  BubatKpi^utly  mentioned,  be  erected,  then  a  12-inch  cast-iron 
nmin  pipe,  to  be  carried  to  the  tank,  and  an  air  vessel  fixed  to 
the  same. 

And  that  the  pumps  should  be  worked  by  a  steam-engine  of 
45  horee  power.  To  have  a  spare  boiler;  each  boiler  to  ue  63- 
horse  iMjwer,  with  two  safety-valves  to  each,  all  to  be  of  the  best 
manufacture. 

I  beg  also  to  recommend  that  a  tank  should  be  erected,  as 
shown  on  one  of  the  dra\«inga  accompanying  this.  The  tttnk  to  be 
120  feet  long,  60  feet  wide,  and  5  feet  deep.  To  be  constructed 
of  cast-iron  plates,  J-inch  thick,  upon  strong  cast-iron  girders,  to 
be  fixed  on  brickwork.  The  top  of  the  taiuc  to  be  covered  over 
with  a  light  iron  roof  glazetl. 

In  speaking  of  the  height  of  the  tank,  I  must  beg  the  favour  of 
your  att^^ntion  to  a  map  of  the  town  of  Birmin;L;ham,  upon  which 
drawing  there  are  several  parts,  de8ignate<i  by  pfirticular  ct»ioura. 
Li  order  to  distribute  a  supply  of  water  over  the  parts  of  the 
towu  indicated  on  the  dra'w^ng  by  the  c<^)lour  green,  it  is  necessary 
that  the  water  should  be  raiseil  to  the  height  of  25  fe«t.  To 
diatribut43  it  over  the  part  coloured  pink,  that  it  be  raised  to  the 
height  of  35  feet;  and  to  distribute  it  over  the  part  coloured  blue, 
that  it  Iw  raiseil  to  the  height  of  45  feet. 

Entertaining  the  fullest  oi>ufidenoe  that  the  qtiantity  of  water 
1  have  8t:it«ii  could  be  obtained,  I  felt  the  imp^^rtance  of  being 
able  to  satisfy  you  as  to  the  quality  of  that  from,  the  experimental 
boring.  I  therefore  carefully  toc^k  samples  of  water  fiijm  the 
experiment^  boring  at  Digbeth,  from  the  waterworks  main  pipe, 
and  frcjffi  Park-strei?t  pump,  and  took  them  mysalf  to  Mr. 
Professor  Brande,  of  her  Majesty^s  R*>>^1  Mint,  The  following 
is  a  copy  of  his  report  upon  the  analysis,  which  I  have  much 
pleasure  in  adding. 

Copy  of  Mr,  BraHd€*8  Report. 

I  have  curried  the  examiimti^u  of  three  samples  of  water  from  Bir- 
minghinn,  aeut  %a  mo  by  your  order  for  analysis,  as  far  aa  time  has 
jillowtid,  and  herewith  send  you  such  partiouUrs  respecting  thtfm,  aa  will, 
I  tniflt,  be  sufficient  for  your  present  purpoae. 

There  is  nothing  objectionable  in  the  phyricaf  rhamctrrn  of  those 
waters,  Tbey  are  brigiU^  coIowtUm,  UuteleM,  and  well  aerated,  hut  Uiey 
all  of  them  come  under  the  denomination  of  hard  watfr^t  and  the  sr^mple 
from  tht)  Park' street  well  lr  so  hard  as  to  be  quite  unfit  for  any  purposes 
in  which  ao.ip  is  used. 

The  total  solid  contents,  in  one  imperiai  ffallon,  of  f^ach  of  the  watem, 
were  determined  by  careful  evaporation,  aud  perftjotiy  drying  the  saline 
residue  at  a  temperature  of  212*.     The  followHng  ar*j  tlie  refults, 

I.  Water  ^BOM  the  KXPERiifKXTAL  sobtno. — The  imperial  milhu 
Icbavea  34  ^rainft  of  ftilid  matt'Cr,  or  1  in  2058*  The  hattiafM  of  this 
water,  as  indicated  hv  the  90Ap  teat,  ia  from  W  to  17^;  pur«  digtilled 
water  being  the  stan<bLrd  of  vmtjf. 
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L  leaves  37'2  graiiu  of  Bolid  matter,  or  1  in  18S1.  Tha hardness  of 
F  water  is  between  24°  and  25^. 

II1»  Watkb  FBOM  the  PABK-aTBEBT  PUMP.— The  imperial  gallon  of 
this  water  Leaves  159*5  grains  of  solid  matter,  or  1  part  in  43 S.  With 
these  very  impure  waten,  the  indications  of  the  soAp  test  becomes 
iom«what  equivocal,  but  the  hardyicss  of  this  sample  may  be  phi^ed 
sotn^whei^  between  dO"*  and  100*. 

The  substances  whioh  ar«  ooiitun«d  in  the«e  waters  itm  sorlA  and 
lime  (with  tnuses  of  magnesia,  potassa,  ailiea,  oxide  of  iron,  luid  a  rery 
slight  indiGation  of  organic  matter) ,  together  with  ohloriius,  carhoiiio 
acid,  aulphurio  acid,  and  nitric  acid. 

The  salts  derived  &om  the  above  constituents  appear  to  eiisfe  in  th« 
respective  waters  as  follows: 

1 


34  grains  in  the  water  of  tlie 
Boring,  equal  to  1  in  2 05 8. 

37*2  gmins  in  the  Water- 
works, equal  to  1  in  1S8L 

159^5  grains  in  the  Pork- 
street  pump,  equal  to  1  in 
438. 


Chloride  of  sodium, 

Sulphate  of  sofla, 

Sulphate  of  lime, 

Nitrate  of  lime. 

Carbonate  of  Itme, 

Tnwes  of  magnesia, 

IVsoes  of  potaasa, 

Tmo«9  of  oxide  of  iron, 

IVftOQS  of  silica, 

TVaoes  of  or^ganic  matter, 

IViioes  of  phosphoric  acid, 

Tho  *m6Ji%iiy  of  efUoridt  o/  iodium  ((?ommon  iait),  contained  in  a 
gaUon  of  water  of  the  oxpec^ental  boring,  is  7  CO  grains;  in  that  of 
ths  fiirminghsm  waterworks,  4*26  grains;  and  in  water  from  the  Park* 
street  pump,  31'3<j.  The  quantity  of  auiphait  of  litne  In  the  same 
wator  is,  for  the  buring,  S'82  graijis;  for  tlie  waterworks,  2 '08  grains; 
^jd  for  the  Park'^treet  well^  i&iS  grains;  in  tins  latter  water  also, 
lite  proportion  ol  niiratt  of  Unit  is  reiy  large;  the  a^une  salt  is  oonUuned, 

'*■'''    "  ' ''  "v'^ler  relative  proportion,  in  both  of  the  other  samples. 

j  ,   thftt  although  each  of  these  watt^rM  appear  to 

<  ine  subHtances,  their  relative  proportions  to  each 

other  are  very  diiicrvut. 

William  Thomas  Bhavbe, 

Rtfifid  Mini,  November  IS,  1552. 

I  h&ve  now  to  BoUcit  the  favour  of  your  consideration  to  tliU 

rejx>rt,  with  the  drawings  and  plans  illustrative  of  the  same.     I 

do  io  in  the  hope  that  I  liavo  executed  the  directiorjH  yuu  wei-^ 

'  pleased  to  give  me^  in  a  manner  that  will  be  satisfactory  to  you, 

land  that  should  any  of  the  recommendationB  I  have  humbly 

I  submitted  Uj  you.  be  adopted  that  I  fthall  be  further  favoured  by 

your  orden*  to  execute  the  same.    Permit  me  to  add,  that  should 

the  works  lie  eutrxiated  to  me,  no  effort  shall  be  wanting  on  my 

pail  t^>  svvuw  your  aatisfiiction. 

It  16  cost  of  executing  the  whole  of  the  works,  every 

|iart  ^  be  done  in  the  best  manner  possible,   and  all 

mat<*nidi4  aaed  to  be  of  the  best  quality  of  their  respective  kinds, 
will  amount  to  the  sum  of  about  '27j5WL  Say  twenty-aeven 
thousand  iivv  hundred  pounds. 

Thoicas  Clxrk. 
4,  FumimPi  Inn,  HiAbom^  Nov.  15,  1851 


Bbpobt  of  Robert  ILiWLrwsoK,  C.E.  F.G.3.,  and  J.  Pioott  Smith, 

Assoc.  Inst,  C<£. 

TV  the  Clmlrtnan  of  the  General  Furpa$$^  Committee. 

In  accordance  with  instructions  contained  in  a  resolution  of 
your  committee,  we  have  examined  most  carefully  and  fully  into 
the  question  submitted  to  us.  The  question  of  ** water  supply" 
for  so  great  Hud  important  a  town  as  Birmingham  is  of  the 
\itruost  importance,  and  demands  all  the  attention  which  can  be 
given  to  it.  Few  places  are  so  fortunately  situated  as  to  have  a 
lull  supply  of  writer  at  conmumd,  so  unexceptionable  and  bo 
sdvanta^^eouftly  situat-ed,  as  to  leave  no  room  tur  dispute  as  to 
which  is  the  best  mode  of  supply.  Birmingliam  is  not  so  situate. 
It  therefore  becomes  necessaiy  to  consider  the  several  fi»attij*es  of 
the  case,  as  they  may  be  presented  to  the  committee.  There  may 
Iw  three  foruw  of  supplying  a  town  with  water,  or  there  may  be 
n  oombination  of  these. 

I,  Water  may  be  pumped  from  wells,  sunk  into  the  stratiilca- 
tiou  upon  which  a  town  stands,  or  £rom  wells  sunk  near  to  a 
town- 

±  Storage  reseryoirs  may  be  oonstructed  to  reserve  the  excess^ 
sive  rain-£&Il,  and  thus  eqalise  the  water  of  a  limited  area  as 
also  to  provide  compensation  for  mills  and  water  rights  generally. 

^  Springs  which  apjiear  at  the  surface,  and  rivers  may  be 
made  available;  the  water  being  brought  Lu  by  aqueduct  mains, 


should  there  be  elevation  sufficient  at  ths  souroe,  or  pomped  if 
too  low. 

r.arti lino-bam  having  a  midland  position,  and  standing  on  tba 
It  i  of  the  district,  r<*nders  it  imperative  that  pumping 

l^^  !  to  in  order  to  supply  the  whole  of  the  houses  within 

the  borough.  Water  might  be  introduced  by  gravitation  it  is 
true>  but  on  so  limited  a  scale  as  to  preclude  this  means  of  supply 
being  rescirted  to, 

A  public  supply  of  wat«r  from  wells  sunk  into  the  subsoE  in 
or  near  the  town  has  been  suggested,  and  borings  havinir  been 
made,  as  also  analyses  of  the  water,  we  wiU  not  trouble  iht 
oonmiitte©  further  on  this  head  of  the  subject  than  to  point  out 
the  uncertainties  and  inconveniences  likely  to  ai-ise  from  ailopttng 
this  moiJe  of  supply. 

L(*cai  Htratijkatkm.—Urttertainty  of  a  full  mpply  of  waigr  Imng 
obUiincd  fnmi  wt'iU. — The  town  of  BiiTuingham  stands  n^^^**  ♦^-^ 
new  retl  sandstone  foundation,  which  consists  of  marl 
and  K'  '^  '  '  -  "  I^UvDe  rc»ck  of  vast  thickness;  the  whole  i 
isbn^'  its  and  fissures,  or  dykes,  vast  walls  <  i 

rock  ^di.  .  1*^><'it  protruded  from  unknown  depths.  i 

theie  tissui  \u  and  contain  water;  the  rock  also  coat 

water  to  a  1 1  |^th  fix>m  the  sur!ace.    Many  of  the  faults  < 

dykes  are  impervious  to  water,  isohiting  areas  of  limite*!  yxtent^ 
and  there  are  intervening  beds  of  chty,  shale  and  marl,  which  are 
as  wat«r-ti^dit  as  a  oontijiuous  plane  of  sheet  lead  would  Iw. 

Faults  and  dykes  are  for  the  most  nart  vertical.     Bods  ani-i 
generally  horizontal     Few  *'dykca"  are,  however,  perfectly  ♦' re 
tical,"  neither  are  **l»eda''  always  level  or  "horizontal."     Bet 
"crop*"  Uy  the  surface,  as  "dykes"   rise  to  the  surface.     It 
important  fully  to  understand  these  facts,  because  they  must 
ever  make  AuMng  or  boring  for  water  a  question  of  specuJatioxi* 

The  fresh  water  found  witldn  tlie  crust  of  the  eitrtn,  or  whjcll 
issues  from  it  in  springs  is  the  result  of  rain  fall,  or  amdensattofli'l 
from  vapour.    The  whole  must  have  passed  from  the  sur&ce,  ai  * 
as  a  rule,  the  deeper  the  wt^ll  the  more  mineral  matter  the  wat 
mil  c*^nt,dn;  and  further,  the  more  nearly  a  well  in  the  new  ] 
sandstone  h  exliausted,  the  harder  the  water  becomes,  by  real 
of  a  waste  of  the  eolidfl  forming  the  stone.    Many  of  the  wells  in] 
Liverpool,  when  hard  pumped,  yield  water  having  a  milky  tingo,-^ 
by  WiishLng  out  the  gypsum  of  the  stone, 

ITiat  wells  cfin  be*  exhaU8t4Jtl,  h<»wever  powerful  the  springs 
appaiently  are  when  first  opened,  ia  proved  by  all  mining  i 
tmtis.     That  wells  in  the  new  red  sandstone  form  no  exoep 
has  l^een  proved  in  many  places,  New  York,  in  America, 
(iiester  ainl  Salford,  Liverpool  and  Wolverhampton.     In  IA% 
pool,  beside  the  veilii^al  shaft  of  the  wells  there  r»r    • 
of  headings,  and  many  deep  borings.     As  the  we  I 
theiie  are  a/lded  t*^,  and  so  uncertain  i**  the  present  1....- 
that  the  corporation  are  constructing,'  exteu&ive  storage  i 
at  thirty  miles  distance.      The   Manchester  corponiu 
also  construe t^'d  large  works  of  a  similar  character,  and  withio^ 
this  week  the  curj>oration  of  Wolverhampton  have  iMiased  «», 
resolution  to  call  in  some  engineer,  to  advise  as  to  tne  wmter- 
works,  &c. 

Artesian  Boring. — Many  persons  ha%*ing  read  or  heard  of 
artesian  wella>  come  to  a  conclusion  that  it  is  only  necessary  to 
bore  deep  enough  and  water  will  1>g  obtained.  The  conclusion  is 
not  true  neither  in  theory  nor  in  fact,  There  must  be  a  jjccidiar 
configuration  of  strata  to  give  fiicilities  for  the  fomnition  of  an 
artesian  well.  That  which  in  gcolo^  is  known  as  a  l^M^in  for- 
mation, and  oven  in  a  geological  basin,  there  must  be  n  i  ^ 
order  of  strata, — impervious  clay  abtivcj  and  sand  or  otli 
porous  water-bearing  strata  below.  If  a  town  or  ci  t ' 
Paris,  &c.,  staad  on  such  a  basin,  water  may  bo  ob' 
boring,  and  \%^'*  rvV.+ ..;,..., i^  but  not  to  an  extent  ar»; 
the  supply  of  1  i Nations.  The  deep  well 
borings  in  Lou:  i  ..  uly  UHf^l  for  private  ai 
purposes,  brewing,  ^c.  {nu-\  l mi  illy  only  for  cootmg  in  the 
e4t.*hn-brtienta),  yet  all  th^^  w,  11^^  in  the  motrctpolis  an*  In  cou 
f  im.  The  water  line  in  reduced  year  by  jfttir.  Upwa 
<,5  I  lions  of  gallons  of  wat**r  are  p>u red  into  the  tnetnv 
fiolis  daily  by  the  sevend  companies,  independent  of  any  wellT 
or  spi-ings,  from  the  New  Eiver,  from  the  Thames,  and  froir 
other  e*)urces. 

As  a  proof  that  deep  sinking  or  boring  will  not  anawer  in  th« 
new  re<l  sandi^t-tine,  we  mny  instance  the  <  x  *''    "     ♦ 

deep  mines  sunk  tii rough  it,  and  situate  wi 
dleton  Colliery, near  Manchester,  the  MankwiiuiuvMnu  *  -  i 
near  Sunderland.    After  a  depth  of  900  feet  vertical  had 
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ned,  tho  stmtft  WAa  found  to  be  oompaniUvely  dry,  ami 

^mterlia4  to  be  poaaed  down  into  tlie  workiags  to  wnU^r  the 

itsadfl,  they  were  so  mtole*rjibly  dusty»     The  water  «*l»tiiihed  at 

ihe  deepest  polo  is  to  which   it  wns  found   to  pcnetiute  woa 

'  apregnate^I  with  miuend  ivs  «lTOUgly  as   brine.      Botli  these 

'  » yielded  water  iu  profuaion  in  the  u picker  beds  to  the  depth 

several  hiindi-ed  feet»    ThU  had  to   be  "tubbed**  out  by  a 

sing  of  etutriroa. 

That  water  may  be  obtained  from  welk  sunk  in  or  near 
BirmiD^ham  we  do  not  deny,  bnt  we  wish  to  impress  ui>on  the 
committ*2e  all  the  iacta  within  our  knowledge  bearing  on  this 
question,  and  from  these  JActs  (the  exjierienoe  of  otlier  places 
similarly  situated,  and  where  the  expernuent  has  been  tried  and 
abandoned)  we  deduce  the  following  rulea: — 

I.  No  large  town  or  city  can  be  permanently  supplied  from 
wells  sunk  into  the  strata  upon  which  it  stands.  The  experiment 
was  tried  in  ancient  Rome,  in  New  York,  in  America,  in  Man- 
i^  Chester  and  Salfbrd,  in  Liverpool,  and  in  Wolverhampton* 
|tejx>ndon  and  Pari»^,  notwitlistanding  that  they  stand  in  the  most 
^^mvourable  situation  for  artesian  welk|  do  not  obtain  more  than 
^B|t  Umite^i  supply  by  these  means. 

^B     2.  The  water  for  the  supply  of  a  large  town  should  be  visi1>le, 
"  ftnd  shoold  be  of  such  extent  as  to  preclude  any  poaaibility  of 
foUnre. 

3.  The  source  of  supply  shottld  be  the  least  objectionable  the 
district  will  affurd,  ano  the  works  should  be  established  in  such 
a  position  a*  to  be  available  fcir  any  future  extenaioua  required, 
Remarkt  o*  to  Pumjnng  /mm   WefU,  &c, — The  verti<m!  lift  of 

I  water  by  the  company  is  iib^^ut  240  feet  Blythe  Mill,  neAr 
Colesliiil,  is  about  60  feet  below  the  pumping  station  at  Bir- 
juitiiT^i'i"  "^"1  allowing  4  f^et  jier  mile  as  an  available  hear!  to 
©ver  'D  in  the  main,  th*2  entire  lift  at  Blvtlie  Mill  should 

be  a^  t.    This  would  necessitate  an  entire  lift  to  supply 

the  up{>er  pii-tions  of  Birmtngham  of  about  330  feet,  the  water 
Ijeing  at  the  surface, 

Prohahle  Depth  of  Sinking.— V^qW^  to  be  available  for  a  large 
^^pipply  must  be  deep.  The  wells  in  Liverpool  vary  from  300  to 
^|to00  feet  vertic'd,  and  this  is  probablv  the  depth  to  which  wells 
^^Ki  or  near  Birmingham  must  be  sunk.  Tlie  entire  depth  of  any 
^^^eil  or  wells  would  have  to  be  added  to  the  existing  lift  from  the 
^fiiirface,  The  annual  cost  of  pumping  will  be  in  proportion  to  the 
^^ depth  from  which  water  is  r:u3ed- 

Should  wells  in  or  near  Birmingham  be  sunk,  the  following 
table  will  show  the  relative  proportion  of  depths :^ — 

ProbiAU  DfpiftJi  of  W>n.t  If  Sunk  In  or  near  liirmingham. 

Foet.    ¥rMi.    Feet.    Feet* 

Atfiimod  dDpths    300     4U0    500    <500 

Corapan/s  Uft  added    .,...  , 2iO    240    240    240 

Totallifl  required  ......     540    040     740    840 

Knnwii  Lift  of  Wn'tr,  if  toLtn  from  or  near  Iily(hr  MilU* 

X*ift  fi^m  propoBoil  pumfuftiT  aLitioa  fiito  friUNtrun  r<  .ii-r-  Fdet. 
vior,  near  ColeMhill  .90 

Cotapaiiya  lift  iwlJetl  .    140 

Total  hft  r(?qmre<l    ..  330 

TT  saving  of  210  feet,  should  the  BliHiJfjwe^t  wi'lU  indicated 
be  found  apfficient,  but  a  saving  of  510  feet  lift  should  the  deepest 
^  wells  be  required. 

The  coat  of  weUs  and  headings  is  as  uncertain  as  the  results. 
tTlie  Green-lane  well,  near  Liverpool,  with  engines  and  reservoirs, 
Fha^  c«>Ht  about  100,rKXi/.,  and  this  is  considered  an  eminently 
^iuccessfui  case,  the  Wf41  yieMing  about  one  million  gallons  of 
["Water  each  twenty-four  hfir.^,  but  at  the  coat  of  th^  surrounding 
Idsstrict,  as  most  of  the  private  wells  have  been  draine^l,  and  com- 
Ij^eDsatiou  has  had  to  be  paid. 

Proposed  Source  of  SHf}ply. — Having  carefully  examined  the 

[watershed  of  the  following  rivers  south  of  Taniwortb,  viz: — 

lihe  Tame,  Bourne,  Cole,  Blythe,  Avon,  Dene,  and  Alne,  together 

•with  their  tributaries  within  a  circuit  of  lOomileii  east  and  south 

|cf  Birmingham,  bounded  by  the  following  place-*: — Erdington, 

"'  *  on,    Coldfield,    Tamwoi'th,   Polesworth,    Raddesley,    Eu!*or, 

rley,  Fillougley,  Meriden,  Berk^weH,  Kenil worth,  Stone- 

^leigh,    Warwick,    Barford,    Wellesboume,    Stnttford-on-Avon, 

^"JTootten   Wawen,  Henley-in-Arden,   Tanworth,   and   Moseleyj 

'  ng  an  area  of  450  square  miles,  or  2>«8,00<:>  acres.    We 

,  out  of  this  large  district,  to  select  for  the  supply  of  Blr- 

gham,  the  water  shed  of  the  rivers  Blythe  and  tJi'le,  taking 

fthe  combined  waters  of  these  rivers  a  little  below  their  junction, 


In  a  direct  line  94  miles  from  the  centre  of  BinninghaTO,  and 
about  60  feet  below  the  pumping  station  of  the  present  company.  , 
There  is  one  feature  peculiar  and  most  favourable  in  this  ease  I 
About  eleven  htindred  yards  below  this  point  is  the  junction  of  j 
the  Tame,  down  which  is  brought  the  entire  sew>ige  of  Binning-  f 
ham,  so  that  no  heavy  compensation  for  loss  of  water  can  be  j 
sustained,  as  the  supply  would  l»e  taken  and  returned  into  the  i 
same  stream  within  eleven  hundred  yards  of  its  point  of 
abstraction, 

Volume  of  Water  in  the  River  Blythe  in  Dry  Weather.— W^ 
gauged  the  Bl>iihe  at  the  point  stated,  and  (aft-er  twelve  months  j 
of  unusuaDy  dry  weather)  we  found  about  twenty-five  million  ' 
gallons  of  water  pasring  per  day  of  twenty-four  hours;  it  wa»  ' 
cl*>iir,  I'nlnnrieaa,  and  tasteless,  and  well  afiapted  as  a  supply  for  j 
r  ra.     On  examining  the  rivers  Blythe  and  Cole,  as  also  ' 

t  i;  Varies,  we  found  the  water-shed  fh'e  from  limestone,  ctr 

Umo-beariug  strata,  and  particulai'ly  favounible,  the  entire  district 
being  of  a  true  agricidtuiul  character,  and  likely  so  to  continue, 
the  subsoil  being  composed  of  alluvium  gravel  and  sand  princi- 
pally, or  varying  combinations  of  these.  There  is  an  area  of 
about  1 44  square  miles  or  92,160  acres.  There  is  no  other  source 
of  supply  within  reach  of  Birmingham  in  any  respect  so  eligible 
as  the  one  referre<J  to.  The  water  is  only  about  9|  miles  from  Bir- 
mingham, and  may  be  pumped  from  within  a  few  yards  of  the 
spot  to  which  it  is  again  returned  by  gravitation,  after  having 
done  its  work  and  been  purified  at  the  sewage  works  now  in  course 
of  construction.  The  next  source  of  supply  is  the  Avon,  a 
KenUworth  or  at  Stratford;  the  latter  place  would  be  most 
eligible,  but  wTiter  would  have  to  be  lifted  f»22  feet,  or  192  feet 
higher  than  that  requir&d  on  the  Blvt.he.  The  distance  from 
Birmingham  is  also  greater,  being  twenty  miles;  and  as  it  could 
not  be  returned  to  the  Avon  except  at  enormous  expense,  cota- 
pensation  to  a  ruinous  amount  would  be  exacted. 

Area  of  District  from  which  the  Waters  of  tlie  Ritjers  Cole  and 
Blyth  flow. — About  one  hundred  and  forty-four  sriuare  mites,  or 
ninety-two  thousand  statute  acres,  producing  a  minimum  volume 
of  water  equi^'alent  to  twenty-five  million  gallons  iu  each  twenty- 
four  hours.  Birmingham  at  present  requiring  about  six  million 
gallons  each  twenty-four  hours. 

Geological  Character  of  District, — For  the  most  P^rt  new  red 
sandstone.  There  is  a  small  portion  of  ctml  in  the  Trent  Valley, 
east  of  Tam worth  and  Coventry;  but  no  portion  of  the  dnunage 
fidls  into  the  water  propjsed  U*  he  taken,  or  even  can  be  turned 
infci>  these  streams.  The  stratified  rocks  are  covered  by  aUuvium 
sand,  gravel,  chiy,  marl,  more  or  less  separate,  as  also  varying 
mixturea  of  the^^e.  The  whole  district  is  agricultural,  and  Is 
likely  to  remain  so,  there  being  no  manufacturers  carried  on  in 
the  dis4».nct,  nor  is  there  one  town  larger  than  CoIeahilL 

Recommendfitions. — We  recommend  tliat  the  combined  watera 
of  the  rivers  Cole  and  Blythe  be  taken  at  or  aVjut  Blythe  Mill. 
Blythe  Mills  consists  of  two  small  undershot  water-wheels, 
having  au  available  fall  of  about  4  feet  Three  pairs  of  stones 
can  be  driven  when  in  full  work;  for  a  conaiderable  portion  of  tho 
year  two  pairs  only  ai*e  worked,  and  for  nuany  weeks  during  the 
present  year  there  has  only  l>oen  water  sufficient  to  drive  one  pair 
of  stones.  On  September  iUth,  1854,  the  miller  stated  that  ha 
never  reraenibere<l  so  dry  a  season,  and  consequently  never  saw 
the  water  so  low.*  That  a  storage  or  settling  resenroir  and  tilter- 
beiis,  with  pumping-engines,  be  established  at  this  point;  that  the 
water  be  rai>4ea  into  a  covered  fountain-reservoir,  situate  in  or 
near  Colesihill,  which  is  about  one  mile  distant;  and  that  from  thij 
reservoir  au  acqueduct  main  be  laid  up  the  valley  of  the  Tame, 
to  or  near  the  pumping  establishment  of  the  Birmingham  Water- 
works Ci'iu|j any.  The  Birmingham  and  Derbv  line  of  railway 
from  ColeahiU  may  be  adopted,  or  an  iuiiepeiident  I'oute  up  the 
valley  may  be  taken.  The  lift  will  otdy  be  alM)ut  one-thirJ  that 
of  the  elevation  from  the  companjr's  enginas  ti.^  the  service* reser- 
voir, situate  at  Aston,  and  consequently  one  third  uf  the  p<iw<"r 
now  uacil  by  the  comiiany^  if  added  at  the  pn>poaed  Blythe  Mill 
Station,  would  supply  Birmingham  with  the  same  araouut  of 
water  the  jires^nt  company  can  furnish.  Any  future  addition  to 
the  power  woidd  have  to  be  in  this  pr*:>portion. 

Remarks  as  to  the  Adtmntages  of  the  Proposed  Supply,  —  Tlie 
advantages  of  the  proposed  supply  consist: — 1.  In  the  lar^e  area 
at  command,  upwivrds  of  ninety  thousand  acres,  and  the  abuodf^t 
supply  uf  water  in  the  driest  seasons.t     2,  The  favourable  cha- 

•  S<«n  JoHftiftt,  antt'  p.  8fi4. 

t  The  dnunrife  area  of  LiTerpodl  i«  abonl  IT. 000  ncjrg^  for  Mimdiwter  $T,000  ACTIM; 
crut  of  thcM  aaea  ujavtUird  of  tiis  water  ffiarea  It  giv«n  an  cocapeuiatlOD. 
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imcter  of  the  embsoil  (new  red  aancUtone),  ami  the  favourable  cha- 
racter of  the  mirfiboe  (agricultaral),  free  from  large  towua  and 
maimikctares,  3.  The  nearaeaa  to  Birmingham  (about  niue  and 
a-half  miles),  the  moderate  elevation  and  comparative  light  lift 
required  (about  330  feet),  an  also  the  favourable  gradient  affordeil 
bj  the  valley  for  an  aqueduct  main. 

EHimate. — For  works  to  be  capable  of  delivering  six  millions 
of  gallons  of  water  in  each  twenty-four  hours  at  the  present 
pumpingHitation,  Bimiingham,  111,880^  Engine  power  to  the 
extent  of  SOO-horse  power  will  be  required.  Three  engines — two 
working,  and  one  in  reserve. 

Remarks, — ^We  beg  to  apologia©  for  the  brief  character  of  our 
report  We  did  not,  however,  feel  justified  in.  causing  the  delay 
&ecesaary  to  draw  up  a  lengthened  statement.  Having*  bv 
nmking  a  full  examination  of  the  district,  discovered  that  which 
we  consider  to  be  a  good  and  sufficient  supply  of  water  for  the 
present  and  future  wants  of  the  inhabitants  of  Birminghami  we 
thought  it  to  be  our  duty  to  inform  the  committee  at  the  earliest 
pooaible  period  of  this  fact;  and  should  the  scheme  suggested  be 
approved,  we  would  aak  the  committee  i/j  allow  ns  to  prepare  a 
more  fuU  report,  with  map  and  estimate  complete. 

EOBERT  RaWLINSON,  C.E. 

J.  PiooTT  Smith,  C.E. 
Birminghamy  September  23,  1854 

Afpbndix.^ — Report  of  Br,  Robert  Anods  Smfth. 
After  inspecting  the  whole  difitrict  of  the  drainage  ground  of 
the  Birmingham  water  supply,  I  came  to  the  following  concluaioiL 
The  Birmingham  water  w&a  tolerably  clear  in  appearance  when 
eeen  in  a  gLosa  at  the  time  when  I  went  there  to  examine  it  in 
April  last  In  the  reservoir  it  was  somewhat  milky;  by  no 
means  inviting  in  appearance,  but  not  presenting  to  the  eye  any 
decidedly  bad  featnues.  I  got  a  specimen  of  it  in  April,  and  had 
onlv  time  to  look  generally  at  what  it  containetl:  it  was  20  degrees 
of  hardnesa,  and  contained  80  gi-ainji  of  solid  indigenous  matter 
per  gallon,  besides  oiganic  matter,  the  amount  of  which  I  did  not 
ascertain.  These  20  degrees  of  hardness  are  sufficient  to  condemn 
the  supply.  It  ie  needless  to  enter  into  all  the  evila  connected 
witli  very  hard  water — they  are  well  known;  the  great  expense 
in  washing  is  one  of  the  prominent  evils,  and  the  fact  that  more 
water  is  needed  in  order  to  wash  is  another. 

Erery  million  gallons  of  water  must  require  at  least  a  ton  of 
«o«^>i  needlessly,  m  washing,  on  aocount  of  the  hardness;  this  is 
eqnai  to  40i.  The  amount  of  solid  matter  per  gallon  is  made  up 
ol  various  sorta,  alkaline  chiefly;  such  i\u  amount  is  of  itself  a 
gre^'it  objection  to  water,  independent  of  the  hardness;  the  taste 
of  the  water  is  very  much  injured  by  them,  and  so  it  haj^pens 
that  the  water  at  Birmingham  is  moat  unpleasant  to  <lrink:  any 
owe  accustomed  to  pretty  gfi(^  water  must  jierceire  this  at  once. 
The  use  of  water  as  a  beverage  can  never  be  popular  at  Birming- 
ham when  there  La  so  little  to  enct>urage  it:  water  with  so  many 
salts  in  it  is  never  fitssh;  it  feels  insipid,  and  even  nauseous.  To 
compare  it  with  other  towns,  the  Manchester  supply  hiis  only 
about  3  grains  in  a  gallon,  and  is  less  than  2  degrees  of  haitlness; 
it  naedto  be  12,  but  the  new  waterworks  were  undertakt!ti  at  the 
expenae  of  about  a  million  pounds,  in  order  to  improve  it.  The 
'  water  of  Glasgow  has  about  1 3  grains  in  a  gallon,  and  is  6  «iegreea 
of  hardness;  but  they  are  going  to  spend  iis  much  as  Manchester, 
in  order  to  improve  the  supply.  Even  London  has  only  alxmt 
18  grains  in  a  gallon  in  its  supply,  so  much  complained  of,  except 
in  the  very  worst  cases,  now  no  longer  existing,  when  the  amount 
r<»8e  to  24.  Liverpool  is  being  supplied  with  water  nearly  as  soft 
and  pure  as  that  of  Manchester;  and  many  other  towns  have 
followed,  or  are  about  to  follow  their  example.  To  perpetuate 
such  a  supply  as  that  of  Birmingham,  would  be  to  ignore  all  that 
the  late  important  inquiries  into  the  subject  have  so  completely 
established. 

If  we  inquire  what  is  the  nature  of  the  substances  in  solution, 
and  what  injury  they  do,  we  have  only  to  go  from  the  reservoir 
of  the  Waterworks'^  company  at  Aston  a  Tittle  higher  into  the 
river  Tame,  in  order  to  ascertain  the  cause.  At  Sunday  Bridge 
the  stream  is  still  leas  pure  than  at  the  reservoir:  this  in  after 
depositing  an  immense  amount  of  filthy  matter  in  its  course. 
Th<?re  I  took  a  s|>ecimen  of  the  water  No.  7,  On  examination  it 
contains  in  a  gallon: — 

Ot^anic  matter 2*52  gra 

Inorganic  matter,  soluble    16*4 

Inorganic  matteri  insoluble    £)-8 


Goin^  still  higher  to  one  of  the  nearest  brooks  to  Birmingham 
(at  Oldoury  Green),  we  find  a  stream  converted  into  an 
sewer,  in  no  respect  diiferiug,  but  having  all  the  qualitiet 
sewage  water.  I  here  took  another  specimen.  This  Is  one  of  the 
supplies  of  the  Tame;  another  at  Tividale,  in  no  way  dijfferent; 
another  at  Bilston,  and  at  West  Bromwich,  Wedneabury,  and^ 
Great  Bridge. 

All  these  places  send  their  sewerage  into  the  Tame,  where, 
after  running  about  ten  mUea,  it  is  pumped  up  into  the  water^ 
pipes  and  sent  into  Birmingham  houses  without  change,  exoeptr ^ 
mg  the  deposit  of  solid  matter.     Now,  althot^h   I  have  noM 
analysed  all  these  specimens^  it   is  well  enough   known   whaii 
sewage  water  contains.    Some  sewage  m  soluble  in  water,  and 
some  is  insoluble;  although  the  water  is  clear  therefore,  it  is  by 
no  means  on  that  account  purer,  some  of  the  most  <" 
ingredients  being  soluble  in  water. 

In  flood  time  ^e  insoluble  matter  comes  down,  and  the 
ourses  to  some  extent  are  purified,  the  solid  matter  being  i 
these  cases  more  or  less  carried  into  the  reservoir. 

Kow,  it  is  possible  for  soil  to  purify  water  from  a  considerable 
amount  of  sewage,  as  water  from  purely  pastoral  land  Bhow%  j 
when  the  water  sinks  into  the  ground  and  oomes  out  purifie ' 
but  here  the  matter  has  no  such  chance,  it  never  sinks  into  the  ^ 
ground  to  be  purified.     The  aewera  run  directly  into  the  river 
without  concealment. 

There  is  no  doubt  therefore  that  the  Tame  contains  the  * 
water  from  a  population  of  at  least  a  quarter  of  a  million;  tliw" 
papulation  covers  ail  the   ground  on   the   banks  of  the   river 
Detween  Birmingham  and  Wolverhampton:  there  is  ecaroelj  an 
acre  of  groimd  not  covered  with  works,  buildings,   road% 
rubbish  m»m  works  of  various  kinds. 

These  villages  and  scattered  houses  are  many  of  them  in  a] 
wretched  condition,  as  far  as  their  sanitary  arrangements 
concerned.  They  are  generally  or  altogether  without  sewen; 
streets  are  lined  with  open  drains:  m  many  places  these 
stagnant,  and  deposit  gi-^en  offensive  matter  before  the  hou 
In  all  of  them  the  flow  is  interrupted,  and  the  inhabitants  must! 
suffer  from  them.      Now,  it  seems   qiute   essential   that  the 

places  ahould  at  once  be  put  in   proper  order.      When 

happens,  the  streams  wiO  carry  away  much  more  of  their  refuse* 
and  by  clearing  the  towns  more  the  streams  wiU  become  still 
more  uapure.  Some  of  them  are  now  applying  to  be  put  under 
the  Board  of  Heidth. 

At  present  the  stream  which  fills  the  Birmingham  reservoiiml 
is  the  washing  of  fifty  miles  of  land  inhabited  by  a  population  I 
living,  to  say  the  least,  in  a  state  so  far  from  l>eing  conducive  ta] 
health,  that  the  whole  country  has  been  appalled  bv  the  severi^  ] 
with   which  epidemics  have  attacked  them.     Bilston   itaelf  ui:^ 
drained  into  the  Tame,  and  even  in  the  time  of  cholera  sends  ita 
polluted  water  to  l>e  drunk  at  Binning  ham.     There  b  no  portion 
of  England,  not  even  in  the  streets  of  London,  so  uniudted  for 
collecting  the  water  from  as  this  portion;  there  can  be  no  doubt  I 
whatever  of  this. 

Besides  that  the  river  contains  the  washings  of  such  a  popu^ 
lation,  and  the  washings  of  so  many  iron  and  chemical  works,  it 
contains  the  water  also  from  numl^rless  coalpits  which  cover  the  J 
district  fi-om  one  end  to  the  other  in  perfectly  marvellous  numberi;«l 
Water  from  coalpits  is  never  gooa,  it  contains  salts  of  variotiaJ 
kinds  and  in  great  variety,  subject  also  to  considerable  chaoges. 
Even  a  coal  district  is  o^n  unfavourable  to  the  water,  eyen 
when  it  is  not  pumped  up  directly  from  the  pit. 

The  rain  in  a  busy  manufacturing  district  is  always  impure,  mm  \ 
is  well  known,  fi"om  tlie  blacking  of  the  water  from  the  house- 
tope,  and  the  general  blackness  of  rain  water,  however  aillectedt  j 
in  manuiactunng  districts;  besides  its  blackness,  we  know  that  J 
its  taste  unfits  it  for  drinldng,  m  that  however  the  soil  may  bd] 
in  the  district  in  question,  rain  from  such  a  quarter  wouli 
unfit  for  use. 

I  can  only  conclude  by  saying  that  in  every  respect  the  water 
of  Birmingham  is  absolutely  unfitted  for  domestic  use,  and  for 
many  mercantile  purjioses,  whether  calico  printing,  dyeing,  or 
mere  use  in  a  boiler^  and  that  I  know  of  no  city  or  town  which  . 
has  a  supply  at  all  to  be  compared  -with  it,  and  the  inference  of  J 
course  h>,  that  the  health  of  the  inhabitants  must  suffer,  as  we| 
know  it  has  done  in  other  cases  not  so  bad,  and  that  it  beoomee  i 
matter  of  the  greatest  importance  to  obtain  a  better  supply. 

a  A.  Smith. 
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ESTIMATE  FOR  LIGHTHOUSE  AND  BEACON  ON 

NEW  SOUTH  SHOAL,   OFF  NANTUCKET,  U.S. 

Stkopsis  of  EHimnte  far  the  erection  of  a  Pneumaiie  Iron  Pile 
Lighthouse  on  Netn  (DavuPt)  South  Sf^oalj  off  Nantuckei,  Mae- 
mehu^its.    Time,  four  and  a  half  if  ears. 


Cost  of  ctrttctut^:  materijhla  &Dd  labour ....„,«„,.. 

Coat  of  patiems ..„» 

ExpenMH  »t  foundry,  officTes,  k,c. ...«« .,. 

Kxpeoflet  of  building  up  uid  taking  down  strticture  at 

foundiy ,,..,. ,. 

Coot  of  receiving  and  tender  flteanun^  and  cameLs 

Coftt  of  pneumatic  apporatug,  including  steam  air- pump 
Ej^^nsei  of  receiving-iteamer  fint  161000  at  the  aboal 

Do do second do 

Do .....do......... third    do 

Kxpemeo  of  tendet^  steamer  first  season  at  the  shoal 

Do .,,.,.,. do,,.. .,„. second do..,,.,,,. 

Do.., , do ,,, third    ...,,...».., do.., 

Dses  of  workmen,  Jbc,  fixvt  season  at  the  shoal 

Do .do.. <... seoond .,do, 

Do do. ..third do 

neous  eitpenses  of  Gonstruotioil 

MiaceUaneous  expenses  of  dwelling,.., 

Cost  of  lenticular  lighting  apparatus 

Amount.. , .,*♦ 

Contingencies  15  percent. 


Total  amount 


^ReqmI^  for  first  year  and  a-hatf  at  the 
foundry,  Ac .,,(»),.,  $190,589  20 
Do,--for  first  year  at  the  shoal  (oK,.       40,947  76 
Do,,. for  second  year.. ....do.,..,. (/})..,       37,249  07 
Do..,for  third  year    do...  ..{«^...       54,000  75 


Total  amount 


$89,176  50 

1,000  00 

18,196  00 

7,017  50 

66,000  00 

4,084  74 

10,816  20 

10,941  20 

12,191  20 

0,620  S5 

6,995  8f 

7,746  86 

10,519  96 

10,519  96 

9,668  76 

6,823  75 

6,622  87 

8,350  00 


280,684  16 
42,102  62 


322,786  78 


$322,766  78 


[t^—Sfnopti§  of  eif^vwli. — MaHmialM  amA  Jahowfor  i 

OQai«fvionght<iraii(r) 

Qui  vi  esst-&oo  [9) 

Cost  of  material 

lAbour  on  wroa^tlrQa  [t,] 
T^t ast-iroii     ' 


Laboor  isu  cast-iroii  (w)  . . 
labour . 


Oust  of  inwItt-lrcMi  {%]  , , 
GoilsCcast-irati(ir)   ,. 

Coit  of  tnaiejiai 


lAbour  00  VTDOgfat-iitni  {m)  . 
lAboir  OB  ca«t-ircm  (« )    , , 
Cueitflf  laboor  . 

Third  (rfottW*)  MoHon  i,<!vm«icni  to  ^«'iot>n'. 
wroM"    ■ 

€30Sl«fGHtrS 


\  of  wrcMigbi-inm  (x)  , 
f  castrmm  (44) 


Cost  of  luatcriiJ 

lihbcmr  on  wrwgbtiron  ;Wi} 
tabottr  am  out-imi  ( 


Co«t 


11  (« j  , , 
of  labour , . 


THrd  {/ierntiU)  tectur,. 
Gost  of  wroiuliMniiQ  [hk) 

Ckist  of  cutrlroD  (tf)   , ,        

Cuct  of  material    , . 

LaboSLT  OD  UTought-iroa  \kk) 

lAboar  OD  ct^t-ma  (0)   , 

Onsl  d  Jabottr  . . 

/ScMit*  id<mt>U')  taction, 
Ooslof  wnNigibt-lnm  (urn) 
OmU  «t  carina  iim}  .. 


laJboar  od  wrongbt-inm  (eo) 
Laboor  on  oast^inia  (1 
Cost  of  I 


Gosi  of  wTougfat-iron  [qq] 
Oostofcast^mm  irr)  ,. 

Coitt  of  tuaUsrijii 


s.m  so 

92t  00 


18,044  8S 
1,841  20 


4.8S4  90 
6fil  OC 


8,291  Qg 
168  n 


1»S4T  30 


t,«Od  SO 
792  00 


l,fiSI  40 
400  00 


5,483  «1 
904  41 


1,880  M 
488  00 


ESTIMATE  FOE  UGHTHOUaS-^sviao^. 


(«.} — EmfumMU  aifoiiftdrjf,  ofiou,  Ae, 
Afent  at  ftmadiy  14  year,  848  dajB,  at  $8  fiO 
Bocdcs,  Me,,  <m  oimferiielioa,  4^  r«ar&,  *l  $100  . . 
etatkoery,  offfloe  and  dtuwiDg,  44  jroan.  At  $T& 
Offloe  rent,  1  oB^  U  jear,  2  oflkesl  7<»>«i  a^  $13S  ,. 
Offloe  fuel  St  $?S  tmm  per  fear 

CMBoe  attendsaoe  at  $48  web  pv  year 

Clerk  44  joui.  or  84  ooutbfl.  St  f  7ft  , . 
BranfliiKniysi  I  ysara,  or  88  mantlii,  at  $T8 
Qnutsni  aad  ftisi  ftir  1  D^for  44  foarm  at  $87ft 
Qaartars  and  Aul  fis-  3  UeDteaaals  48  yean,  at  $818  80 

esdi  ptr  ytar 
TnaspoftatioB  of  bsfgice  of  S  oOoars  U.  S.  A.,  44  yoart, 

at  $80  each  per  7«sr 

Koitolofstniotare  ,.        , 

Total  amoont       

(d,)— £rp«nMt  ^  tmOdiikg  n^  and  tdkimff  damn  ttnt^jhin 

Ai  /baiMlry .     Tim*,  74  tnomtks  nf  38  daf$,  or  198  day«, 
1  rigKor  La  ohazite,  198  day*,  at  $8     ,, 
6  maddnJats,  198  days,  at  $ire«ch— $1S  , . 
4  labooWTB,  198  diwa,  at  $1  80  wih— $8     . . 
1  tiUokamltb,  198daja,  attS 

Ivtriker,  198dAya,a»$l  80 

T80O  fMt  huDbdT  for  «caffoldiii|f 

18  «pani  for  scaflbldiag,  from  13  InclMi  to  8  laohea  at  boll 

Derrick 

Toolfr— driUa,  slodui  and  din,  jack-screirs,  rolknaod  ban, 

dampA^  bammera,  «a«««  chijiBSa,  aisa,  adau,  czowban, 

ftc.,  mduduig  ■tMiI  for  oold-obisils    .. 
BktdD  aad  &l]a,  rifidng,  UdUaga,  Ac 


(a.)— Cb«f<|friefMiy«Ml  1 
1  noeiiiitt^ftcaaier.  180  Ibst  I 
1  tBoder-al«am«r,  90  &et  ia  k 


fclokttgtli 
iltfurth 
,  100  liMt  in  kikfftb,  at  $7800 . . 


olai,  In* 


r/.}— Jfoteridt*  md  tdboar  >br  wmmmnHn 

dlucUm  ft«iim  Oil  i>— ip  {mwmm  to  ^Moraj 
Ckwt  of  wiwusbt-irOTi 
OtMt  of  cast^iroQ 

Cost  of  material 

lAboor  on  wroQ^t-iron 

Labour  ou  cut- mm        .,         .,        ••        *•        • 
CoHt  of  laljoajr , 

Ooil  of  iteam  air-pomp 

Total  sBioimt 


awond,  <M«ci  Alrd  Moaonf  At  C8«  aftoot. 

Imaitar..    ..    ..  8  moothMat  $lOOpBrmaakli .. 

Iflnfcmate do.  40        do. 

laoGODdmate..     ..        do.  10        do.      .. 

1  pilot .do.  80        do. 

1  int  engiaemaii    ..       do.  80        do.      .. 

Ifloooad    do.      ....    do.  40        do. 

S  flremen do.  28        do.      each    . 

..do.  90        do.        do. 

do.  SO        do.        An.     . 

e  boatiocm    ......     do.  30         do.        do. 

1  atewaid,  1  oook  . .        do.  SS        do.        do.     , 

8iib«i4tRiiQe  <jf  '24  perMma,  188  days,  at  88  oeuta  eadi  . . 

Fuel,  8  Uiiu  cofkl  per  day,  849  toos,  at  $8 

lUpaiFB,  9i  per  Msat.  iHi  $28,000— cost  of  steamsr 

Expenaw  lii  ordktacy.  8  moDthi,  al  $100 

Total  amount 

Oooond  amaiiiOii  aamin  as  tbit  flmt 

WHb  an  additional  Si  per  onat.  Ibr  repain 

tTotal  arafmnt 

Third  •eaaon  same  aa  the  aooond  

With  an  addUiaoal  6  per  cent,  for  rcpain 
Totaiain 

{lL}-^Omr«Mi  mpmm»  0/  imdtr-ittamer,  *».,  Jitai,  jsemd. 

cHul  tkifti  tMtBmM  ta  the  ihotd. 
I  master,  8  moutlu.  jit  $78  per  moaUi  * . 

Imate  do  8ft        do         

1  pilot,  neitiag  alio  as  aeoond  mate,  8  montlia,  at  $80  per 

CQOUtb    . ,  « . 

1  flrHt  ^ugineman,  0  moatht,  at  $80  per  moatli . . 
1  lectmd    do.  do.  80       do, 

1  flreiiuui    . .        . .     do.  38       4a. 

1  ooal-boamer  ..         do.  30       do. 

Sbaiida  ..   da.  M 

8bcia(mBD        ..         do.  90       4o.         do. 

1  tlewanl,  1  eoolc  . .  do.  38       do.         do. 

SabsiSMnoe  of  IT  penons,  188  days,  at  88  esata.     . 
rnaU  14  too  ooal  per  day  2744  taos,  at  fa 
Bupain,  ^  per  oeat.  on  $18,000-<o«t  air  si 
~  I  In  onUaarr,  8  mouthi,  al  $80 

l^ntalamooBt 


$1,918  00 

480  00 

887  80 

987  80 

840  00 

880  00 

4.080  00 

4.700  00 

2,806  60 

3,821  80 

878  00 
800  00 


688  00 
SJ40  00 
1,170  00 
890  00 
2y2  60 
180  00 
90  00 
800  00 


1.000  00 
8M  00 


28,000  00 
16,000  00 
18,000  00 


n  4s 

3,178  82 


88  00 
872  00 


800  00 
340  00 
180  00 
380  00 
880  00 
240  00 
800  00 
S40  00 
480  00 
980  00 
800  00 
1,887  90 
8,294  00 
838  00 
800  00 


10,818  30 
8S8  00 


$18,198  00 


T.OIT  80 


88,008  00 


3,349  74 


4,084  74 


10,941  90 
l,ii80  00 


18,R1K  *iO 


10,911  iO 


12.191  ;tO 
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BSHMATS  FOK  J[J0HTH0USI^-O>jrTifniL 


ti>— CWrtnH  ai>mte*  of  iroriro-Ni,   A«..  ftrtt  or  Mm)d 

§$it^fft  4^1  fim  fhw»L 

1  MpAdntoidimt  of  work,  isa  dji^  kt  f«  0« 

sm  00 

SlbruDeu                           ft*Y.             ^W^wk     ♦. 

916  00 

H  miidniilata                          ■                    2  00  do.   .. 

8,928  00 

2  riagfm                                             2  m  do,        ,, 

T32  00 

ScArp^-m^rn                                              i  00  do 

T32  00 

1  iUr]c4ittHh    ,,         .,        ti,K                'i  00     ,. 

866  00 

I  f.inkrv    ,.         ,.              ^0.                1  jKJ          ..         .. 

iTico 

1,600  00 

1    tcwiuil,  1  rtjok   do,                             2fi  00   d«.  .. 

SOOOO 

s«[«i«t45acoof2»pewaii«,md«]f».*taficeiiyeMh  .. 

1,S67  U 

Totriftmaaiit 

$10,619  96 

AiHxmd  wBAflon  ftt  thff  kImaI  mtiip  M  the  ftrrrfr    . 

10,610  &fi 

{j.)'-(\rrm$  mpmt^  of  wrihiwn,  ^0.,  lAird  uaxm  oi 

th4thoal. 

916  00 

« furemea                             do.               2  60  «iRh     . .      , 

W6  00 

i,sao  00 

2  rifig^-n*                               do.               sr  00  do.       ,  * 

T.W  00 

1,S30  00 

1  bUck^mJtli  .*         ..          do.                2  00    .. 

»0G  00 

l*tT*er              ..        ..     ik»,               150         ..        .. 

27i  60 

« LiliijurBn           G  mriiitiu                     2^  00  Oftctl     . . 

900  00 

1  «t.?W3iH,  1  corik      dy                            26  00  do.  .. 

BOO  00 

hukjuLitflnce  uf  ^  pcrwm*,  ISS  dAjri^  at  S6  ceuta  oacU  , .       , 

1,601  U 

P,nfiS  75 

Pnngb  1                                       (0  harbour  of  dcTMuinre 

fUHi                                                        .             ,.            ..            ..            .. 

1,120  00 

Wuwi-iii.'  ii(  i,.ti-i)..ar  oJ  iiri>:uimK:  and  rcfugo,  >  yenris  »t 

l^i^U) 

1,500  00 

ajid  fiprrjjte 

360  00 

PfttnU  ftud  p*iitt-oil*,  &t\.  Md  pamt-lmjdie*,  for  ironwork 

J150  00 

1:  dl-«?  hum-,  -m  ]h.  ewih,  ftt  $3'J  60  *-jw^Ji 

196  00 

fldbclK                       :idl.*t|3r60o«A 

1«6  00 

rsOO  f.                    t  T  iGafftddinr,  indndinf  fhjigkl.  At 

$JT                       tud 

20a  26 

Derrkk  fni  wnrk  at  tbc  ilioftl 

600  00 

lUocbi  And  fidlB.  riKllii&  liuldan,  &c. 

1,000  00  ' 
72  00 

T                   TM,uforfaiws«.»t$a4 

^                    vkiiiiitbrci«l,»t«fiooiii»            

12s  00  , 
76  00  ; 

1ST  60 

Fntl^^t  of  d«iridc»  blocks  &adlllllc  fbigsi^  AmaMM,  &cu 

1,000  00 
75  00 

0,82S  71 

260  00 
lU  00 

Idljigy.  m^liffi-ioot"  ..   "  ..   "  ..  "  ..  "  .. 

fSOO     ./       ., 
«  f.in  oil  butt*,  M  by  T2  lnc)iea,  wMh  drip-pans,  at  $20  60 

626  26 

125  00 

1  r..i--T.rTJ.  ;'.:ii>n  lb.  at  2.-;  c^hU         

T60  00 

]    ■        ■  ■■                     in'Pvr-',     I'm    1.n'   1,.   II 

676  00 

]                          1       r  I          1       ii4  1  wntching-roam  eioirti 

100  00 

y                             -  ■  i"'iiiiji^.  &c 

800  00 

1  uani.^  to  line  dweUlng,  indad- 

luUAifld     .. 

045  00 

1                                                -li,  vxsiujjji,  &C. 

aoo  00 

I'                                                L ••*,  nidlt,  Ac.     ,. 

160  00 

1                                                     ^icmU 

6T  00 
1,162  00  1 

1                                          I   iiMu  t^broikbei,  Iw  dwellmg. 

son  00 

f                ,                     ,.  appftratM,  dwcUing,  Ac, 

ITw  «5'j 

ToyJamovnt 

fi,fi99  8T 

t^nri^iW  lIirhtLn^  appanktu,  lit  order  flsod 
Fuiureji  Afld  expense*  tor  i«roe 

B,OO0  00 

S60  00 

Tf*1al  aiMujit 

8.860  00 

fi '— A>/vii.n-j  ./^rtl  jMoronff  ■ 

Ar.  i.t  .-.v  fi lr> 

l.aiS  00 

K^  '    .  ■- tnirtaon;itaii.>^ 

i!(;2  no 

» '                            L  mm  alt^iuLuir..: 

:o7  60 

*                                  tail  , .... , 

t:,:ri<i  w 

♦                                      ifk-TTJil.i  and  Lkl>our 

^ \lTft  60 

i.m.i  00 
4»oi»4  74 

1                             -„ •-„    :i'    —  -    :---„   duHU    etiuLiurejt 

7*01T  60 

1 1;  und  t«iid»'r  flt«uncrm  and  camel*  . . 

66,000  00 

t  turn  ttom  foundry  to  karlxmr  of  depaiturii 

1,120  00 

1                      rhooie  at  harbour  of  dntartore  and  roftigv 
<^u  .1  tud  for  I  lUAJOr  and  i  UeitWiiaitto     . . 

260  Ou 

TX&  00 

1»S,T»  71 
U,m  46 

OnntinsmdiM  t$  Mr  <wiil,  i .                   « . 

100,680  30 

XSHMATE  FOB  I«tOBTH0171Sl&— Coitiruio. 


(0.) — £iEpevu«f  ofjirtt  fmt  at  (JWr  nkoot. 
CiiiTeiit  eipettaea  of  rpcelTtii|f^8teaiiiier 

Do.         clo.  i«iid««r-ct«aiiier 

Wbxria^  at  barbour  of  dapwrtore  and  rvftigv 
PaUttfl.  oik,  &c,,  and  paintrbnuhcA,  for  iron  work 
l3diflcbnojri 

Lumber  for  scafEc^ldltig,  including  fireigbt . .         . .        « . 
Derrick,  btodkf  and  CaUj,  rissinj^,  kc. 
Fvitable  forg^  ftimaoea,  bltMJtnJpitb^  took,  bladumitllf' 

fnnl 

4  '  ^    .lart,  3  of  e  oare 

Fi  ick,  blockf  and  itUa,  fbrgei,  ftunaoea,  ^ko. 

Cu  -t«of  workmen,  :&o 

BiH^tcA,  j^u.,  on  uaaitractiDQfftaiiooiny,  ofEloe  and  drawii}^ 

OfRoe  rent,  offios  ftael,  oiffloe  attonduioe       

Clerit  and  dragghtwnma       

Quortcn  and  futd  fur  1  nu^or  and  S  UenteoanU 
Trmiiffportatioiii  of  bogga^  of  S  dBcera  IT.  8.  artaj       . , 

Ocmtii^gttQciAa,  15  per  osnt.       « . 

Total  auuHmt  i«qiiii«d  for  Aral  70«r  at  tlie  abool 


( p.)—E3Spm$«»  tf  i^eottd  fmr  at  tK$  wkoaL 
CBmBat  expc>Aiie«  of  nsoemng-«toain«r 

Do.         dri.  tonder-Hitaaauir 

Wiutffikge  «kt  harbour  of  dBpartture  and  r«l^ge 
fikckamltlu' coal      ..        ..        ..        ..        .»        ., 

Camot  expeiui's)  of  workman,  A^ 

Booka,  itxu,  Ota  ooiutraction;  stAiionery,  oSIgb  aad  drawioig 

Offioe  nmi,  offioe  Aiel,  offloe  att«iidaoo« 

Clerk 

EkratigfaiinDaii  6  momtka 

QuArterv  and  fltid  for  1  nukjor  aftd  S  laetitisfuiDta 
TrHniportation  of  baggage  of  f  otDoon  U.  B.  anny 

0oiitltie«ide8,  16  per  cent . .        * . 

Tiytalamonnt  required  far  leooiidfittr  ad  thdiboil  .. 

{q.)^JSfpmmofikM  ywr  «t  Ihi  ikool. 

CiuT«at  ajqwnaea  of  tttoelTlniHteainar  

l>o.         do.  t«CMler-itMNU»er 

Whorf^  at  barbour  at  dapartare  and  rofage 

Blacknnltha'  ooal      . . 

CiuTtfiit  BzpenMM  of  wostonea,  tui. 

Books,  ttc  <m  construction:  ctaiiouery,  offloo  and  drawbg 

Ofnr«  ront,  offioe  fuel,  office  attondanoo 

Clerk 

Quarters  and  fnet  for  1  majoir  and  2  llenteiiaiita . 
Tranaportatloa  of  buinfe  of  9  offioen  U.  &.  army  . . 
Go«i  uf  bmtictdar  11f6tb«  maratua 
HiioaUaaflooa  expenaet  of  dwtkUlng 

Gontiniiejiciefl,  16  per  cent.  , .        

To^  amount  rt»:iuir«d  for  third  yt^or  at  tliu  nboat 


}10.3ta  30 
t{,«20  8ft 
600  00 
860  00 
SAO  00 
306  36 
1,600  09 

:tllT  60 

1»OQO  00 

T6  00 

10,SIU  d6 

176  00 

490  00 

I.8OU  00 

1,'JOrt  00 

IfiO  00 


10,941  '20 

600  00 

10,619  06 
176  00 
400  00 
900  00 

l,SOet  00 
160  00 


tS.191  !K! 

7,746  86 
6O0  00 
ea  60 

9.668  76 
1T6  00 
490  00 
MO  00 

I,SO«  00 
160  00 

8,860  UO 

6,62S  87 


6,841  01 


40,&4f  Tf 


8S,890  60 
4,868  67 


8T,S|8  <ff 


46,ft57  IT 
7,Nii8 


64,000  76 


ESTtMATB  FOR  BeACOK.  ^ 

Stkopsis  qf  Etftiniate  for  the  erection  of  a  Pneumatic  Iron  Mb 
Beacon  on  Neuj  (Damn's)  South  S/toal^  ofT  A^aiUueJ^ft,  Afam^ 
eku$etU,     Time^  three  year 9. 


Cost  of  Htructuro :  matenialB  iiad  Iftbotir  .,, 
Co4t  of  patterns 

Expan8««  ftt  foiindiy,  offices,  &c 

Expenses  of  buUding  up  and  taking  down  structure 

fttfbuDidnr    *.. 
Cost  of  reoeiviiig  and  todidersteftmera  and 
Cost  of  pneumaitc  apparatus,  indudmg  si 

pump 
ExpenBOB  of  rt}ceiving' steamer  ^i  season  at 


\% 


do. 

Do.        ieudei^ steamer  firrt  season 
Do.  do.  seooud  season 

Do.        workmen,  Jto.^  firat  season 
Do.  do.  second  season 

MieceUaneouf  oxpenses  of  oonstruotion 

Amount 
Contingencies,  15  per  cent.  

Total  amount     ... 


Bequired  for  first  year  at  fonndiy,  &c. 
Do.  do*  at  the  shoal     ... 

Do.  seocmd  year  at  the  shoal 

Total  amount     


«am  air* 
.,.   ..  (/-) 

the  shoal  1^1 
do-  \g) 
do.  W) 
do.  ik) 
do.  W) 
do.        f) 

M 


166.159  05 

425  00 

12,045  50 

4,945  00 

55,000  00 

4,084  71 

io,ra6  20 

10,1*41  20 

6,tf20  as 

ri.9y5  &5 

lo,.^lti  S15 

I0,r»l»  95 

5,433  00 


204,056  20 
SO,  COS  44 


234,664  7S 


157,530  21 
40,446  07 
36,68^  45 


234,6^4  78 
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ESTIMATE  FOE  BEACON. 


^^)— ifotvriol*  and  bUxmrfor  t(M«r  orfaundAtiifn  loellcm 
I  OmI  (rf  wrotigbMrais  (f) 

\  lAbOOF  OO  CWt-tTDU     \u}  . .  , 

Og«t  of  labour  . . 

fyeond  {dciM*\  MxMon  (a 
Ooifc  of  wfcfuglit-iroii  [t)  . . 
Ooit  of  OM»-iiua  iv)  .. 

Od«4  (if  maUsrul    . 

_„ _ji  irrcm^t-Utm  (if)  , . 

Ca«t  of  lAboOT  . . 

Thint  idoniiU)  wcUon  (« 
Ooiti  of  wrattsktrJnm  {^)  , , 


I  to  Ught^Kvim). 


I  to  %*I-A<»«#«). 


Ooifc  of  aat-iftm  i^ia) 
Oofltof 


nmteiial 


XfltWDT  Ob  «TOQ£llt'tfa&  (bb) 

fJsJbaoT  *m  eaflt-urani  («v)  _ 

Oostofkboor.. 

Ooat  af  wTcniffai-ifoQ  (<My 
CScMt  of  cMi-mio  (<»]., 

Cc«t  of  QtoieiiAl 

Xiiboar  oo  WT(iaght*mm  {//) 
ut-inm  \aff)  .. 
Coit  dmboiir . . 

ToUlamowit       •' 

{e^.)—Egpmt^  atftmndrp,  ojfctt,  St* 

p  ^\,  OQ  oouatnicLiuQ^  I  yi»rti»  at  $100     *  * 

wry,  gfflc«  and  drawbig,  S  7Qfti».  at  $T5 

flMlto  not— 1  oifiM,  1  j«w;  S  offlc«t«  H  jreut— «l  |US 

»  alkndaiiLoe,  at  $  14  «ach  per  year       ..        .»       *. 

lOleilt,  Ijeorit  or  S6  cuuntlti,  afi  $7S        ..        .«        •• 

""       " 'ankAD.  2  Te^kTs^  ur  24  uMmthii,  At  $76 < 

I  abd  f(jel--l  mjijor,  throe  Tcan,  at  $(T9 

BcK  do.     2  U^uteooal*,   8  yeon^  at  tilt  £0 

ryeor.*        

dwa  (tf  iNiflBVfo  of  8  oflloen  IT.  8.  A*,  8  fean, 

■t'ffiO  eidi  pm-  year 

f  Model  of  ■tmettum         

Total  amotmt  ..        

|i»—  11i»««  8  mhmCm  ef  98  dnyvp  or  180  dayf  * 

^inft.  18^  doyik  at  18    .. 

,  110  daji.  at  £3  eocfa— f  12 

I  labouren,  180  dft/i,  at  $i  40  each— $6     .* 

t  bbekaraltb,  180  daja,  at  $i       

fl  ilfftiir»  180  doyi,  at  tl  60    ..        .>        

IfOOO  l<Bet  Imnber  Air  icaflblduijf^  «* 

riti  tiU'ir-*.  for  MSsyKildiag,  fktun  IS  Idcdm  to  8  iodkes  tx  butt 
I- 

i  Ntocka  and  dka,  JockKrewo,  rollsn  oad  bara, 

..  .u,  ,  :.^ruwbAr9,  bomtnai^  tawk  duliels,  oine,  odMS, 

tf^M  u^t^udlog  sied  for  cold  dudek 

Bloclu  ood  fiillB^  rj^^ging,  laahiop,  4c. 

Total  aounmt  ..        .*        .. 


I       ^i?,y—Ci>0t  rtetMn^  and  tend!ir-itei>aiirt  and  «Mni2#. 
^1  f«eelTing'Cl««i3iier.  180  feet  in  leagtb 

-fteoaier,  90  f«et  la  Jangth 

,  lOO  &i«t  lit  kagtb,  at  iT800 .» 


Total  I 


if,}-^Mattfiai»  and  laUmr  for   fm^matie   ofipttraiiu, 

OofltoCifTnaflit-JrQii       , 

Ootiofcaat-iraii        

Ooet  of  matoiol   .«        •. 

tMhouT  OD  irroaf  lit'troQ       *  *         

Ijtboar  on  coflt^inm        «. 

CJuil  of  labour..        ..        ,. 

loli^piuap 

Total  aniottnt  .. 

(^.J-^t^wrmf  taBptnta  of  rtteiwif^'fteam^t  So.,  jtrit  oiid 

1 1  Baiter,  8  inaiitlu,  at  $100  per  luodtlt        

bi  flift  JBAia»  d  aaoDUUi,  At  $40  ^ler  month 

1 1  iSQODd  mate,  €  monuii,  at  $80  per  mootli  .  *        . ,        . , 

1 1  fiet,  8  moDtba,  at  $riU  per  month 

1 1  ini  ^^|i^g^|^^l^lanJ,  0  motithB,  at  $60  per  raooth 

wl  aeocnid    do,         8  loonttu,  &t  $4A  par  moath  .. 

TS  flii«Bi«D,  6  numtlu.  at  $:25  pt'r  luoiith  oadi . . 

1 1  ooal-hcATera,  8  mu&ihi,  at  %2it  per  rooatb  eocb         *  • 

1 4baadi»  0  mcntlu,  at  $20  per  mootli  eadi   .. 

I J  boaUDCoi,  8  BMmtba,  at  $iO  per  montli  eodi    .. 


8^131  SO 
»aT  00 


18,048  88 
3.842  80 


4,884  m 

081  00 


8,201  OB 
198  72 


1,847  20 
U'li  00 


728  80 
8,180  49 


Wif   00 


1,277  50 

800  00 

328  00 

638  00 

§60  00 

340  00 

2,700  OO 

1,800  00 

1,787  00 

1,881  00 

480  00 
480  OO 


890  00 
1,860  00 
780  00 
960  00 
lft8  OO 
100  00 
60  00 
600  00 


700  00 
4O0  00 


26,000  00 
18,000  00 
15,000  OO 


73  43 
i,lT8  rj 


6n  00 

sn  00 


600  00 

240  f>i> 

lKi>  LiO 

3fK>  00 

240  00 

800  00 

240  OO 

§m  OO 

seo  00 


19,887  03 


8,4.88  30 


8,809  80 


1,679  SO 


8.878  98 


1,231  20 


12,046  80 


4,i»4d  OO 


»00 


2,249  74 

A8«  00 
1,200  OO 


4,0i!»4  74 


B^HMATE  FOR  BEACOH— OofTiJtinii. 


1  ft^ward,  1  cook,  6  L                '  :5  perjaonAb  eoeli         ,* 

$800  00 

Snbd5t«iu»  of  24  pop                      ,  at  38  oebte  eodi  .. 

1,657  20 

Fuel,  a  toni  coftl  per  1                    ■,  at$0 

8,21)4  00 

Rspalra,  ^  p«r  cent,  on  ^  j/»,'^iii»^  (X«t  af  ftesmer 

825  00 

Kxpenoai  in  ordlaary,  0  montbA,  at  $100 

600  00 

Total  omoont,. 

lO.SKJ  20 

fio.nitJ  L'i» 

SMOod  BeasoD  urao  OB  the  first          

WltJi  aa  additional  24  per  oBut.  fbr  ropairs 

626  00 

Total  amoant       ..        

'  ■ 

10,i>tl   -«' 

1  aiMter,  OioonthB,  at  $T8  per  toontb 
1  Diat«,  8  momtbo,  at  $38  per  moaUi 

480  20 

210  OO 

1  pUot,  a4,'tutg  alw  OB  oecoiid  mate,  6  moatha,  at  $00  per 

month  ,.         .,        

8C0  00 

1  flnt  cnginoBum,  8  numthi,  at  $50  ptrr  nwnth  . . 
1  Mcodd    do.        8  monthx,  at  $80  por  munth 

aoo  00 

im  till 

1  OrDman,  6  mootbe,  at  $28  j»er  niunth    . . 

1  ooalhearer,  6 numtlM, at  $30 per loattlb 

160  00 

120  OO 

S  honda,  8  noothi,  at  $20  per  mouth  aadi 

340  QQ 

e  boatmra,  8  moutha,  at  $30  per  fmmtb  each 

1  steward,  1  cool;,  6  roooiiba,  at  $28  per  mnnth  each    . . 

720  00 

800  00 

STib«iJt<ui«u  of  17  penooa,  188  dAyi,  at  86  ccutd  OACb 

l,(tM  && 

Fnul,  1^  too  {»al  per  day,  2744  tutii.  at  $8 
Bepairs,  2i  per  cent,  ou  $18,000.  *»etrtfBteamer    .. 

1.^47  00 

876  00 

EjipoQ*ea  la  ordbrntr,  0  numttui,  at  $80 

4S0  00 

Total  amoaut 

6,«50  86 

d.OiO  85 

With  an  additional  21  p<ir  cent,  fer  ropalw  ., 

876  00 

9,mh  85 

§ta*9n§cU  thethouL 

1  vapertat«ndeiii  of  work,  18S  daffl.  at  1,5    . . 

215  00 

3  fia«mem  188  day*,  at  $2  60  «e. 

916  00 

S  riggen,  188  day*,  at  $2  tach 

2,928  00 
782  00 

2  oarpeotera,  183  days,  at  12  W3b     .. 

7Jl'i  00 

8*10  00 

Iitriker,188days.at'$l60 

274  60 

10  labooran,  0  moirtliii,  at  $'i5  «ahh 

1,600  00 

1  ilewani,  1  cook,  8  month»,  nt  $28  eadi 

800  OO 

9abai»tetioe  of  29  petMiki,  lan  daya,  a«  86  oeota  each  . , 

1.857  49 

Total  Aznauiit      

I0.51i>  M.'* 

10.819  t>6 

and  re^*K<J,  466  tooft,  $1  76 

816  60 

WbartoiEf*  at  bartuur  ot  departure  aiid  ctiftigo,  2  yean,  al 

$5au         ..        ..       ..        

1,000  00 

TeioiM>pary  wharf  hoitae  on  wharf  at  harbour  of  doparture 
aod  rof uge       ..         ..           * 

380  00 

FalntA,  and  |j«aii]t-oilat  ^m  *^'^  palnt-bnuibea,  for  irobwurk 

8O0  OO 

6  dbc  bttoys,  600  lb.  each,  at  \  »82  60  each 

196  OO 

6        do.          8Mlb.eacb,  atS!i7  60 

106  00 

&000  ftM^t  lumber  for  acairoldiug,    uidhdhog  freight,  at 

$27  ao  per  thoujand 

187  60 

Derrick  for  the  work  at  th(?  shoal       

600  00 

Blocka  and  folia,  rigglut^,  hiihiags,  Ae. 

800  00 

SiMrtaWefor«e»,at»StIeacb 

BiadcamlUur'toolifbrdo.,at$84eadl 

72  00 
1          128  00 

300beahol#afhlftdumithiifooftl,at25aHita 

60  00 

4  boat»- 9  of  8  oai»,  2  of  8  oan-Hit  $260 

1,000  OU 

FT«i^tofderrfdi.blodaai)d£ilIk,fo(eea.&c,      .. 

70  00 

Total  amount . .         . .         .  *         ,* 

fs4<a  *kt 

fa'  1— EapaiiW  <ifjlr>t  fe>ir  Mfo^ndt^t  *9i 

Affentatfoundrr..        .. 

l,27T  80 

I^-L-   *        ' .,.f  rrir* i, .n:  statlcnery,  omm  and  diawing 

176  00 

<                                              atU:iidauoe 

345  00 

1                                               ....        ..        ..        *. 

1,800  00 

1                                    .  ...^  juid  labour 

60,169  06 

*-                              rjioddofatructure        

876  00 

c                               rimiutiu,  indndUif  iteain  alrpnaip 
1...I-    '    -  '^  1  .^xi.^«g  up  and  taking  down  atnictore  at 

4,084  74 

imiinlry 

4,948  00 

t  !L*t  of  r«'4^iirlug  and  teoder-iftcaiuers  and  camela    .  - 

86,000  00 

FA'Ju^bt  uf  atruoture  fh>m  foundry  to  barbuiir  of  departure 

and  niftu50 

818  80 

S60  0ft 

C^uartera  and  ftid  for  1  major  and  2  lUuttmonta. * 

1,S0((  OO 

160  00 

Total  amotuit 

m.^r:   . 

Contiqgoiciaa,  18  per  cent.       .. 

-. 

30.847  1? 

Total  amooat  required  fSur  flrrt  year  at  fonndry,  4tc. . . 

l/i7,&rt«  -t 
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1E3TIUATB  FOR  BEACOIT— €ojiti¥T7»15» 


{</.] — ExpenM*  o/Jirtt  ymr  at  aJloal. 
Gurreot  AXpeoiMOfnieelviiitf-fltaanier  : 

4'^31T¥qlt  ttrpeoni  of  tendar-fieiuiMir         

Wh«Fflice  «l  lurboor  of  defiwtan)  »ad  refnge 

r«iiita,  wist^ili,  4c,  and  paiat-bnuhea  fur  iroovork . . 

Hdiwmcys       * 

'    uber  fbr  •caJfoM,  hu^udln^  freight 

ick,  blocks  and  fidU,  Hanog,  «c 

ablo  ftusett  bladEnnithr  tooLK,  tiLBdcHmlthi^  oo-d  . . 

''4boikte»  SflfSoars^  3of  6oan..        ..  

l>»lgiitof  denkk,  bkioks  *ad  &IK  tofe«i  *«>  •* 
C^tlrralll  «xp«oim  of  workmen,  Ae.     ..        ..  .. 

BonltR,  ftd.,  on  oaoatraetlani;  ^tBitioMTy^  affUsi  and  djrairisig 
nniM'  rent,  oflSoe  ftad,  office  attendanoo  *. 

<1t;rk  &ad  dran^tainaa 

QuihTUai*  aod  twA  far  1  ou^hot  and  2  lieuteiuuita . .        .  * 
Tranipnrtatirti  of  baggago  of  >  oflkiori  U.  8.  A. 

Total  amomst 

Conti&geadM,  15  p«r  coot 

Tolal  amount  reqoind  for  llr«t  jmf  al  th«  ihoal      •• 


(j/.'^Egpm***  iif  MOtmd  jfmf  at  tft«  MktMtl. 
I  Chtirent  eiponwA  of  reoeiTi]ig^M«aaier 
LCSurrnnt  eiptmMA  of  tflader«teamflf         . .        * .        , . 
LWhartaga  at  harbour  of  dcpwrtairo  and  refuge        „ 

^    '-Tiithi' coal 

tezpensmofvDrkmen,  &c 

a,  ftc,,  on  oonatrtitiilon:  sUMcmeitj,  offloc  aod  dmwtiig 
e  nsDl,  office  fuel,  office  aCtendanoo  , .        . .        . . 

Jlertt         ,        

^  CNuutert  and  fiusl  for  1  Bu^or  and  3  lieutonanta  , , 
Tnuupoitatian  of  baggage  of  9  offioeTB  17.  S.  ▲. 

Tot^anHHui..        

GoalinffBndea,  16  par  cent 

TofAt  amount  rcqalrt»d  for  ftv^nd  j&jxt  at  the  shnal  . , 


MK>  00 
800  00 
MO  00 
IRT  M 
1,«00  OO 

1,000  UO 

TO  OO 

lO^ftlD  ft6 

17fi  00 

490  00 

1,800  00 

1/iOfl  00 

150  m 


lESnifATK  FOR  MATERIALS   AKD  LASOXJ^^-Comrnvtik, 


iSfiJTQ  60 


40,44fl  07 


10,t»41  20 

e,J*U$  85 

600  00 

25  (W 

10,M»  !^ 

115  00 

490  00 

9O0  m 

l,'Jt>i5  00 


Sl,909  00 


36.688  46 


DetaUed  Eatimote  for  Materials  and  Labour  of  both  LiffhthouMe 
and  Beacon   (a). 


Lowam  oa  rocirnATioii  ioauHLa'i  biotiqx,  coMJtoa  to  sots 
uoHt-nocA*  Ant>  sX40oir. 


il  U-laush  pilea  (lomniend  Mrap) 
QMila,  f  1001  03  oa<ii 


^*tT4 


S  OtBire  ooUar*  for  ipidflMrab  faraoea,  8198  lb.  «ach«  at  e 

Milk  ilOS  9S  eadi 
U  MiUaifli  I  eoUara  lor  ani4ar-w«b  braoeii  1S53  lb.  ea<?b, 

at«oaita.$81  ISeat^  .. 

48  iipldcr-v«D  biaoM  (16  wtriphntj,  19  zadial.  16  chord), 

8  br  4  InchM,  lOl.ftn lb.  at  4  cenU    ,,        ., 
48  diagonal  braoee  (16  |mui«1,  16  radial,  16  ehord),  ^Indk 

roand  iron^  43.762  lb.  at  34  oentt 

M  turnbackle*  iW  diagonal  braoet,  9868  lb.  at  I  cents 
4480  Ibw  bolt  aod  bar  iirm,  aborted  alaea,  for  botta,  nnf«, 

ttimpi,  kc  ,  for  lection,  at  4  centa       

8  cyllnden  vitb  cooe»,  11 J  46  lb.  each,  at  t  amts  %U2  U 

aadi  

9  aleerea  or  couplings^  8806  lb.  eadi,  at  8  oente,  $116  88 

each , 

16  peripbciT  odlan  for  spider-web  braoea,  187  lb.  each, 

at  8  oenta,  $6  61  eadi 

34  diagonal  briioe  daffpa  (6  panel,  16  chord),  64  lb.  eadi, 

lU»61b.at8c«nU  .. 

16  dlafoiial  braoe  daapa  (radial  chord),  1S44  lb.  at  S  centa 
16  ap&aiir^WQb  bmx*  clasps  (cbordU  4192  lb,  at  8  ccoti  . . 
16  <piderweb  brace  i:laap«  {radial  and  chord) ,  83001b.  at 

Soenta 

Lahamt  om  «ef««i^)U-iron, — (fl« 
0  IS-tndi  pDe*  Oiaauiierod  scrap!,  turning  each  6  f«i<>t, 

46  feet,  at  f6,  |3T0:  and  turning  to  lenictbB.  at  $6.  $61 
2  cfntro  raUan  for  apider-web  bracee,  planing,  torning, 

chi|>[>uig,  boring  bolt  hotM,  rlvoting  bnlu,  £c.,  at  S«6 
16  peripbciT  ooOan  for  npider-web  btiion,  turning,  ebCp> 

ping»  boring  bolt  holM,  riveting  bdUi,  ^.,  at  §42 
48  apidei^wcb  braoe«  ^16  ptuipburjr,  16  radial^  16  chord), 

fDcgtog,  cMppiiig.  and  boring  bolt  holea^  tie,  at  %lt 

•MftaU  voDJid 
|i  diagmal  braasi  (16  pnne^  H  radial,  16  chord),  flinch 

iDond  iron,   welding,   handing,  cutting  acrewa,    itc., 

f  7  SO  eadi  all  round 
06  tum-budUaa,  foiging,    turning,  catting  screws,  iic, 

•t$16  , , 

44A01b.  bolt  and  barJiUB,  aanrled  aiiea  for  bolt*,  nut«, 

itrape,  A£.  formootiiM,  at  4 onata  .. 

LAcur  am  eoil-lroii. — {«), 
0  e|llnd«n  with  oonea,  boring  eadi  8  feet,  2T  foe4,  at  $6 
0  fixtorea,  be.,  for  attaching  ouUara,  pipe4ng.  ^c,  at  f  16 
9  almvaa  or  ooupUnn  baring  each  4  reH,  96  Lh^  at  f  6. 

$216  aod  tuniiag  wr  attaching  ooDaiv,  &c.,  at  $10,  $^0 
16  porl^kOfT coUani  for  apMerweb  braces,  planing,  &c,, 

at$8    ..         ..         

40  nlaiwa  (B  panfil,  16  rhord,  10  radial  and  chord],  at  $3  60 
81  aplder-web  ciaip« 


1,631  6T 
694  62 


ir»20 


88  S8 
40  83 

126  76 

96  00 


18,876  66 


4.fllS  79 


676  00 


I  (16  radial,  16  chord),  at  $3 


162  00 
186  00 

806  00 

\n  00 

100  OO 
9t:  00 


8,7S1  30 


02T  00 


■aooxs  (notriLs}  sacrioir,  coxmou  to  aoTB  uoaT-soiiM 
Ajrn  aaJkcoir. 

Materialr-wnmffkt4r^n.^i9) . 
1  13'inch  centre  pile  (hammered  acnp),  14,800  lb.  •t7A 

60Qla    ..        ..  .-        .♦ 

8  perLpherr  pOea,  fhxn  13-inch  tapering  to  lOi  Indi  [ham- 

mered  i»crap),  12,686  lb.  each,  at  9  cents,  $1187  24  each 
fl4  spider-web  brace»  (8  ppripbery.  8  radiaL,   B   chord), 

6  bf  4  iQchea,  86,(^86  lb.  at  4  ccnta 
80  diagonal  braoaa  (82  panel,  82  ndlal,  16  ohocd],  8-iaoh 

mnad  iron,  62,874  lb.  at  84  oenta 

24  aplderwob  braoee  (8  paripherr,  8  radial,  8  ebord), 

6  br  4  inchoi,  46,421  lb.  at  4  oenta 

160  tarn-backiet  for  diagonal  braced,  16,438  lb,  at  4  c«nta 
1  c^ntn]  collar  for  spider- web  braces,   8228  lb.  at  6  oenta 
1  cap  of  centre  ooUar,  floor  of  hooae,  806  lb.  at  6  oeoita 
16  periphery  colLan  tor  s  lider-web  bmcea.  1S68  lb.  each. 

at  6  cents,  $81  18  each 

4480  lb.  bolt  and  bar  iron,  aaaorted  alsBa  for  bolU,  nuts, 

atrapd,  &c.,  farft6ctkm,«l4oente..        

Jfii<*HaI— cmt-iroM  — (w) . 
8  vleeiroa  or  oouptlngn,  8602  lb,  each,  at  8  cents,  $108  06 

each  

1  centre  eollar,  floor  of  bouse,  2616  tb.  at  8  cents    . . 

16  poripherj  collars  for  spider-web  faraoes,  18Tlb.  each, 

at  8  cents,  $6  61  each 
66  diaguoal  braee-claapa  (16  panel,  24  chord,  16  radial), 

80241b.  at  Scents 

16  spider-web  braoe  daspa  (diord),  41&2  lb.  at  8  cents . . 

Doi  (ndial),  8200 lb.  at  8  osnla      . . 

Liihofif  ON  wfxmphtAron. — (*] . 
1  12-Ln^lL  Tuunmered  scrapj  turning  6  feet,  at 

%6,  ■■_  ijiig  to  length,  (thJippIng,  kc,  $6 

8  periji'i  from   I'Mnch  taimring    to    I0|'inch, 

(haimntirEd  scrap),  tnroing  each  4  foet,  82  feet,  at  $6, 

$192;  and  turning  to  kqgth,  alot  and  chipping,  at 

$10.  $80    .,        *,        ..         ..         

48  dpider-WL'b  brac«Mi  il6  perlpherr,  16  radial,  16  dhord), 

fonciog,  chipping,  boring  boUi  Aolea,  4c.,  at  $12  each 

oil  rtiimd  

SO  diagaaal  Nraoet  (32  panel,  82  radial,  16  chord},  wedding, 

beading,  onttiw  •crews,  Ac,  at  $7  fiO  each  ali  rr>und 
160  tum-backles  for  diagonal   braoaB,   forging,  tumiog, 

cutting,  acrews,  An.,  at  $16 
1  centre  collar  for  spider-web  braoes,  tniiking,  pSaoing, 

diipping,  boring  bolt  bolus,  hfeting  baits,  &c.    . . 
1  cap  of  centre  ooDar,  Hvot  of  lMU«e,   chipping,  boring, 

bolt  holes,  kc.      ,.  

16  periphery  collars  for  spider-web  braces,  tnmtng,  chip* 

plug,  boring  ixklt  holes,  rirethig  boits,  ^,  at  $43        ^* 
4480  lb.  bolt  and  bar  iron,  assorted  sine,  for  boltA,  nufes» 

straps,  4c,  for  section,  al  4  oenta 

Labeur  on  ea<(-iroiL«— (y) . 
S  alMvea  or  ooaplLDga,  boring  each  4  feet,  32  feet,  at  $6, 

$102;  and  turning  for  attaching  ccUan,  4c,  $10,  $80 
1  centra  collar,  floor  of  house,   boiring  1^  foot,  at  $6,  $9; 

and  otkippiiu,  4o.,  $6 

16  poripherr  collars  for  spidor-veb  braois,  planing.  4c*,  at 

66  diagonal  braoe-dasw  (16  paiwl,  24  chord,  16  ndial), 
chipping,  boring  bob  botes.  4o;,  at  $2  60  each  . . 

82  spider-web  bmoe^iups  (16  chord,  16  radial),  chipping, 
boring  bolt  boles,  4c..  at  $8  each       


rmian  (DouaLa)  6acTio5,  comxox  to  both  uobt-bofsji 

AHD  UAOOS. 

Mtiterial-^mn>HgM-irm.—iw] . 
8  periphery  pilos,  fmm  lOj^lnch  tapering  to  8-inah  (ham- 

taen^d  4icrap),  8740  lb,  each,  at  D  cents,  $767  14  each  . . 
24  ei^der-web  brauen  (B  periphery,  8  radial,  8  chord).  6  bf 

8  inches,  19,561  lb.  at  4  ceots   . . 
16  dlaganAl  braces  (panel),  2|-injoh  round  iron,  6408  lb.  al 

ft^oentft 
S2  tum-backles  for  diagonal  braces  1760  lb.  at  4  cents  . . 
8  pirnpbery  ooUara  for  spider-web  braces  1868  lb.  ea6h  al 

6  c^nU,  $«1  18  each 

44S0  lb.  bolt  aod  bar  Iron,  assorted  siaoe,  for  bolts,  nnia, 

straps,  4c,  for  sectkai,  at  4  cents  . . 

Jlfolsrial^-ease^fOH  ^M). 
B  periphery  onOars  for  spider-web  brace*,  187  lb,  eadi  at 

8  cents.  $6  61  each 

8  diagonal  brace-clasps  (pnnell,  482  lb.  at  8  cents 
8  spider-web  brac<Hdasps  i  chord  j,  2096  lb.  at  8  cents 
8  spider- web  brace-dasps  (radial),  1600  lb.  at  8  oenta . . 

Labour  on  wrouphi-tron, — ihb). 
8  periphery  pUen,  from  tO|-inch  tapering  to  8-inch  fhai 

nien»d  wrap),  turning  each  4  feet,  52  foet,  at  $6,  $102}  | 

and  turning  to  length,  dot  itnd  chipping,  at  $10,  $80 
21  spider-web  braces  {&  piiripherj,  8  radial,  8  fhord). 

forging,  chipping,  bolt  LoIob,  4c,  at  $10  each  all  round 
16  diagcioal  braees    (panel),    welding,    heading,    cutting  I 

ftcrrws.  &c..  at  $7  60  each    . 
32  turn  tmi'kles  for  diagonal   braces,    forging*  turnbig. 

cutting  MTUW*,  4o.,  at  $12  60  each    . . 
S  puripher}'  coDon  for  spider- web  braces,  turn  tug,  chip-  I 

ping,  boring  bolt  boles,  riveting  bolts,  40.,  at  $42  each 
4480  lb.  bolt  aod  bar  iron,  assorted  sIkb,  for  bolts,  nute, 

Btrupe,  4c.,  for  section,  at  4  cents 


$l,07t  60 

0,007  02 

1,479  40 

2,200  fO 

1,816  84 
fl67  62 
198  68 
48  80 


864  46 

76  48 

89  76 

00  T3 

126  76 

0<1  DO 


42  00 


372  OO 


6,2»r  19 
y80«4 

f34S8 

70  40 


44  88 

12  06 
62  88 
48  00 


$18,044  < 


U49  dO 


4,ii4^ 


661  00 


168  7? 


1.84T  ! 
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BATIMATB  FOE  MATERIALS  AlfD  LABOtTB^-Coirnvnip. 


Labour  on  oa$t-iron,—{ee). 
$  periphei 7  collan  for  spider-web  braces,  pUmiBg,  ftc.,  at 

$8        

8  diagonal  brace-cUupe  (panei),  diipping,  boring  boK  botes, 

ftc..at$2  50 

16  spioer-web  brace-clasps  (8  ebord,  S  radial),  dilpping, 

boring  boll  holes,  Jcc.,  at  $8 


THIRD  (dOUBUI)   SBCTION,   !I0T  COM1I05  TO  lloaT-ttOUSI. 

Materialr-wrovi^iron.--i<iii), 
16  diagonal  braces  (chordi,  Si-inch  round  iron,  10,146  lb. 

at  S^  cents 

S2  tum-bnckles  for  diaffonal  braces,  17601b.  at  4  oeats 
8  diagonal  bnces  (chord;,  2-iach  roond  iron,  28881b.  at 

8^  cents 

16  torn-buckles  for  diagonal  braces,  4fOi  lb.  at  4  emits 

1  pinnacle  rod,  108  lb.  at  S^  centd 

4  bolt-rodrt  in  capola,  83  lb.  at  3^  cents        

4480  lb.  bolt  and  bar  iron,  assorted  siies,  for  boHs,  nuts, 

straps,  4tc,  for  section,  at  4  centd       

lfit0riai-<xu(-tron  — (s«). 
16  diagonal  brace-clasps  (chord),  864  lb.  as  8  cents 
8  pieces  pedestal  for  cage-coluMBS,  69841b.  at  8  cents  . . 
24  cdumns  of  cage,  10  inches  diameter,   |-inch  thick, 

85,822  lb.  at  8  cents 

8  odumns  of  cage,  with  oblkiiie  sleeves  to  receive  heads  of 

pUes,  18,3M  lb.  at  8  cents         

82  capitals  of  columns,  2400  lb.  at  8  cents 

8  pieces  entaldatnre  for  cage-cdumns,  21,485  lb.  at  8  cents 
82  ribs,  dome  of  cage,  17,360  lb.  at  8  cents 

1  piece,  base  of  cupola,  2664  lb.  at  8  cents 

8  columns  of  cupola,  1848  lb.  at  8  cents 

8  capitis  of  columns  of  cupda,  280  lb.  at  8  cents    . . 

1  base-ring  of  cap,  1452  lb.  at  8  cents 

1  cap,  1100  lb.  at  8  cents  

Xrohwr  on  wrotight-iron. — {/fj. 
16  diagonal  braces   (chord),    welding,   heading   cutting 

screws,  &c,  at  $7  50  

82  tum-bnckles  for   diagonal   braces,   forging,  turning, 

cutting  screws,  ftc,  at  $12  50 

8  diagonsd   braces   (chord),    welding,    heading,    cutting 

screws,  &c,  at  $6 

16  tum-buddes  for   diagonal   bracM,   forging,  turning, 

cutting  screws,  &c.,  at  $8         

1  pinnacle-rod,  forging,  Ac 

4  bolt-rods  in  cupola,  forging,  &c 

4480  lb.  bolt  and  bar  iit)n,  assorted  sizes,  for  bolts,  nuts, 

sUiips,  Sk.,  for  section,  at  4  cents , 

Labour  on  otft-iroi^  —  'jfg) . 

16  diagonal  brace  cla^tps  (chord),  chipping,  boring  bolt- 
holes,  &c.,  at  $2  50 

8  pieces  pedestal  for  cage-columns,  chipping,  boring  bolt- 
holes,  bolts,  kc.,  at  $2  50        

24  columns  of  cage,  chippinji!;,  &c.,  at  $2  50  . . 

8  columns  of  cage,  with  obli(|ue  sleeves  to  receive  heads  of 
piles,  chipping,  boring  bolt-holes,  &c.,  at  $8  50    . . 

82  capitals  of  columns,  chipping,  d(c,  at  75  cents   . . 

8  pieces  entablature  for  c^c-columns,  chipping,  boring 
bolt-holes,  bolts,  &c.,  at  $8  75  

82  ribs,  dome  of  cage,  chipping,  boring  bolt-holes,  &c., 
at$2 

1  piece  base  of  cupola,  chipping,  boring  bolt-holes,  &c. 

8  columns  of  cupola,  chippinj;:,  6ic.,  at  $1  25 

8  capitals  of  columns  of  cupula,  chipping,  dec,  at  75  cents 

1  base  ring  of  cap,  cfaippiug,  boring  Dolt-noles,  bolts,  &c... 

1  cap,  chipping,  Ac 


THIRD  (DOUBLB)  BBCTIO.^,  LIOHT-HOUSR,  XOT  COMMOR  TO 
BRACOX. 

MbUrial-^wrought-iron.—'hh) . 
24  spider-web  braces  (8  periphery,  8  radisi,  8  chord),  5  hj 

8  inches,  18,585  lb.  at  4  cents        

82  diagonal  braces  (16  panel,  16  chord\  2-inch  roond  iron 

86>i8  lb.  at  8i  cents        

64  turn-buckles  fbr  diagonal  braces,  1620  lb.  at  4  cents 
8  periphery  collars  for  spider-web  braces,  7051b.  each, 

at  6  cents,  $42  80  each 

8960  lb.  bolt  and  bar  iron,  assarted  siBes,  for  bolts,  nuts, 

straps,  &c.,  for  section,  at  4  cents 

Material— ea$t-iron. — (tf) . 
8  sleeves  or  couplings,  2478  lb.  each,  at  8  cents,  $74  24 

each , 

8  pockets  for  spider-web  braces,  800  lb.  at  8  cents 

8  periphery  collars  for  spider-web  brao»»,  96  lb.  each  at 

8  cents,  «2  94  each 

24  diagtinaf  brace  clasps  (8  panel,  16  chord),  1296  lb.  at 

8  cents        

8  spider-web  brace  clasps  (chord),  2096  lb.  at  8  cents 

8  spider-web  brace  clasps  (radial  and  chord},  1600  lb.  at 

8  cents       

Laibowr  on  wroM^M-tron.— (W . 
24  spider-web  braces  (8  periphery,  8  radial,  8  chord), 

forging,  chipping,  boring  bolt-holes,  &c.,  at  $8  each  all 

round 

82  diagonal  bnces  (16  panel,  16  chord),  welding,  heading, 

CQtUng  screws,  kc.  at  $6         

94  tum-boddes   for  diagonal    braces,   forging,  taming, 

catting  sorewB,  &c.,  at  $8 


$84  Of 

SO  00 
48  00 


855  11 
70  40 

101  08 
16  20 
8  60 
2  90 

179  20 


25  92 
209  52 

1,704  66 

899  12 

72  00 

648  05 

520  80 

79  92 

40  44 

8  40 

48  56 

88  00 


120  00 

400  00 

48  00 

128  00 
5  00 
2  00 

179  SO 


40  00 

20  00 
60  00 

68  00 
24  00 

80  00 

64  00 
8  00 

10  00 
6  00 
5  00 
4  00 


541  40 


803  20 
64  80 


888  40 
358  40 


594  73 

24  00 


23  52 


88  88 
62  88 


48  00 


moo 

192  00 

512  00 


$182  00 


728  40 


882  20 


889  00 


1,606  20 


793  00 


KTTIMATX  yOR  MATERIALS  AKB  LABOUB^-Cortibttid. 


8  periphery  collars  for  ndder^iTeb  brMes,  tuning,  diippiiig, 
boring  bdt-holeB,  riveting  bolts,  Ac.,  at  $86 

8960  lb.  bolt  and  bar  iixm,  assorted  siBss,  hr  bolts,  nota, 
straps,  &&,  for  seotion,  at  4  cents 

Laixmr  on  iron.—^jU.) 
8  sleeves  or  couplings,  boring  each  8  foet,  84  fo«t,  at 

$6,  $144;  and  turning  for  attadiing  oouars,  &&,  at 

at  $10,  $80 

8  pockets  for  sidder^web  braces,  chipping,  boring  boU- 

holee,  &c..  at  $2  50        

24  diagonal  brace  clasps  (8  panel,  16  chord),  chipping, 

boiingbQlt-hole8,&c.,  at$S  50 

82  spider-web  brace  clasp  (16  chorpd,  16  radial),  chij^ping, 

boring  bolt-holes,  Ac.,  at  $8 

roDRTH  (dodblb)  bbctior,  lioht-hoosrrotcovmob  to 

BB4C0B. 

Material— wmght'iron  —(mm) . 
8  periphery  piles,  from  8-inch  tapering  to  6-inch  (ham- 
mered scrap),  5689  lb.  each,  at  9  cents,  $507  51  eadi . . 
24  spider-web  braces  (8  periphery,  8  radial,  8  chord),  5  by 

3  inches,  9936  lb.  at  4  cents 

16  diagonal  braces  (chord)  2-inch  round  iron,  4756  lb.  at 

3^  cents  

82  tum-bucklee  for  diagonal  braces,  810  lb.  at  4  cents . . 
16  diagonal  braces  (chord),  14-inch  round  iron,  2198  lb.  at 

84  cents  

82  tum-bnckles  for  diagonal  braces,  810  lb.  at  4  cmts . . 
8  periphery  collars  for  spider-web  braces,  705  lEb.  eadi.  at 

6  cents,  $42  SO  each 

8  perpendicular  and  8  horisontal  bars  In  eave  of  entab^ 

lature,  1588  lb.  at  4  cents         

245  square  feet  of  5- 16  boiler  iron  to  face  entaUature, 

8084  lb.  at  4^  cents 

4480  lb.  bolt  and  bar  iron,  assorted  sizes,  for  bolts,  nuts, 

straps,  Ac.,  for  section,  at  4  cents       

Material— coit-iron.—Cnn). 
1  cylinder,  with  pockets  to  receive  heads  of  piles,  20,269  lb. 

at  2i  cents 

8  pockets  for  spider-web  braces,  800  lb.  at  8  cents 

8  periphery  cMlars  for  spider-web  braces  98  lb.  eadi,  at 

8  cents,  $2  94  each 

8  capitals  of  piles,  960  lb.  at  8  cents       

8  pieces  cornice  (floor  of  watch-room),  8080  lb.  ai  8  cents 

16  brackets,  806  lb.  at  8  cents 

8  gallery  floor-plates,  1459  lb.  at  8  cents 

82  diagonal  brace  dasps,  (chord),  1728  lb.  at  8  cents 
8  spider-web  brace  clasps  (chord),  2096  lb.  at  8  omts  . . 
8  spider-web  ln«ce  clasps  (radial  and  diord),  1600  lb.  at 

8  cents 

Labow  on  ufrouffht-iron  — {00). 

8  periphery  piles,  from  8-inch  tapering  to  6-inch  (hammered 
scrap),  turning  each  8  feet,  24  feet,  at  $6,  $144;  and 
turning  to  length,  slot,  and  chipping,  at  $10,  $80 

24  spider-web  braces  (8  periphery,  8  radial,  8  chord), 
forging,  chipi^ng,  boring  bolt-holes,  Ac.,  at  $8  each  all 
round         

16  diagonal  braces  (chord),  welding,  heading,  catting 
screws,  &c.,  at  $6 

82  turn-buckles  for  diagonal  braces,  forging,  turning, 
cutting  screws,  Ac.,  at  $8         

16  diagonal  brtwKS  (chord),  welding,  heading,  catting 
screws,  &c.,  at  $6 

82  turn-buckles  for  diagonal  braces,  forging,  turning, 
cutting  screws,  &c,  at  $5         

8  periphery  collars  for  spider-web  braces,  turning, 
chipping,  boring  bolt-holes,  rivettin^  bolts,  ^.,  at  $85 

8  perpendicular  and  8  horisontal  bars  m  eave  of  entabla- 
ture, forging,  boring  bolt-holes,  cutting  screws,  at  $2  60 

245  square  feet  6- 16  boiler  iron  to  face  entablature,  bend- 
ing, punching,  riveting,  8tc.  

4480  lb.  bolt  and  bar  iron,  assorted  sixes,  for  bolts,  nuts, 
straps,  &c.,  for  section,  at  4  cents 

Labour  on  cast-iron. — 'pv). 
1  cylinder,  with  pockets  to  receive  heads  of  pOes,  boring 

1-2  feet  of  pockets,  at  $6,  $72;  chipping,  &c.,  $60 
8  pockets  for  ^ider-web  braces,  chippuig,  boring  boH-holes, 

&C.,  at  $2  50 

8  periphery  collars  for  spider-web  braces,  planing,  Ac, 

at$8 

8  capitals  of  pilos,  chipping,  9(C.,  at  $8 

8  pieces   cornice    (floor   of  watch-room),  chipping,  ftc, 

at  $2 

16  brackets,  chipping,  boring  bolt-hotes,  ftc,  at  $S    . . 
8  gallery  floor-i^ateH,    chipping,    boring  bolt-holes  &c., 

at  $'2  60  

82  diaitmal  brace  clasps  (chord),  chipping,  8rc.,  at  $2  50 
16  spider-web  brace  clasps  (6  chord,  8  radial),  diii^g, 

boring  bolt-holes,  &c.,  at  ^8 

DWRLLINO,  4CC.,  FROM  THIRD  (OOCBLB)  8XCTI0!f,  IBCLD8IVB, 
UOHT-HOUSR,  HOT  COMMON  TO  BKAC05. 

Matrrial — torouff>'t-iron. —  qq-. 

1946  square  feet  5-16  boiler^iron  for  walls  of  1st  and  Snd 
stories  of  dwellmg  (80  feet  in  diametor),  24,496  lb.  at 
44  cents  

565  square  feet  5-16  boiler.iron  for  walls  of  8rd  story  of 
dwelling  (20  feet  in  diameter^  71121b.  at  44  cents 

1591  square  foet  5-16  boiler-iron  for  cylinder,  from  roof  of 
dwelling  to  base  of  watch-room  ^8  feet  in  diameter), 
20,028  lb.  at  4  i  cents  


SS4  00 


$880  00 

858  40 

$1,584  40 

SS4  00 

20  00 

00  00 

MOO 

400  00 

4,060  08 

897  44 

106  46 
8S  40 

76  98 
8S  40 

888  40 

61  52 

188  78 

179  20 

5,483  61 

506  TS 
24  00 

38  52 
28  80 
90  90 
24  18 
48  77 
51  84 
62  88 

48  00 

904  61 

1.680  5$ 


43fi  00 


1,10s  82 
820  04 

901  26  I 


60 


454 


THE  CIVIL  ENGINEER  AND  ARCHITECT'S  JOURNAL, 


BaTIMATS  JQK  IhtATERIALS  AKB  ULBOUB^-Costixqui. 


Sri  woAre  bet  S-H  boikr  iron  far  walLi  of  mtch-room 

1^  ft.  3  liL  in  diAmater),  4670  lb,  &t  i\  dxalm 
:!0I  ftiture  feet  yiti  buiUx-ima.  for  roo^  ofUnteni,  *J£4t9  lb, 

«t4iceat«      .»  .         ..        ..         

l«,6«i  rtTOto  for  fha  abore  boilur-lraa  work,  417  2  lb.  At 

4  CM!Ilt4 

^  lowtAT  floor  htmam  of  dweUii^^  4  hj  i-inxk,  7143  Iti.  at 

4  oentt 

19  «ocaiul-8oor  btMna  of  dwelling,  4  by  %i]ieh^  Aud  1  troai 

b«ttm,  4  hy  S-lJieh,  8012  lb  at  1  oeott  . . 
8  thinl-Jloor  bowiu  uf  dweillD^  3  by  S-lndl  and  1  seui- 

circular  ring,  4  by  I-Ldc^,  i!27€  lb.  &t  4  otutt 
IG  roof-beuiu  of  dwcUiof ,  3  by  3-iach,  «ad  ciicokr  rbg, 

4  bj  i'ificta*  S70a  lb.  at  4  c«&ta  . . 
19  bnefcet-bao  for  lover  gallery  of  dvreUing,  S  by  3  iiKii« 

3fl<lf  Uk  «t  4  eetate 

24  vaJI-baisordwvlUiu.Mfrlb.  aiHointfl       *. 

t!^  feet  li-inoh  round  mm  for  luuid-rafi  etajn  of  cyltndM-, 

•;01  Ik  at  H  oente 

tmtaide  of  lantern.  5441b.  at  4^  oeate 
«ai]i-bat»  of  laiit«ni,  l^l  lb.  at  tf  oenta 

^     u  32  boriauutal  n*h4ogi  of  kutaro,  T84  lb.  at 

d  tsauU 
I  Itand  tad  1    foot-ring  outude  of  Laatenip  31t  III.  at 

X^ceotM 

I  jNonacb*  ^  lb.  at  H  oonta         . .         

U^S  Lb.  bar  and  rooDd  iron  for  boat'bioUtinig  apfNuatiia, 

darifci,  ic  .  jii  4^  H  ^Qts         » 

)J4(1  Ibw  irtM :  iippantua  for  Btona,  framet,  car^ 

ri««»t  '-  '^      •  

iS8fBe«5i  boa^boijiing  appantnt,  al  1^ 

209  feet  S'lti  auau  fur  hnlaMng  appaimtaa  fbr  itoiva,  at 

12|oente 

40C^lb.  iroa  fbr  gearing,  oonuDon  to  both  luiiAiQg  appa- 

rain^  at  4  oeot« ..        ,, 

QT3<^lb.  bolt  and  bar  iraa,  aMorted  liiei,  for  bolti,  nuta, 

MtrnpH^  ko,  for  J6ctioii,  It  4  ceatxk  . , 


I  ceatre  bolloir  pU«  from  btao  of  dwdttn^  t«  bsM  of 

watcb-rDOiD,  IK'Z&S  lb.  at  I  oeot<i     .. 
24  I  I  n  rh  tl  oat  vibte^  for  lower  story  of  dveUing;,  1  B,8>3  IK 

16  ^  uee  for  lov«r  gaOsry  of  dirol^^  9  EMt 

,s      ,        ^     K  2S.  in  Ibw  at  Scents  

Itf  I'ltttii  llijur-pk]L<ift  for  upper  gallery  of  dwelUng,  0  feet  5 

inch«  wide,  witb  Up,  IS  «75Hb.  nt  3  cent*   . . 
10  i'incb  roof-jiklatea  of  dwcilin^^  9845  lb.  at  t  oeota 
4  landkii  platei  of  atain  ia  oylinder,  ^119  lb.  at  3  eenta 
t  jhi&cb  Jloor-piate  of  watch-room^  CSl  lb,  at  S  oeotM   . . 
fi  pitfca*  oonuce  at  iocood  atory  of  dwelling,  O^Iti  lb.  at 

V  idftSl  oarn|o»  at  roof  of  dwelling,  1771  lb.  at  i  maL ,. 

Hatfl^oflower  gallery  of  dwelling,  Stil 4  lb.  at  8  iMita      .. 

lUiUng  of  upper  Eitllci^  of  dweHiog,  £21<i^  lb.  at  3  ceuti  *  • 

BatUng4rro«rordwolUuiK,  901»  Ul  at  t  ooBta 

RaUing  of  watdi-roora.  39ST  lb.  at  S  cent* 

'24  btackiita,  oomic^  of  Mcood  itory  of  dwelling,  7JiO  lb.  al 

'  8'eeuta.,  *. « 

3S  bnidcete,  oorvico  of  roof  of  dwelling,  774  lb.  at  3  centa 
4  wub-door  fkuuM,  knrer  at«T  of  4wdUi^  1441  lb.  at  Jtc. 
:«  wiDd4»w  f^aiaea,  Mooud  aloiy  of  dweUlng,  8992  lb.  at  Be. 
X  window  tad  1  laAh-door  fhmet  of  tMrd  story  of  dwelling 

J    854  lb.  at  S  oeote  . .        ..        ..  

9  windov  IraOMM  in  cjliader,  BSO  lb.  at  3  cttntt 

I I  door  and  door-frame  in  cylindw,  top  of  dwelling,  415  lb. 
[  at  ft  ce4t4i   . ,        . .  

l\  ioov  and  dotn-- frame  ta  cylinder,  watch-raom  gallery, 
♦  1-  rh    ^*    I  .•.,nt.*        .i  

|i  ih  framed  and  ahiUtcn  in  oyfinderi  124  Ih* 


iidiflf,  9^1 


i^lb. 


at  g  oeuta 


H  mgiiicz^  in  watch-rDOin^  200  lb.  at  3  canti 
eaMdor  wid  8  iiil«tior  bradcott,  watcb-rcma  and  lantern, 
fsi  Ib.ktSoenta       ..  ...«.,.. 

dMenng«fIaaten,1089]b.  at^cente 

'i  op  ring  of  ]aiiu.<m,  1^90  lb.  at  3  ««at« 

&  floor  piaies  of  lanteiu,  1 069  lb.  at  3  emU 

8|  flaor-p^tof  of  gantry  at  luitent,  4'J93  lb.  at  3  Oi«it» 

I  «oiolte'flji«  qK  laatara.  41S  lb.  at  3  cent* 

1  baao  rinl  ofdome  of  Untem,  333  lb.  at  3  oenta    . . 

t\  irentilAtdr  of  dome  of  laatiini,  246  lb.  at  3  cents       . , 

liwnice  of  tfome  of  lanteni,  29V  lb.  at  3  centa 

clip  of  dui^e^oC jMttara,  439  lb.  at  3  tmt» 

tSlbf  lb.  4  mxrm  and  1  daKp,  boat-boi«tiii^  apiMratiu,  Mi  3c, 

IBO  lb.  boliting  apparati^n  for  Jtorea,  drum,  ftiane,  Ac, 

[at3oe4t«        ..        .<         ..  .        

im  1^  ge|u1«it  for  appanttua  for  atovea,  drum,  ftame,  Stc, 

j  at  3  woM  ,. 

I  I      Labour  on  ^rcm^h^-iroH.-^iu). 

lf|««|uai)}  iMi  31d  boiler-Iron  fior  walla  of  finiiaod 

•Aoood  atonea  of  dwelling,  cutting,  pundiiug,  fitting, 

rivotinl,  4c,  at  30  oatta 

3^u  Mitmn  foot  3-13  boilerinm  for  walla  of  thini  stor)-  of 

dwvJlk^,  cutting,  puodun^  iltting,  riv^ting^  &c.,  at 

SOcanta     .. 
1333  ^aare  foal  i-lJS  buiar-lrca  for  cy Hurler  from  niaf  of 
,  dFaU|S€  ^  1^*^  ^  wdcb-foovn,  cutt^ug,  punchioii 

flttinit,  riireting,  3h;.,  atSOoenti 

371  iquare  fdet  4- 1(1  boiler-tron  for  waMn  of  watch  room, 

4mtti^  MtujUoig,  iUbigt  vivvtiag.  ^  ,  at  AO  mnta . . 
'JOi  tufiut  M  f-l«rbo4l0r^Im  lor  roof  of  tanteru,  cutling, 

.  ptTttdilai;,  fl^liw,  rhvtiaf,  3ui,  at  30  uonta 
1(?  r -      ',  '    '  r  the  atwra  boiler-iron  work,  forging,  &c.. 


IK  32 
83  40 

n  03 
24  43 

111  3d 
47  01 


63  SS 


33  33 
41  OO 


47fl  3T 

293  33 

8S  37 

13  33 


$4,487  55 


204  43 
3S  13 

25B  42 
Ua   43 
<J2  7d 
113  11 

28  40 
23  23  i 
43  313 
38  7ti 

23  40 

12  43 

112  43 

3  72 

3d3  36 

6  OO 

20  79 

3S70 
31  77 
123  79 
12  39 
U  63 
f  83 

ear 

18  IT 
T  47 

3  40 

30  00 

4,0H  n* 

937  00 

i»9  30 

793  3Q 

183  30 

102  00 
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ESTIMATE  FOA  MATSRlALa  AKP  lULDOli'Br-^ostiyvo. 


b  lower-floor  beama  of  dwelling,  fcoging,  duppingi  bofuig 

boit-bolm,  &e..  at  $3  

IS  aeoond'floor  beama  and   1  truaai  beam   of  dwelling, 

fbndng,  chipiplnB,  boring  boH-holea,  ^.,  at  $3 
8  third-floor  baamii  and  1  aemioLrenlar  ring  of  dwelUng, 

fiH^Dg,  chippioA,  boring  bolt-holea,  Ac.,  at  $7    . 
13  raof-beama,  and  1  eircnlar  ring  of  dwdUng,  foiigii^ 

chipptnig,  bodng  bolt-holeii.  3tc.,  at  $5 
13  bcadb^t-barv  for  lower  gallery    of   dwelling,   forging, 

chippiQg,  boring  bolt-bolea,  &«.,  at  $S  ,.        ., 

24  walf-bani  of  dwdUng,  forging,  chipping,  bodng  bolt- 

bolfia,&c,atS7..        ,.        ,. 
192  ft.  1 1  in.  hand-mil  of  ataira  in  cylinder,  bending,  ^^ 

at  40  oenta 
1  fooUrlug  onialde  of  lantou,  tamed,  driUed^  chipped,  ftc. 
96  obUqne  aaah-bara  of  lantern,  forging,  Ac,  at  $4      . . 
1  ring  and  32  borlaootal  aaih-atopa  of  lantern;  ling,  §40; 

stoptt,  $1  82  each  ..         

1  liELud  iind  1  foot  ring  outaide  of  lantern,  83  fi«et  bending, 

4;c.,  at  40  c«<ota    .. 

I  pi  nuAcle,  furgin^,  &r.  ..         

14^3  lb.   bar  and  round  iron  for  boat-hoiatLnf  apparatna^ 

davit«,3c«. 

8301b.    iron   for   hoLatii^   af^araina   far  atorea,  ftvme 

eairiage,  kc 

400  !b.  iron  for  gearing,  conuoon  to  both  apporatiuMsa  . . 
arm  lb.  bolt  aDd  bar  iron,  aborted   iiaeo,  at  4  ceota 

Xdtour  oneoat  iron. — ^t(j. 
1  centre  holkrw  pile  from  baae  of  dwcUieg  to  baae  of 

watch-room,  drilling,  chipping,  ftc,  3  pieoea,  at  $3    . . 
24   A-in<^  Aoor^plaiea,  lower  atorj  of  dwelling,   drilUiig, 

chipplD||;  3[c.,  at  $3       .■       ^^ 
13  4-hiali  Aoor*pLatea,  lower  gallery  of  dwaUiDf,  drOliog;^ 


chipping,  kc,  at  $3  « . 
13  Miidifcori ■ 


-piatas*  Dpper  gaUery  of  dwelling,  drUliBg, 
chipping,  Ilc,  at  §10 
16  2- inch  roof-platea  of  dwallliig,  driUiog,  chipping,  he, 

of  ataira  in  cyUDd«r,  drilUD^f. 

9nL 


at  §8 
i-inch 


1  ^iadi  floui^late  orwatch-rtxitn,  drtlliug,  chi| 


landinf-vlatca 
3ic.,  ati3 

lOf  w 

pleoea  of  dondoe,  eecoud  «tory  of  dw«iUln^ 

chipplaig,  3io.,  at  $12 
B  piouaa  oornioe,  roof  uf  dwelling,  drilling,  chipping,  lb«., 

at  $8         

Kailing,  lower  gallery  of  dwciliog,  drilling,  chipping,  3tc., 

ia3feet,at$l , 

Railing,  upper  gaUaiy  of  dwdlixig,  drilling,  chipping,  3ic., 

104fot«t.  at$l        .         

Riuliug,  roof  of  dwelling,  drilling,  chipping,  3c  c,  03  fSwt, 

Btil    .. 
Bailing,  watch-room,  drilling,  chipping,    3ec.,  8  pieoaa, 

»t|l2       

24   bradceta,  cornice  aecond  idory  of  dwelling,  drilling, 

chlpnlng,  4cc.,  at  $3.. 
32  htackei^  cornice  uf  roof 


ping.  4cc,  at  $3 
aaah-door  ' 


of  dwelling,  drOling,  chip* 

Eramea,  lower  atory  of  dwelUng,  driUbig, 
chipping,  4ec.,  at  $12  

3  wiadow-framea,  aecond  atory  of  dweUlng,  drilling, 
chipping,  3ic,  at  $12     ..         ..         

3  window  and  1  aaah-door  frame,  third  atory  of  dwelling, 
drilling,  cbippliig,  J^fC.   Jli 

8  window-flrauieaiucyliiuli'r,  drilling,  duppiug.  Ac.  at  $6 

1    door  and  I  duor-friUEiB  In  rylittder,  top  of  dwolling. 


watch-ztKtm,  drilling,  chipping, 


drilling,  chipping,  Ac. 
1  door  and  1  door^ame, 

&c 

4  dead-eye  hde  fnmea  and  ahnttera,  drilliiig.  chipping, 

*c,,  at$9 
113  atepM  in  cylinder,  dhllinK,  diippiiniL  Ac  at  73  oenli 
3  regiatera  in  watch-room,  drilling,  ehtpping,  &c,,  at  $3 
8  ocbarior  and  8  int-rior  bradteta,  watch-room  aud  lantern 

(drilling,  ehipp&t^,  «(c.,  at  $3    .. 
Bane  rli^^  of  lantern,  dril'''"  -''""I'vjr,  ^c. .. 
Top  ring  of  liiotoni.  dritii  &lc.         ..       .♦ 

8  floor -platt!!!!  of  bill  tern.  ,  ,>ijig,  &c.,  «t$3      ., 

8  ftoor-platea,  gallery  of  Ui . ^  m. ,  ^^ ^ . .img.  3( c. ,  at  $8    . . 
1  aaokie-ftue  eflantere,  drilling,  chipping,  8tc. 
1  boae-ring,  domie  of  mnteni,  drilling,  duppinig,  3iO.  .. 
1  TentUator  do.  do.       ..*•**        *» 

Goraioe  do.  do.  

Cap  do,  do.        *. 

249  lb.  4  bcoea  and  1  daap,  boat  Iraia^  appamiua, 

drilling,  chipping,  3cc.    . 
ISO  lb.  boitfting  apparatoa  for  stores,  drum,  frame,  3tc., 

drilling,  chipping,  3co« 
1200  lb.  gt^wrmg,  aODimon  to  both  huiatlug  apparatuaoi, 

drilluig^  chipping,  &c*    .«        


EHimale /tif  pattern*  (b). 


52  24 

34  00 
4  00 

1S3  00 

T3  00 
34  00 
233  80 


4)i00 

48  oa 


M0(» 

37  00 
43  CM} 


23  00 


LroBt-sotiai,  90T  coMnoa  to  aiAcofi. 

Oantra  hollow  pU^ 

Floor-pUtc^  i    ""- "  '  "'  of  dwelliug  (two  pattema}     .. 

Floor-plate-  y        

Koor-piatf^  iry 

FkwT'pla  o*  01  dwvuiii^    .,        ,. 

iAimaig-plat«a  iu  cyUuder  . . 

Idinding-platee  io  watch- rfxim 

Facia  and  fbu(;itir  of  coruit-«Ml   -i.-cuaa  dt*jrj  vi    awcuiug 


S4,T0r  13 


2,093  «♦ 
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SSTDCATB  FOR  PATTKRITS— OoanvinD. 


Facia  and  tUader  of  oomioe  of  tkird  sUnry  of  dwelling 

Goraice  and  cntabUliire 

TKirdMnMofaleeTMorooaiiliiigB 

Socket-cap  of  piling 

Dead-«ye  Uflditii  in  cylinder 
ffoflai' 


Baaeriog 

TMtriog  of  lantern        

Bailing  around  wateh-room  . .  

Gallery  ikwr-platee  around  vaftch-room         

PUe-ca]rftal8  under  entablature 

Smoke-flue  in  lantern 

Cap-ring  in  base  of  dome 

VentUaton  in  cupola 

Comioe  in  cupola 

Cap  of  cupola        

Brackets  for  lantern 

Begitftersinwatch-nKmi 

Brackets  in  entablature       

BradEots  in  cornice,  second  story        

Brackets  in  cornice,  third  story 

Baiting  of  first  gallerr 

Bailing  of  second  gallery  (part  of  first  story  uaed  for  this) 

BaiUngofroof 

Steps  in  cylinder , 

Window  and  door  firames 

Pocket  for  spider-web  braoes 

Caet-iTQn  block         

Oallery-plate  around  lantern 

Interior  plate  around  lantern  gaUeiy       

C3a0p  for  spider-web  bracing  (ounndf 

CSasp  for  spidei^web  laradng  (radial)       

Clasp  for  dlacDoal  braoes         


Total  amoottt. 


U0HT-R0D81,  COM XOH  TO  BXACOH. 

Cylinder  with  oone        

Centre  ooUar  at  top  of  pile 

Sleeves  or  couplings  at  angle 

Second  series  of  sleeves  or  coupliBiB        

Piping  fiftxn  oone  to  receiver 

Beceivers        

Supports  for  reoeiverB 

Heads  to  reoetven 

Collars 

Clasps  (radial),  for  spider-web  braoes 

CSaqMB  (chord),  do.  • .  .  •        . . 

Clasps  (chordj,  diagonal  for  spider-web  braces,  to  clasp  8 
ClasiM  (radial),  diagonal  for  spider-web  braces,  to  dasp  2 


Total  amount. 


$10  80 
tOS5 
S2  96 
74  S6 

10  80 
n  60 
24  80 
Sr  80 
16  20 
16  60 
18  60 
16  20 
18  90 

16  90 

18  50 
9  60 

15  60 

19  60 

17  76 

18  90 

16  87 
8  60 

11  60 
18  90 
88  80 

6  26 
2  86 
16  87 
10  26 
IS  60 
10  80 
10  80 


62  66 
26  00 
26  66 
24  80 
28  80 
44  60 
14  86 
6  66 
1  76 
10  80 
18  60 
16  26 
10  80 


$729  90 


270  10 


XBTDCATE   FOB   PATrE&N&--CoiTiHriD. 


BSACoir,  no*  COMVOM  TO  uaHT-Bovai. 

Pedestal  ftnr  cage 

Golumns  fbr  cage 

Capitals  of  cohmma        

Entablature  fhune 

O.O.  rafter         

Base  of  cupola 

Columns  of  cupola  

CapitalB  of  columns 

Facia  and  soffit 

Cap  of  cupola 

Total 


$16  76 

26  66 

16  20 

21  60 

16  20 

27  00 

U  46 

18  60 

2  00 

4  66 

$154  90 


Pneumatic  Apparatus^  common  to  both  Light-hoiae  and  Beacon  (/) 


iht-inm. 

receivers  to  exhaosted- 


9  air-pipes  (270  foot),  ftxm 

receiver,  at  12  cents 

9  straps  for  supporting  soil-receivera»  1172  lb.  at  84  cents 

JfateHo^-HXMt-iron. 
9  soil-pipes  to  oonea,  1664  lb.  each,  at  8  cents,  $49  62  eadi 

8  clasps  for  support  of  soil-receivers,  488  lb.  each,  at  Sc 

$14  49each 

1  da^p  for  support  of  centre  receivers,  1941b.  at  8  cents 

9  soil-receivers,  6167  lb.  each,  at  8  cents.  $164  71  each 
18  soil-receiver  heads,  87  lb.  each,  at  8  cents,  $2  61  each 

1  exhausted-receiver,  6157  lb.  at  8  cents 

2  exhausted-receiver  heads,  87  lb.  each,  at  8c.  $2  61  eadi 
2  clasps  for  centre  soil-pipe,  290  lb.  at  8  cents 

JMour  on  wrcught-iron. 
9  air-pipes  (270  feet),  flrom  soU-receiven  to 

receiver,  at  $6  

9  straps  for  supporting  soQ-reoeiveis,  at  $2 

LtUnmr  on  caal-inm, 
9  soil-pipes  to  cones,  chipping,  cutting  screws,  he.  at  $16 
8  clasps  for  support  of  s(ttl-receivers,  chipping,  boring  bolt- 
holes,  &c.,  at  $8       


9  soU-reservdrs,  turning  off  ends,  iitting  hinge  joints  to 

outlets,  head  fbr  top  and  piping,  &o.,  at  $25  eaeh .. 
18  soil-reoeiver  outlets  and  heaids,  tnzninff.  ikc,  at  $5     . . 

1  exhausted-receiver,  turning  off  ends^  fitting  heads,  seats 

for  air-pump,  and  connecting  air-pipes         .  • 

2  exhausted-receiver  heads,  turning,  Sie.,  at  $6    •• 

2  clasps  for  centre  soil-pipes,  taming,  Ao.»  at  $9        .• 

1  small  steam-engine  for  working  the  pneumatic  i^iporatu 
Totalamount       ••       


$82  40 
41  02 


446  68 

U6  92 

6  82 

1,892  89 

46  98 

164  71 

5  22 

8  70 


46  00 
18  00 


186  00 

64  00 

226  00 
90  00 

80  00 
10  00 
18  00 


$78  42 


2.176  33 


63  < 


672  00 
1^200  00 


4,0M74 


Statement  of  the  exposure,  distance  from  land  and  nearest  harbour,  natwre  and  height  or  deprteaion  of  the  bUtom,  rim  amd  faU  </  the  tide,  and 
velocity  of  the  current,  at  Eddystone,  Bell  Roek,  Skerryvore,  amd  New  South  Shoal;  aUo  the  eoit  and  length  of  time  required  to  erect  the  lis^- 
hoHte*  at  the  three  points  Jlrst  named,  and  the  estimated  cost  and  probable  length  of  time  rehired  to  erect  the  proposed  lighthouse  at  New 
South  Shoal. 


Po«itioQ, 


Expovure, 


TowKnli  the  s^a^ 


Arc. 


Distance. 


Towards  tJie  l&ztd, 


Are. 


Dlttanoe. 


I 


E 


MmgU 

or  de- 

9 

preaaion      of 
tottom,  com- 

:3 

low  wftter. 

3 

'V 

d 

d 

Above. 

B#lw. 

1 

Feet* 

Feet, 

wm. 

12 

18 

4 

......... 

IS 

U 

m 

S 

A 

1 

> 


w 

I 

Ci»it. 

■^ 

1*^ 

c 

^ 

^ 

g 

■^ 

Yean. 

*ti«$,ooo 

4 

nm^mr 

4 

tu^,<m 

a 

S3S©J97 

S3 

Eddystone  H 
BftURodc  . 
Siterryvore  . 


N.  Soutii  Skml 


140 
13S 

270 


9nd  AtlAniic 

North  «*  or  Ger- 
utftn  oci^iiui 

AUwitio  ocAOii 


Atiftatic 


Deg. 


220 

S27 

j»0 


^i  to  44 


13i  to  77 
10|  to  103 
SOlolOS 


20 


Hilea, 
IH 


II 


104 


Eoek ... 
Bock... 
Eodt,.. 


Hard 


Notlciiowti 

Not  known 

2|td4t 


*  £37,800.  t  £61.881  9«.  2tf. 

Eddystone, — 1756  to  1759  inclusive.  Tiie  mean  height  of  the  rock 
above  low  water  is  given.     Light  first  exhibited  16th  of  October,  1759. 

BeU  Rock.— 1S07  to  1810  indosive.  Light  first  exhibited  1st  of 
February,  1811. 

Skerryvore.—l%ZS  to  1843  indusive.  Light  first  exhibited  1st  of 
February,  1844;  surveys,  1884  and  1835;  opening  quarries,  ftc,  1886 
and  1837.     Hie  nearest  harbour  is  Hynish  bay,   which  heing  opeii 

Office  of  New  South  Shoal  Beacon, 

PhUadilphia,  Dee  27,  1851. 


}  £89,817  6<.  lid.  |  ] 

through  a  large  arc,  others  about  tiie  islands  of  Coll  and  Mvll,  in  some 
instances  forty  miles  distant,  Were  used.  Two  Uio'usaiid'  tons  ei  stone 
were  cut  off  the  rock  before  biulding. 

New  South  Shoal. — One  year  and  a  half  ia  addiiion  intlM  pffepanition 
of  the  structure.  Nantucket  is  fbit^  tnilaB  dkitaoti  but  this  faaiiottr 
would  not  always  be  available,  from  the  If^teid  depih  at  j^  .entrs&ce 
(six  and  a  half  feet)  at  low  water.  •   ' 

HARTMAN  BACHE, 
Major  Topographical  EitgineerB,  Brevet  Mt^or, 


THE  CIVIL  ENGINEER  AND  AHCHITECT*8  JOURNAL. 


INSTITUTION  OF  CIVIL  ENGlNEEFwS, 
Subjects  fob  Vuzu\tnt^^Sejt.non  1854-55. 
The  Council  lovite  oommumcmtious  on  the  following',  *b  well  as  other 
suhjectft,  for  Premiumi;  and  which  are  to  be  forwarded  to  ihe  Institution 
on  or  before  Januxuy  30,  1855: — 

I,  On  the  principle*  upon  which  tho  works  for  the  improrement  of 
liver  nAvigation  Bhould  coii<luct«d^  and  tli«  effects  of  the  worlu  upon  the 
dnunikffe  »od  irrigation  of  the  diatnct. 

3.  ThA  confltructioni  impro^nemtint,  and  maintenance  of  natur^  or 
bartificial  harboun  and  docks,  with  the  forms  and  aotiou  of  large  alulces, 

for  dearing  away  deposits  by  the  use  of  badcwater,  or  by  dimrtiug  the 
natural  currenie. 

*J.  The  selection  of  sites  for  the  construction  of  docks  on  the  ooune  of 
titlii  streams,  with  ref<srencc  to  communication  with  railways  and  with 
inland  navigi&tion. 

4.  The  aelectioo  of  iit*a  for,  and  the  principles  of,  the  oonstructioti  of 
breakwaters  and  of  harbotin  of  refuge,  iilustnOed  by  examples  of 
nilitj&g  works. 

5.  *rhe  forini  and  oonstruction  of  piers,  moles,  or  break  Haters  (whe- 
ther solid  or  on  arches),  Sfea-wallsj  and  shore  dofenceu,  illustrated  by 
ejcampte*  of  known  ooiistniotiotis,  such  as  the  Ckibb^wall  at  Lymo 
Regis,  &c. 

H.  On  the  ehemical  constitution,  the  method  of  preparation  and  the 
use  of  arttiicial  cements,  to  be  employed  elUiar  as  ^'beton**)  for  forming 
foundations  under  water  or  on  dry  land,  and  for  stuoootng  the  exterior 
ol'houses. 

7»  The  befft  system  of  forming  artificial  foundations,  showing  the  ratio 
'  preosure  to  surface,   and  the  soil  beat  calculated  to  sustain    heavy 
ucturoai  illustrated  by  the  best  examples  in  modem  practice,  and  by 
'  KKJOunta  of  the  failure  of  large  works. 

^.  The  history  and  praottoal  results  of  timber  and  imn  piling  for  foun- 
dations and  for  wfaaif  and  dodc  waUa,  with  notioM  of  macbanical  modes 
of  driving. 

!>.  Tlie  rehitive  value  of  yarioiu  kindii  of  natural  stone  avaikble  in 
Great  Britain  for  the  purposes  of  oonstruction,  with  experiments  on  the 
law  ot  increase  of  the  crushing  force  of  short  blocks  of  stone^  with  their 
diameters. 

10.  On  brick  and  tile- making,  and  the  capability  ot  introducing  new 
forms  for  engineering  and  an^itectural  purposes,  with  the  procasaea 
luost  useful  to  emigrants  and  aettlen. 

lU  The  laws  of  the  strength  of  cast  and  wrought  iron  under  the 
hrious  conditions  of  tensile,  oompresaive,  trannverae,  tortiorial,  iropukiv^. 
lid  other  straini*,  with  examples  illustrative  of  the  coefficients  employed 
""liy  eminent  practical  authorities  m  tlie  construction  of  works. 

12.  The  forms  and  dimensions  of  journals  of  machine- shafts,  axles, 
G»,  with  tlie  best  composition  for  the  linings  of  bearings^  and  the  mofft 
improved  methods  of  lubricating. 

13.  The  construction  of  girder- bridges,  whether  of  trussed  timber  or 
wooden  lattioo;  of  cast-iron  trussed  or  plain,  or  combined  with  wrought- 
inyn  in  simple  or  compound  triaugul^tion;  of  wrought^iron  lattice-work; 
or  of  ptate-iron  riveted  aides  with  cellular  top  and  bottom. 

14.  Tlie  construction  of  suspension- bridges  with  rigid  platforms,  and 
th<?  modes  of  anchoring  the  stay-ohains. 

1 5.  Tho  comparative  advantaget  of  inm  and  wood,  or  of  both  materials 
cnnibined,  for  the  oonatmctlon  of  steaJU'veasels,  witli  drawings  and 
deacnptions;  the  methods  for  preventing  corrosion;  and  details  of  the 
fl^rai^ement  for  the  compasses,  and  for  their  adjustment  in  iron  ships. 

,  Itl.  On  the  cham^ee  that  have  been  introduced  within  the  last  fifteen 
yieasTB  in  the  lines  o?  ships  and  steam- vesaels;  and  an  examination  of  the 
u(fr«?ts  protluced  by  the  new  kw  of  nMsasntrement  for  tannage. 

17.  An  eicaiBinatian  of  the  ctrciiniitMKi»  wiiich  ai^tpe^r  to  limit  the 

nv^iikTonance  of  higher  speeds  than  are  now  attained  by  steam-tihips  in 

rv  navigation;  and  an  inquiry  into  the  causes  which  have  hitherto 

1  u^  the  assorted  higli  speeds  of  steam  navigation  on  the  American 

tivtirs  ^ra  being  arrived  at  in  EngUnd. 

I  IS.  The  re«ultfi  of  the  use  of  tubular  boilers,  and  of  steam  at  increaaed 
flressurei'  for  marine  and  other  engines,  noticing  particularly  the  differ- 
iiioe  lietWe«n  weight  and  spee^l  in  proportion  to  the  horse- power  and  the 
tt>ttH^geJ  with  details  of  the  most  successful  means  for  avoiding  smoke 
ill  furnaces  of  all  descriptions. 

UK  T|ie  tiest  methods  of  reducing  the  temperature  of  the  engine  and 
boiler  room  of  steam- vess^^ls,  and  of  preventing  the  danger  arising 
from  the  overheating  of  the  bwe  of  the  funnel. 

20.  The  relative  dfiSciency  of  the  screw-propeller  and  paddle-wheels 
when  applied  to  voseels  of  iilentical  form,  tonnage,  aad  steam-power, 
ludcptMnlent  of  the  use  of  sails. 

•J  I .  The  reralta  of  the  application  of  steam-power  and  screw-propellers 

to  the  oonveysiu^  of  coal,  compared  with  the  system  of  sailing-vessels. 

22.  The  amingemeDt  and  distribution  of  the  workshops  at  the  prin- 

tn^  rspaaring^tation  of  a  railway,  for  the  repairs  and  maintenance  of 

'    omoiiv«,   pftaaenger,    and  other  carriages,   &c,,    derived  from 

/  exunpjei. 

...  The  oonstruction  of  locomotive   engines,    specially  adapted   for 

steep  inclines^  with  accounts  of  ts'xpcrrimeiits  demonstrating  the  compara- 

lire  value  of  large  and  small  engines  under  various  circumstances. 


24.  ImprovementB  in  the  mannftolciFe  nf  mm,  for  rails  and  wheel-  \ 
tyres,   having  special  reference  to  the  increiafled  capability  of  : 
lamination  and  abraaion. 

25.  On  the  ooet  of  maintenance  of  the  permanent  way,  notiomg  the 
prindnal  systems  in  use  for  the  U«t  ten  yean,  and  the  depreciatiaii  of 
the  rolling  stoek  of  railways. 

26.  Improveoients  in    the    oonstmotion  of    railway  carriams  and 

wagons,  with  a  view  to  the  reduction  of  the  gross  weight  of  '^ ^__ 

trains,  also  of  railway  wheels,  axles,  bearingB,  and  breiL,  tmting  par*  J 
ticidarly  their  ascertained  duration  and  their  rektrre  Action* 

2/.  Tlie  reeultfl  of  a  neries  of  observatioiis  on  the  flow  of  woler  I 
the  grjiund,  in  any  lar^ge  districtSi  with  accurately  reoorded  rmiii  4,  _^^ 
registries  in  the  game  locality  for  a  period  not  less  than  twelve  mrmriha* 

28.  On  the  construction  of  catch- water  re<«*rvoir8  in  mounteia  d^^ 
trieta,  for  the  supply  of  towns,  or  for  manufacturing  purpceei. 

*iQ.  The  Uws  governing  the   velocity  and  discharge   of  ean«ntt  of 
water,  whether  in  pipes  or  in  open  channels,  receiving  tributaiy  aeoi 
sions  at  vari oo!*  points  of  their  couree. 

^0.  Tlie  comparative  duty  performed  by  the  ^wous  descripUont 
steam  engines  for  raising  water  for  the  supply  of  towns,  or  for  the  draii^' 
age  of  mines;  noticing  the  depth  and  length  of  the  underground  workiiig^ 
the  height  of  the  tmrface  above  the  sea,  the  geological  formation,  3ie 
contiguity  of  sti^ams,  kc. 

31.  Tile  drainage  and  sewerage  of  large  towns,  ezempMed  by  i 

of  the  systemB  at  present  pursued  with  regard  to  the  level  nd  ; 

of  the  outfall;  the  form,  dimensions,  and  material  of  the  iew^r^^^#^l 
prcveution  of  emanations  &om  them,  the  dispoeal  of  the  eewag^  whether* 
in  a  liquid  or  solid  form,   and  of  the  arraugemente  for  connecting  the 
house  drains  with  the  public  eewera. 

32.  The  precautions  adopted  for  guarding  against  acddeoti  by  fire- 
damp in  mines. 

3;{.  Tlie  results  of  coaitrivances  for  facilitating  the  driving  of  Uumei*, 
or  drifts  in  rock. 

34.  Deaariptions  of  various  kinds  of  machinery  in  use  in  the  principal 
alitpping  ports,  for   the  shipment  of  coal,  noticing  particularly  thete  hk, 
which  the  gTE^Ktest  expedition  ia  combined  with  the  least  amooBl 
breakage  of  the  coal,  and  also  accounts  of  the  means  of  muiliippat^  i 
mejutaring,  or  weighing  the  coal  on  its  arrival  in  port. 

3.V.  Desoriptioas  of  the  ovens,  and  of  the  beet  proeesses  used  'm  Grait 
Britain  and  on  the  continent  in  the  manufacture  of  coke  for  railway  and 
other  purpi>sefl,  with  the  comparative  values  of  the  products. 

3ij.  Improvements  in  the  system  of  lighting  by  jgnH;  the  results  of  the 
use  of  clay-PBiorts;  of  large  ovena(for  producing  a  better  quality  of  coke); 
of  exhausters,  condensers,  and  modes  of  purifying,  and  the  pr&cautiona 
for  the  economical  distribution  of  gas. 

37«  A  mathematical  or  geometrical  demonstratioa  of  the  advantagea 
of  ^t  sails  for  ships  over  those  of  different  degrew  of  curvature,  when 
•xpoised  to  direoi  and  slanting  winds,  with  practical  examples. 

HB,  On  the  application  of  machinery  combined  with  mecbauSjeal 
power,  and  the  means  of  transporting  manure  sAd  produce  on  lane 
farma  and  agricultural  establishments;  and  on  improvementa  in  the  plan 
of  the  works  and  buildings  and  the  * 'plant"  employed. 

39.  The  most  effective  ammgeoient  and  form  of  centrifugal  and  reci- 
procating  blowing  apparatus. 

40.  The  chemical  analysis  and  the  application  to  economic  purpoies  of 
the  gases  ^nerated  in  iron  blast  furnaces. 

41.  An  investigation  of  the  causes  of  ''red"  and  of  ''oold-flhortness** 
in  malleable  inm,  and  other  chemical  characteristiGs  which  affect  Uw 
physical  properties  of  cast  or  of  wrought  iron^ 

42.  Description  of  cast  or  wrought  iron  cnuiee,  scaffolding,  and 
machinery  employed  in  huge  works,  in  stone  quarries,  hoists  or  TifW  en 
quays,  in  warehouses,  &o.,  especmlly  where  either  steam  or  w»tcr  u 
used  as  a  motive  power. 

43.  On  the  improvements  which  may  be  efleoied  in  the  bmldinga^ 
machinery,  and  apparatus  for  producing  sugar  from  the  ame  in  the  ^fitkti* 
tations  and  sugar  works  of  the  Britidi  colonies,  and  the  cmnparuo«i 
with  beet-root  with  regatd  to  quantity,  quality,  and  economy  of  manu^ 
faoture. 

44.  Accounts  of  the  improved  systems  of  storing  com^  and  of  piro- 
ducing  flour. 

45.  Beecription  of  the  machinery  adapted  for  the  preparation  of  Indian 
cotton. 

46.  Improvemt;ni>9  in  flax  machinery,  and  in  the  prooesies  for  pre- 
paring the  flax  for  manipiUation. 

47.  Notice  of  the  principal  self-acting  tools  employed  in  the  manure 
ture  of  engines  and  machines;  also  of  mi^tulding  machine*  and  wood- 
working machines,  and  the  effect  of  their  iutrodiicticm. 

48.  The  construction  of  Ughtlinuses,  thcdr  machin^y  and  lighting 
apparatus,  with  notices  oi  the  methods  in  tiie  for  disdnguisMiig  tbe 
diffarent  lights. 

49.  Memoirs  and  accounts  of  the  works  and  inventions  of  any  of  xhm 
following  engineer*:— Sir  Hugh  Midiileton,  Arthur  Woolf,  .^naUtan 
Homblower,  Richard  Trevithick,  William  Murdoch  (of  doho),  aud 
Alexander  Nimmo. 
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THE    DISTINCTION   BETWEEN  ILLUMINATION 

AND   PAINTING. 

MB.  BUSKQf'd  iJBcnmn  oir  dbco&atite  coxoub  at  the  abchi- 

TBCTTURAL    MtJUBUM. 

Mr.  Buskin  commenced  by  stating  that  he  was  not  going  to 
read  a  paper  or  to  speak  from  notes,  and  it  was  a  mistake  in  the 
advertiaement  to  say  that  he  intruded  to  deliver  a  lecture.  It 
WAS  not  a  lecture^  hut  a  talk;  and  his  object  waa  to  address 
himself  to  the  studenta  present,  and  place  before  themi  in  a 
IkmUiar  way,  thinga  which  were  useful. 

Befof'e  entering  iii)on  his  subject,  however,  he  wished  to  glance 
at  one  or  two  historical  points,  with  the  view  of  explaining  the 
examples  he  propose<l  to  set  before  them.  In  these  days  it  was  a 
very  common  practice  to  laugh  at  the  middle  ages,  and  hold  them 
up  to  ridicule.  Truly,  they  were  ridiculous  in  many  senses,  bnt 
certainly  they  were  not  ritficuloua  in  their  way  of  writing.  They 
did  not  writ^  in  those  days  so  much  as  w©  do  now,  t>ut  they 
wrote  much  better  when  thej  did  write.  Even  so  far  back  as  the 
aeventh  century,  the  Saxon  writing  began  to  acquire  character 
and  dignity^  though  the  writing  of  that  period  ditfered  materially 
from  anything  that  we  did  now.  The  specimen  he  now  submitted 
(an  initial  letter)  was  written  as  an  ornament  to  a  psalter  belong- 
ing to  a  lady  who  died  in  the  year  656,  St  Salaberga,  It  would 
be  perceiveil  that  the  colours  employed  in  writing  in  that  day 
were  simply  black,  yellow,  and  rtd.  The  design  in  the  example 
was  a  continuous  scroll,  beginning  in  a  bird\n  beak,  anrl  t^^rmlnat- 
ing  in  a  sort  of  yellow  dragon.  It  never  encountered  itself  at  a 
torn,  but  it  glanced  off  and  met  again  in  some  ilitTerent  part  of  its 
progress,  and  never  double<l  simply  upon  itself.  Sucli  was  the 
general  character  of  the  MS.  of  that  centurv.  It  wn^  not  very 
easy  to  imitate.  He  had  himself  tried  it,  tut  found  it  dithculti 
ana  to  do  it  well  considerable  practice  would  l>e  re^iuired.  He 
wiflhed,  however,  to  draw  attention  U*  the  fact,  that  there  wa^  a 
character  and  a  ^nish  about  this  writing  which  was  not  found  in 
common  penmanship. 

From  meme  yellow  and  black  scrolls  they  went  on  improving 
until  the  time  of  Charlemagne,  wVieu  the  art  of  illuminatea 
writing  received  a  great  impulse.  Then  more  and  more  colour 
waa  iutroduced  in  the  finisu,  and  greater  variety  in  the  outline. 
It  had  l>een  frequently  said  that  Clmrlema^rne  could  not  write; 
true,  he  could  not  write  in  what  would  I»e  called  writing  now,  for 
wliat  we  now  understand  as  writing  would  not  have  been  called 
writing  in  the  davd  of  Charleriiagne.  Here  was  an  example  of 
the  writing  of  that  age.  This  (the  Bpecimeu  exhibite<l)  was 
written  in  the  eighth  century,  and  it  was  tho  beginning  of  one  of 
the  books  of  the  (lospel.  It  would  be  observed  that  more  colour 
was  intnxlucetl  about  this  time;  and  thev  would  notice  how  it 
was  stolen  in,  as  it  were  upcm  the  gold,  l^nt  though  it  was  said 
Charlemngne  could  not  write,  though  he  could  not  write  as  we 
write  now,  yet  he  could  write  after  a  fashion.  He  always  carried 
tablets  about  with  him,  upon  which  he  from  time  to  time  put 
down  anything  he  desired  to  rememben  He  could  uot,  however, 
write  like  the  sjieeiiaen  the  meeting  were  now  examining;  but  he 
employed  tho-je  who  could,  and  piiid  great  respect  to  them. 
Immense  respect  was  jmid  to  U»  the  writers  of  those  days.  He 
(ihe  lecturer)  would  much  like  that  respect  paid  to  tfie  art  of 
writing  now.  As  showing  the  kiuii  of  respect  which  this  art 
LVJiiimanded  In  the  middle  ages,  he  would  rea<i  im  anecdote 
re^ipecting  an  eminent  writer  who  lived  in  the  time  of  Charle- 
iijiirne.  ""^riiere  was  in  the  moimstery  of  Amisberg  a  writer 
n.iiaed  Richard,  an  EngliPithman,  wht/had  with  his  own  hand 
copied  a  great  number  of  b*xjk^,  hoping  to  receive  in  heaven  a 
recompeuce  for  his  laboui's.  Wieu  he  quitted  this  life,  his 
brotlier  monks  buried  him  iu  a  place  of  honour.  Twenty  years 
afterwanls  his  tomb  was  i.>pened»  and  his  right  hand  was  foimd 
in  as  perfect  a  state  of  preservation  as  Uiough  it  wei-e  alive^  and 
appeared  to  have  been  recently  cut  off  trom  ivn  auinmtetl  body, 
while  all  the  rest  of  the  corpse  was  du«L  This  hand  i^f  shown  as 
a  great  miracle  to  this  day  in  the  monastery  of  Amisbei-g.'*  This 
showed  the  honour  with  which  a  good  writer  waa  reganled  at 
that  peri<xh  and  not  only  was  the  art  honourable  and  protitable 
to  tlntse  who  practised  it,  but  its  effect  was  profit.able  ana  valuable 
to  others.  Vne  had  an  inHt/mce  of  thirt  in  the  history  of  one  to 
whom  we  were  intlebted  for  all  our  Euglish  literature — he  alluded 
to  King  Alfred*  Alfred  himself  was  honoured  in  Fmiice  for  his 
writing;  autl  the  beat  writing  of  that  period  came  from  France, 
It  was  well  known  that  the  Prpuch  prince^ss  Judith,  who  was 
Alfred's  stepmother,  took  great  pnins  to  teach  him;  but  it  would 


aeem  that  he  had  naturally  no  more  taste  for  study  than  other 
children,  for  it  wai  recorded  of  him  tlmt  he  lived  to  twelve  Tears 
old  before  he  was  taught  to  read.  How  he  was  induced  to  learn 
was,  according  to  Mr.  Sharon  Turner,  in  this  wise.  "  When 
Alfred  was  twelve  years  old,  she  fjuilith]  was  sitting  one  day 
surrounded  by  her  family  with  a  MS.  of  Saxon  poetir  in  her 
lumds.  With  a  happy  iudgment  ahe  propcaed  it  as  a  gift  to  him 
who  would  the  soonest  loam  to  read  it  The  whole  incident  may 
have  been  chance  play,  but  it  was  fruitful  of  oonsequenoeiB.  The 
elder  princes— one  then  a  king,  the  other  in  mature  youth  or 
manhood — thought  the  reward  inadequate  to  the  task,  and  were 
silent  But  Alfred,  captivated  by  the  prospect  of  information, 
and  pleased  with  the  beautiful  decoration  of  the  first  letter  of  the 
writmg,  inquired  if  she  actually  intended  to  give  it  to  such  of  her 
children  as  would  the  soonest  learn  to  understand  and  repeat  it. 
His  mother  repeating  the  promise  with  a  smile  of  joy  at  the 
question,  he  t<»oic  the  book,  found  out  on  instructor,  and  leameil 
to  read  it.  When  his  industry  had  crowned  his  wishes  with 
suooess,  he  recited  it  to  her.  To  this  important  thotigh  seemiujU'ly 
trivial  incident  we  owe  all  the  intellectual  cultivation  and  all  llio 
literary  works  of  Alfred,  and  all  the  benefit  which  by  these  he 
imparted  to  his  countrymen  "  In  this  case  the  beautiful  initial 
letter  was  the  attwujtion — a  letter  probably  like  that  which  he 
(the  lecturer)  had  just  exhibited  as  characteristic  of  the  date  of 
Charlemagne.  This  was  the  first  inducement  to  study  with  our 
EngLish  Alfi-ed,  and  he  was  not  quite  sure  whether  it  would  not 
be  better  generally  that  children  shouW  remain  until  they  were 
twelve  3^ears  of  age,  and  then  be  tempted  to  read  by  such  huluce- 
ments  as  these,  rather  that  we  should  go  on  impreasing  upon  their 
minds  in  in&ncy  the  enormous  fallacy  that  "A**  ever  was,  or 
umler  any  circumatancee  could  beoome,  an  apple-pie. 

The  main  idea  of  the  age  of  which  he  was  now  speaking,  how* 
ever^  was  that  a  book  was  a  noble  and  a  sacred  thing,  to  br 
re«pected  and  revered.  It  became  precious  beoauae  it  was  writ  t+>n 
with  so  much  labour  and  with  so  much  beauty:  and  then  caiac 
the  idea  of  its  sanctity.  It  was  noble,  inasmuch  as  it  was  the 
means  of  making  human  thought — the  most  transient  and  e\^- 
nesoent  of  all  things — ^the  most  permanent  of  all  things.  Well, 
this  being  the  idea  of  books,  which  tlien  obtaine*i  in  men's  mijids, 
they  worked,  and  worked  on,  to  attain  greater  excellence  in  theij 
writing,  by  systematizing  their  colour  more  and  more,  imtU  they 
arrived  at  a  perfect  system,  which,  however,  they  might  ha%f 
found  out  long  before  they  did,  and  which  it  was  strange  that ' 
ourselves  ha^l  not  discr>vered*  It  was  strange  that  those  wlin 
were  familiar  with  the  Bible,  wherein  they  were  told  that  the 
colours  directed  to  be  used  for  ornamenting  the  tabern     '  o 

gold  (or  yellow),  and  blue,  and  purple,  and  scarlet,  as  1 '  '*■ 

otdculate'd  tx)  foi-m  the  Iiasis  of  the  richest,  most  harmniii^nj.H,  uid^ 
glorious  crmibinationa,  should  not  have  adopted  them  in  ail  e^Lseil 
where  such  residts  were  required.  The  thirteenth-century  peopls 
however,  had  not,  it  appeared,  derived  their  knowledge  &x>m  th^^ 
Bible;  they  went  on  working  and  experimenting  im til  they  found 
it  out     Here  (exhibiting  it)  was  a  Bible  of  the  year  1220;  it  \ — 
but  a  common  example,  out  worth  exhibiting,  on  account  of  ' 
clerkly  manner  in  which  the  letters  wore  written.     He  now  camo] 
to  the  middle  of  the  thirteenth  century,  when  an  immense  dev* 
lopment  of  the  art  took  place.     It  wjts  well  known  that  the  wholi 
spirit  of  the  middle  age  was  to  be  found  in  the  writings  of  Djinte^ 
there  it  must  be  sought     Dante  was  the  pniphet  of  the  middlQ^ 
ages.     In  his  "  Purgatory  "  he  introduced  a  description  of  certiiinr^ 
people  suffering  the  penalty  of  pride.     He  representetl  thera 
being  crushed  under  great  stones,  in  the  position  of  wh\rh  ^ 
have  so  many  examples  in  the  architectural  decorations  «>f  tha^ 
period,  as  in  figures  nearing  corbels,  brackets,  &c.   It  wiia  curioug 
to  sec  what  Daute  appeared  to  think  most  calculat*xl  to  crcat) 
the  feeling  of  pri<le  in  the  human  breast.     It  was  not  vjdi»ur^'' 
nobOity,  or  success  in  battles,  but  exoellence  in  writing.    Tlu^)^  J 
were  his  words; — 

"  listening,  I  bent  tof  rtoige  dftwa,  aad  oap 
(Koc  fad  who  epe»te)  twiated  beneftUi  ib«  weight 
TJmt  uj^gpsL  bim,  uw  ma,  koffv  me  fin%ht,  uud  c^i'dL, 
Holding  Ma  tym  irlth  difllctilty  fix'd 
Intent  apoD  m^,  lAiMpiitg  a«  t  wvnl, 
CbrnpAoiuQ  at  their  wht.     *  O  t*  I  exeUtm'd, 
*  Art  tlimr  nof  rMprti'i »     ^  -^  —*  th'ni 
Ak-.-m  ■,■-     ■  f.  ■ 

*BrokWr.  <k«iitii  ii>i,  '  ^iijt  l,,.^^  ...a  »;»]rflEr  jimlle, 
BologniMi  Franca'*  pencij  Uiim  the  k'ftvi%t, 
Hit  all  tbe  haooitr  now^ — mj  Light  obAcmtMl/  " 

The  line  which  is  given  by  Cary  (f^r  thi.<i  is  hb  transhitiony- 

**  Wliicb  (hflj  of  iW  cnA  the  liumer^  AkiU," 

n 
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is  not  properly  translated.  The  word  which  in  the  orijjfmtl  ia 
*'  atiuminare,-*  does  not  mean  the  limner'a  art,  hut  the  art  of  tbo 
lUmniaator — ^the  wi'iter  aud  iliuniiiiator  of  booka.  The  paMa^e 
gave  a  peculiar  interest  to  the  illumiuated  works  of  the  date  in 
which  Dante  wrote.  Thia  p»t^riod--the  middle  of  the  thirteenth 
century — waa  marked  also  hy  the  career  of  St,  Louiii,  and  tha 
next  example  whit-h  l»e  (the  lectnrer)  hail  to  pnxliice,  was  from  a 

^  paalter,  which  was  peculiar  iu  havinr,  in  addition  to  the  names 
of  the  iiainta,  the  namea  of  the  meiuDei-a  of  St,  Louiii's  familj^ 
with  the  date  of  their  deatlii  hut  not  of  that  of  St  Louis  liim-self. 
TirHt,  there  was  the  name  of  Count  Rohert  of  Artois,  St,  Louia's 
brother,  who  lost  hia  life  while  cJiarging  the  Saracens  at  Mati- 
aoiu'ah — just  a^  our  light  cavalry  had  eliarged  the  Rnsaiiuia  at 
Baiaklava.  There  was  thus  a  note  of  his  death  which  was  put 
down  as  a  sort  of  martyrdom.    Then  there  were  tlie  names  of 

I  King  Philip  IL,  then  that  of  Louiii  VIIL  the  father,  and  of 
Blanche  of  Castile,  the  mother  of  St,  Louis,  but  not  Iiia  own. 

I  Now  Queen  Blanche  die-J  in  12'»2,  and  St.  Louis  lumself  in  1270, 
BO  tliat  it  was  evident  this  pualtei'  yra^  written  between  those  two 
periods^  and  the  ditfereat  p<jrtiona  of  it  at  some  distance  of  time 

[from  each  other.     The  leaf  ex!iibit«^l  was  one  of  the  common 

'leaves  taken  from  the  Ijoginning  of  the  book.  The  flourish  of  the 
initial  letter  he  ha<l  enlarged,  Ln  oixier  to  show  more  clearly  what 
»ort  of  a  thing  it  was.  The  prevailing  colours  were  blue,  purple, 
and  scarlet,  with  gold;  leaves  wei'e  introduced,  and  the  ornament, 
it  woidd  be  perceived,  was  constantly  changing  in  form  and  Lu 
the  curve  and  lie  i>f  the  leaf.  If  there  were  no  change  tliere 
couid  be  no  life,     Thiit  might  be  taken  as  the  great  rule  of  art 

He  might,  while  upon  this  p^int,  remark,  tlmt  one  of  the  great 
evils  of  the  day  was  an  in  ten  Be  love  of  symmetry.  Nothing  in 
nature  was  perfectly  symmetricid.  No  two  sides  of  any  animjil, 
tree,  or  other  natural  object,  wei-e  exactly  alike.  Try  to  brush 
your  hair  exactly  alike  on  both  sides,  and  you  wiO  find  it  could 
not  be  done.  A  ^itatue  to  be  graceful  must  not  have  tlie  arms 
and  lega  in  the  same  action  on  both  sides  j  they  muat  be  in  dif- 
ferent actittns.  In  nature  they  always  fDere  in  diSerent  action.  In 
sculpture,  in  painting,  as  in  everything  else,  in  art  as  in  nature, 
without  disaimilarity  there  could  be  no  grace.  The  next  specimen 
he  would  present  to  their  notice  was  a  capital  letter  at  the  be- 
ginning of  a  psalm.  In  this  tliey  would  observe,  that  animals,  as 
w^ell  as  natural  leaves,  were  introdut^ed.  Up  to  this  period 
nature  had  not  been  followed  in  writing  to  the  aauie  extent,  but 
had  been  treateii  in  the  manner  represented  in  the  previous  ex^ 
amples.  The  little  Bible  he  had  in  his  hand,  in  which  the  Lnitial 
capital,  of  which  the  letter  he  exhibited  was  an  enlargement, 
occurred,  was  a  good  example  of  the  style  of  writing  of  the  year 
V2:UK  Il*ir%  they  would  oijserve,  tlie  prevailing  c<:«kiura  were  the 
same,  blue,  purple,  and  scarlet^  with  white  introduced  at  intervala, 
like  iMjautiful  pearls.  It  waa  a  great  point  in  the  arts — which 
many  did  not  aeem  to  be  aware  of — to  know  how  precious  white 
was.  Here  were  two  of  the  intrtxlucU^ry  le;tve8  of  a  pttdter  which 
he  wished  to  bring  to  notice,  on  account  *j£  the  human  faces  in- 
troduced in  the  ornament  of  the  letters.  One  of  these  ill u minor 
tions  represented  Solomon,  having  been  named  David's  successor, 
being  made  to  ride  upon  the  kin^s  own  mule,  and  the  burial  of 
King  DavicL  Both  of  these  examples  were  remarkable  for  the 
beauty  of  the  faces.  Outline  and  colour  were,  however,  the  prin- 
oi{lle  of  these  examples^  Ijeyurid  that  there  was  no  imitation  of 
aiture*  But  fn>m  thia  they  began  to  enrich  their  MSS.  more  and 
more:  the  syatematization  of  colour  went  on  until  they  reached 
a  point  of  enormous  luxury.  With  that  luxury  of  ornament  and 
colour  came  carelessness,  and  the  gratlual  degradation  and  d^ 
eline  of  tJie  art.  The  MS.  now  produced,  one  given  to  Queen 
Bhmche,  in  the  sixteenth  century,  exhibited  that  carelessness  and 
degradation  in  a  marked  degree.  The  art  having  reached  its 
enlininating  point  ab<jut  the  middle  or  towards  the  dose  of 
the  thirteenth  century,  from  that  period  be^an  to  decay,  the 
principles  of  it  having  been  lost  sight  of  in  the  attempt  to  attain 
greater  luxuriousness  of  drawing  and  effect,  those  principles 
which  he  insijjited  upon  as  the  fundamental  principles  of  the  art 
being  clearness  of  outline,  and  simplicity  oi  colour,  without  the 
iutr<.iduction  of  light  aud  shade.  He  had  sjud  that  writers  were 
not  reverenced  sufliciently  in  these  days—he  said  abo  that  neither 
were  painters  reverenced  as  they  ought  to  be.  It  was  a  vejy  dif- 
ficult thing  to  paint  well — much  more  so  than  most  people 
im:\g1n»d,  and  to  lay  on  light  and  shjide  prt>per!y,  to  realise  and 
in  convey  ujxjn  oanvod  a  thorough  impression  of  the  varying 
effects  of  sunshine  and  shadow,  in  the  colour  of  the  air,  and  in  the 
tints  given  to  every  object  in  nature,  was  a  fiir  more  difficult 


thing  than  most  men  were  capable  of  aooompliahing.    This  waa 
the  reason  why  we  had  so  few  really  good  painters,  and  so  many 
bad  paintings.    There  had  been  never  more  than  three  or  fbtil 
really  good  painters  in  the  world  in  any  one  age,  and  no  wondei^l 
for  it  required  talent  of  a  very  rare  ortfer  to  be  a  painter  in  tha  J 
higher  sense  of  the  term     It  waa  as  difficult,  and  re<piired  « 
natural  capacity  as  extraonlinary,  to  be  a  good  painter,  as  it  di4^ 
to  be  a  Duke  of  Wellington;  but  though  it  wm  neceaaary  to 
possess  a  first-rate  capacity,  and  talents  of  the  highest  order  to 
be  a  painter,  it  waa  not  so  to  enable  persons  to  outline  tmlj ' 
from  nature,  and  to  lay  on  simple  colour  beautifully.^    This  al^l 
was  a  peculiar  gift  not  p<JBseBa©d  by  every  one ;  but  it  waa  a  giftl 
which  nundreda  of  pei-aons  possessed  naturally.    Amongst  drwM 
makers  there  were  many  who  instinctively,  as  it  were,  evinced  alfl 
aptitude  at  arranijlng  flowers  and  putting  on  ooloar^  so  as  tcil 
throw  in  depth  or  light  m  required,  for  the  purpose  of  produdng 
harmonious  combimitions,  and  the  instliict  to  arrange  bouquets  oi 
flowers  so  as  to   combine   in   harmony  the  various  hues  wail 
common.    But  the  mischief  was,  that  when  young  people  were] 
found   to  poesesa   the  talent  of  outlining  or  arranging  colouM 
in  more  than  an  oi-dinary  degree,  they  were  pressed  to  learn  td  I 
draw,  though  they  might  not  have  brains  enough  ever  to  dra'Wl 
well     He  would  urge  upon  those  of  his  audience  who  had  thil 
gift  of  colour,  not  to  allow  it  to  be  checked  or  run  away  with  hfl 
pursuing  that  which  it  was  more  than  doubtful  that  tht'v  wonli I 
ever  succeed  in.     Tliere  might  be  first-rate  art  exhibited  in  th«i 
pursuit  of  colour  only.    The  field  was  narrow,  no  doubt;  but 
a  man  made  up  his  mind  to  t>e  an  illuminator — ^if  he  possesse 
the  gift  of  arrangiog  colour,  and  his  opportunities  and  time  did 
not  admit  of  his  making  himself  a  goo«l  painter,  then  let  Mml 
take  up  this  principle,  that  everjr  form  he  drew  must  be  in  pur#;l 
colour,  without  shadow.     He  nught  use  what  colours  he  pleased  " 
but  let  him  not  resort  to  shadow  in  any  shajie — the  object  should 
always  be  represented  in  gradated  piu^  colour,  with  true  outline^ 
The  first  step  was  to  be  perfect  master  of  outline.     Outline  w  - 
susceptible  of  great  beauty  and  infinite  variety;  but  it  must 
finii  and  true;  not  thickened  on  the  side  opposite  to  the  Iight^l 
with  a  view  of  showing  something  like  a  shadow.    It  must  not  I 
be  shatlowed  at  all.    Nothing  could  be  more  absurrl   than   to' 
attempt  to  throw  in  shadow  hy  thickening  the  line,  for  if  the  out- 
line was  ever  lost,  it  would  oflener  be  on  the  dark  aide  than  on  ths 
light  side.     Besides,  tlie  veracity  of  the  line  would  lie  ^4 thin  tht 
compass  of  a  hair.     It  must  be  right  or  wrong.     If  right,  tha  I 
thickening  of  the  line  destroyed  the  correctness,  and  the  thick- 
ness must  be  removed  before  the  outline  could  be  true,  the  truth 
lying  somewhere  within  the  thick  Ene. 

Tlie  first  thing  to  practise  waa  perfectly  faithful  outline,  and 
an  important  thing  to  know  was  how  much  could  be  expressed 
by  it     Hero  was  an  example  of  the  fourteenth  century,  oont  '~  " 
ing  nothing  but  outline.    They  wotild  observe  that  there  waa 
blue  binl  in  the  composition,  which  appeared  all  but  animate<^| 
because  it  waa  as  far  as  it  went  so  beautifully  drawn.  This  exam*l 
pie,  and  some  of  the  others,  would  however  appear  to  those  who 
were  close  to  them  somewhat  coarse,  in  oonaequence  of  their 
having  been  considerably  enkrged  from  the  original  MS.     But 
there  might  be  as  much  perception  of  nature  m  working  out 
these  mere  outlines  as  in  working  out  a  fiiUy  shadowed  tlrawin^ . 
Eke  one  he  now  exhibited  (a  bunch  of  leaves  very  far  inferior  bmI 
a  work  of  art  to  either  of  the  examples  of  ^fS.  shown),  and  it  wa»r] 
much  l>etter  that  they  should  possess,  for  the  puqjoses  of  deoonipj 
tions  generally,  the  daring  conventioiiaJity  of  colour  shown  inl 
other  apedmena  he  submitted  to  them  with  pure  outline,  thaM 
that  they  should  be  imitators  of  the  spurious  examples  produceiff 
by  painters  who  could  not  paint,  and  which  violated  the  eye  1 
wherever  they  were  seen.  He  had  said  that  the  peculiar  charactevi 
of  the  decorative  work  of  the  thirteenth  centur5%  was  the  intro-j 
duction  of  nature,  and  that  was  the  circura stance  that  would" 
make  it  especially  agreeable  to  those  who  pursued  this  art  nowJ 
if  it  could  (as  lie  hoped)  be  revived  amongst  us.     In  prac tiring  i%l 
they  need  not  limit  themselves  to  birds  and  leaves,  as  in  thfti 
examples  before  them,   but  might  avail   themselves  of   everjT 
natural  object.    As  soon  as  they  could  trace  an  outline  correctly^ 
he  wanteci  them  to  watch  closely  every  living  object  arounf 
them — groups  of  children  in  the  streets,  leaves,  trees,  birds,  and 
the  animals  in  the  Zoological  Oaj'dens;  but  he  would  warn  theiH 
against  introducing  too  much;  and  when  they  were  [jainting,  l«t 
them  never  introduce  the  same  letter  twice,  or  the  same  figure  or 
animal  twice  in  the  same  composition. 

Now,  what  were  the  fields  for  an  occupation  of  this  kindf 
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This  vma  m  Berio\]s  queationi  &&d  unlefia  the  change  tuok  place 
which  he  was  now  itnving  to  briog  aljotit,  he  found  himself 
wedged  in  between  two  dilhculties.  He  frequently  received  lettew 
fn>m  persons  who  said  to  him,  ^^  BuUd  u^  a  house,  or  pitint  m  ft 
ro<:»ru  in  this  wmy.*  The  reply  he  was  compelled  to  inake  wa^ 
that  he  had  not  the  workmen  who  oould  do  it;  and  then  it  wa» 
Baid,  tmtuniliy  enough^  that  he  was  4  humbug.  He  went  to  tiie 
workmen^  and  they  said,  **  We  cannot  devote  our  time  to  that 
kind  o{  work*,  there  is  no  demand  fur  it,  and  we  oould  not  earn 
our  money  by  iU"  Now,  he  had  aaked  the  studetitu  and  workmen 
to  come  together  there  that  day  that  they  might  aid  him  iu  the 
attfimpt  to  revive  the  art  to  which  he  had  been  directing  tlieir 
attentioi^  by  recommending  to  those  by  whom  they  were 
employdd  to  introduce  thia  kind  of  decoration  wherever  oppor- 
tunity offered.  There  was  a  gi-eat  field  for  it  in  oniamenting  the 
interiors  of  churches.  There  was  the  lettering  of  the  Command- 
menta,  and  the  writing  over  the  cf*mmunioD-table,  the  windows, 
and  other  ornamental  work,  where  iUuiiiinnted  letters  niight  be 
introduced  with  gr^it  effect  The  patterns  miglit  be  peq^ietually 
varie<l,  and  animals^  birds,  leaves,  trees,  and  i>ther  natural  objects 
might  be  made  to  give  life  and  diversity  to  them*  But  he  would 
urge  upon  them,  whenever  they  wei-e  required  to  paint  anything 
in  a  churchy  to  do  it  as  well  as  they  could,  and  to  introduce  as 
mvdl  of  nature  as  they  could  in  a  graceful  manner.  Then  there 
was  the  decoration  of  rooms — though  upon  that  point  he  con- 
fessed he  saw  considerable  difficulty.      He  liked   pictures  and 

nts  in  rooms,  and  would,  na  far  he  could,  induce  people  to  buy 
liem,  and  the  examples  he  had  exhibiteii  certainly  would  not 
.>ok  well  with  those.  He  would  say  nothing  further  upon  this 
point  therefore,  except  that  he  should  like  to  receive  the  advice 
and  suggestions  of  workmen  themselves  upon  it  lu  the  lettering 
on  the  outride  of  ahop-fronts,,  Uiumiuated  letters  might  appro- 
priately be  employed,  and  would  form  a  pleasing  change  from 
the  dingy  appearance  which  many  of  the  shoiJ-fronts^  especially 
in  the  metropolis,  prea^ted*  He  wotild  ui-ge  up<m  them,  when 
they  had  shop-fronts  to  decorate,  to  endeavour  t<j  induce  the  shop- 
keeper t*j  fUlow  them  t*-*  introduce  such  letters.  He  believed  the 
effect  would  be  good,  but  he  was  not  over-eauguine  when  he 
looked  at  that  unhappy  thing  in  Leiceater-square,  which  was 
abominably  ugly,  in  ^ite  of  its  colour* 

Another,  and  a  most  important  field  for  the  exercise  of  thia  art 
was  the  decoration  of  booKS.  He  did  not  say  that  every  book 
should  be  illuminated;  some  biKtks,  as  the  Bible,  should,  he 
thought,  be  as  simple  in  lettering  as  possible;  but  books  of  poetnr 
or  art,  which  might  be  very  appropriately  decorated  as  suggeste<l 
He  was  anxious  to  see  a  taste  for  dec*>rating  books  in  this  manner, 
because  he  believed  we  were  falling  into  a  very  careless  way  of 
pegarding  our  bo<*ks.  It  might  b«  that  we  haJ  so  many  Ixjoks 
now  as  cr»mpared  with  what  persons  in  similar  positions  in  life 
formerly  posae«aed.  It  had  been  said  that  it  was  better  to  have 
a  few  fMM>ks  than  manyj  he  could  not  say  that  that  was  hia 
feeling;  he  (X>nsidererl  it  a  most  delightful  thing  t<>  have  a  libraiy; 
at  the  siame  he  should  like  people  to  value  and  love  their  books 
more  than  they  did.  The  leehng  that  prevailed  in  the  middle 
Mes  with  regain  to  bookn  was,  that  they  were  holy  things,  and 
l£oae  who  were  empbyeil  up<«n  them  felt  that  they  were  engaged 
upon  a  holy  work,  tie  would  like  to  bring  hixck  something  of 
that  feelings  and  he  would  also  like  to  bring  back  for  the  workmen 
the  employment  of  illujuinatiag  books,  fr»r  he  thonght  it  must 
have  been  a  most  happy  employment  He  dirl  not  know  at  what 
co«t  now  an  ilIuminAt<)r  might  be  able  ti»  produce  a  finely- ill umi- 
nated  page.  That  was  a  subject  on  which  he  was  anxious  to 
olitfiiu  information.  He  wanted  to  have  the  data,  and  if  the 
workmen  would  furnish  liirii  with  that,  he  would  endeavour  to 
bring  the  subject  before  the  public.  Wliat  he  wanted  was,  the 
information  to  enable  him  to  say,  when  asked,  what  would  be  the 
cost  of  illuminating  some  beloved  bcx>k  which  it  lui^ht  be  desired 
to  preserve  as  a  vsdued  work  in  a  f^miily.  He  thought  very  many 
would  gladly  avail  themselves  of  the  opportunity,  if  it  were  offered 
them,  to  have  books  of  this  character  so  decorat.ed  to  be  i>refterved 
as  heirlooms.  For  his  own  part,  he  would  ntht^r  have  an  illuini- 
nut*^fl  bc»ok  in  his  library  than  a  picture.  He  would  like  to  have 
a  book  of  which  every  page  was  a  picture. 

The  great  point  was  to  make  this  art  of  book  illumination 

shionable;  it  that  were  done,  it  would  go  on  as  a  matter  of 
'  course.  A  new  school  of  art  would  be  introduced;  the  eye  for 
colour  would  bei»me  disciplined;  the  perception  of  truth  and 
form  ha  outline  would  become  disciplined;  anu  the  art  of  painting 
would  be  more  and  more  appreciated.    A  Titian  could  only  be 


appreciated  by  those  who  undfirstood  harmony  of  colour.  It  waa 
not  the  extraonlinary  eflfecta  of  the  light  and  shade — beautiful 
though  they  were — that  marked  the  true  Titian,  so  much  as  the 
beautiful  harmony  of  hia  colours;  and  by  disciplining  the  eye  to 
those  harmonies  a  feeling  would  be  created  in  the  public  mind 
which  was  now  almost  dead.  There  was  another  advantage  that 
would  result  from  the  revival  of  thia  art  to  the  student  and  the 
iUmninator.  He  could  not  imagine  a  happier  life  than  that  which 
would  be  led  by  any  jperaon  of  quiet  and  studious  habits  with 
something  like  the  oisposition  of  the  old  monks  who  were 
the  illuminators  in  past  times,  while  following  this  oocupatiom 
If  it  were  cultivated,  a  totally  new  impulse  would  be  given  to  art 
in  every  directiciU,  and  possibly  also  to  literature,  for  people 
would  feel  that  it  was  better  to  have  a  monument  in  the  shape  of 
an  illuminated  b<iok  than  in  that  of  an  illuminated  window;  and 
many  a  man  engaged  in  writing  a  Ixjok  would  feel  more  interest 
in  his  work,  and  take  mr^n*  care  in  its  composition,  if  he  knew 
that  it  was  to  be  beautifiUl}'  illuminated,  tr»  be  placed  in  a  library 
as  a  beloved  thing,  to  be  handed  down  from  father  to  son,  auH 
from  generation  to  generation,  than  if  it  were  printed  in  the 
ordinary  way,  tossed  about  by  printers'  devils,  and  thrown  aaide 
as  soon  as  read. 

As  showing  the  kind  of  life  he  would  encourage,  he  would  ask 
permission  to  read  a  passage  from  Longfellow,  describing  the 
Friar  Paoilioo  transcribing  and  illuminating  the  Go»jpel  of  St. 
John:-^ 

**  It  if  grnwlng  d»rk!  yet  ooe  line  mace 

JUid  tboQ  Okf  vork,  for  to-dfty  It  o'er; 

I  oome  wsla  to  tbo  nvne  of  Out  hard, 

Bre  I  ttkst  mwtaX  ujune  record, 

Xhftt  ii  •pokim  to  ligtiilj  »aaoogvaida, 

IM  me  pitut  awhilti,  luid  wuih  mjr  pen; 

J>ure  fram  btemuh  uid  blot  mu«t  ft  be 

"WTien  it  writaa  Hud  wcxrd  of  mjtUsfjl 

ThoA  liaYo  I  liibcmnsd  oa  &iid  oq« 

Nearly  tUrtrasli  tlie  Goepel  of  St.  JobiL 

Grd  it  be  thAi  firom  tJie  Upi 

Of  fehlj  iioie  ceciUe  Evanieliit, 

Th*t  Chfivt  hunMfllf  peituipe  hu  ktiMd; 

Ciune  th«  droAd  ApooA^yiweT 

It  luu  A  very  Awfol  looli^ 

A^  it  atuidx  there  at  tht^  eifJ  (jf  the  Book. 

Ah  mcfwbcn  I  t>:i  j^ioudlidBo, 

Think  of  writing  I 

I  itaud  Lu  uwe  of  u.  oree. 

Lik«  Uu>  tniiEip  of  douiu  m  iha  doiiag  rene. 

God  forgive  me  I  if  evor  I 

Take  sughl  froto  the  Book  of  Prapihecy' 

Lo«t  my  p&rtt  too,  ftfaoald  be  takea  awbjr 

Trotu  the  Botik  of  Life  cm  the  iadgineni-dAf  .* 

Then  notice  the  change  of  feelingt-how  natural! 
<'  Tim  is  wull  vriticia,  thouidi  I  uy  It] 
I  thuruld  not  be  hiniA  to  ditplAT  It, 
In  opoQ  d»y,  un  tbe  dcdf-nune  me^ 
Witk  tbe  wTltiAft  of  St.  Tbeda  hendf. 
Or  of  at.  TbeodMiBA,  wb>  of  old 
WrcAe  the  Ooepda  In  tetten  ofgoldt 
Tkftt  ifoodly  iKbo  slandingjnMider, 
Witbont  A  nkni^  bbt  or  blunder, 
Wotdd  not  bwu*  away  tbe  palro  ftoin  mt»c. 
If  we  ebMld  eompAre  them  line  by  Une. 
Tbers,  now,  1*  an  luitiAl  letter  I 
Khit  Msu6  hiioielf  ne?er  oiade  better! 
Ffniftbed  down  to  tbe  louT  Kcid  tbe  ituilll 
Jk/wm  10  the  eyen  00  tbe  peacock's  tatil 
Ami  MOW,  M  I  torn  tho  vuhime  aTer. 
And  Nse  whj&t  iie«  betwe>ra  cover  aud  oorer^ 
What  IreMQiYM  of  ert  tluve  pmffa  hold. 
All  AbUie  witii  cstaum  md  gold, 
Ood  forgive  me!  I  seem  to  feel 
A  eertA&  eailbilbdtkn  mt^ 
Into  lay  beftrt,  Afkd  iDtn  my  bnda^ 
Ai  if  toy  toieitt  Iiaj  tuA  klu 

Yr^  ^'^  tlie  Lord, 

Writ!'  -  ••■i-  -■-  '^  coihind  paia; 

Tikke  it,  u  Li>rd,  *nd  U<  It  be 

Aj»  BOibutblug  {  hAVp  doue  flUr  thee," 

He  looks  from  tlie  window: — 

•*  How  awwet  ia  tbe-  drt    Haw  fair  tU«  ioem?! 

1  Wbh  1  hftd  »«  JoVi^lv   u    />-vr| 

To  iMiiH,  my  hui'f  leave*! 

Bo«r  (be  awidtttw  r  Ihu  eAvut 

Ther"  '"■■"■■   'i-  ■  •"■-+■ 

I  en  .  '  lUid  ber  broMt; 

Ai»»j  ■  nttrik, 

lor  U'  xx....^...    .  ,^,  v.-  ,^  .  i 

This  was  the  kind  6f  life  he  wished  the  students  of  thi%  art  t»> 
follow.  He  prorH>se<i  to  leave  the  various  examples  he  htwl 
exhibited  in  tlie  Miiaeiim,  that  those  whu  desired  t^^  d»>  so^  might 
come  in  if  they  pleani^d,  and  work  from  them  l^etween  then  ami 
the  next  lecture.  In  the  next  lecturf-  he  ju'oposed  to  explain  the 
general  principles  of  outline,  and  to  exhibit  examples;  and  in  the 
third  lecture  he  intended  to  explain  the  principles  of  colour. 
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DORMER  WINDOW,   TTTT.T.  HAI^L. 
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Our  engraving  rapre«enU  &  Dormer  window  nnd  chimney 
shaft  with  suu-dial,  from  Hill  Hall,  iirawn  to  a  scale  of  J-inch  to 
the  foot,  hj  our  corresjx>ndent,  Mr.  Horace  A*  Alexander,  of 
Stratford,  architect.    The  chimney-shafl  is  in  brickwork. 


THE  COAL  MINES   OP  FRANCE. 

About  a  year  since,  the  French  government,  alarmed  for  the 
induatrial  claases  by  the  riae  in  the  pnce  of  coal,  resolved  to  avoid 
a  position  which  might  have  materially  interfered  with  their 
commerdal  and  indnstrial  prosperity .  To  atLiin  this  eud,  it  at 
first  reduced  the  import  duty  on  English  axil,  but  8<xin  perceive<l 
that  the  remedy  applied  was  insufficient,  ll  became  e\Hdent  that 
the  oonaumption  of  coal  throughont  IVance  was  taking  mich 
rapid  strides  that  the  Droduction  did  not  Buffice  to  satisfy  the 
reqnirementa  each  day  Tbronght  forth  in  immense  proportioDfl. 
In  fact,  the  constant  increase  of  eteam  navigation  and  oommuni- 
catit>ii  by  railway,  which,  as  it  progresses,  reaches  districts  in 
which  ooal  was  unknown,  causes  the  demand  to  considerably 
exceed  the  supply,  and  all  brandies  of  industry,  with  their 
natural  developments,  necessarily  tend  still  farther  to  increase 
the  ofjnstimption.  Such  a  state  of  things  has  of  course  led  to  a 
great  riae  in  the  price  of  ooal;  and  in  the  north  as  well  as  in  the 
g^xvth  of  France,  coal  and  coke  became  bo  scarce  that  some  estab- 
ILahments  had  to  cloae  forwantof  fiiel;  the  railways  alone  having 
been  enabled  to  procure  the  coke  they  required.  Some,  thanks  to 
^  their  oontni^cts,  ensured  a  supply  on  moderate  terms;  but 
otherSf  less  fortunate,  have  been  compelled  to  pay  advanced 
prices. 

The  proprietors  and  shareholders  of  coal-mines  generally  have 
not,  so  fiir^  prohted  by  these  high  prices,  from  the  contracts 
entered  into  with  the  State,  for  nuunne  purp(>iie«,  with  the  railway 
'  oompanies  and  the  industriid  establishmeuta,  which  had  been 
^  Oompleted  before  the  great  demand  for  ooal  had  commenced:  but 
Uhese  contracts  having  now  expired,  or  nearly  so,  the  shareholders 
'  and  proprietors  will  consequently  begin  to  profit  by  the  advanced 

Eric<?s.    For  example — ^the  mines  of  the  Loire,  which  paid  in  1852 
ut  34  francs,  and  in  1^3  but  42  franc%  will  in  1854  pay  about 


50  francs  per  share.  The  Grand  'Combe,  which  paid  but 
25  francs  per  share  for  1853,  can  pay  50  francs  for  1854,  and  th«  j 
r^idta,  it  is  expected,  will  be  similar  for  most  of  the  colller]f  1 
enterprises.  A  ton  of  coal  costs  43  francs  at  Anzin,  56  fr-ancs  at  j 
the  mines  of  the  Loire,  52  francs  at  Firminy,  56  francs  at  Blanzji  I 
63  francs  at  the  Charbonnages  Beiges,  4S  franco  at  the  Grand  j 
'Combe,  60  francs  at  Commentry,  and  30  francs  at  Portes.  Thufl|  I 
the  maximum  cost  for  a  ton  of  ooal  is  that  at  the  Charbonnages^.l 
Beiges,  63  francs  per  ton,  and  the  minimum  at  the  mines  of] 
Portes  and  Li^u^chaa,  where  it  is  only  30  francs  per  ton. — Mining 
Journal, 


ST.  SIDWELUS  PABOCHIAL  SCHOOLS,  EXETEB. 
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TffE  Parochial  Schools  of  St  SidwelPs  were  opened  on  tli^  2nd 
of  November.     Tliey  c<.>iisii*t  of  a  boys*  and  ^rls*  school,  eadtrJ 
78  ft  6  in.  by  18  feet  having  open  roofs  of  high  pitch  ceiled,! 
against  the  rafters.    There  Ls  a  girlH  class-room  16  feet  by  18  feet, 
and  boys*  16  feet  by  16  feet.     The  mistress's  residence  (built  ia 
conformity  vd\h  the  regulation.^  of  the  Privy  Council  on  Educar.j 
cation)  connects  the  two  school -rooms.    The  "atyle  of  the  buildinM 
is  Old  English,  with  square-beaded  five-light  windows  with  tran* 
soms  in  afl  the  gables,  of  Bath  stone,  the  wiilla  being  of  red  brick^ 
with  tall  chimneys  of  the  same  material.    There  are  spadoiu 
play-grounds.    The  site  was  given  by  the  Dean  and  Chapter  oCJ 
Exeter,  and  the  biiildingi^  erected  chiefly  thi*ough  the  exertiooa,! 
of  the  incumbent  Rev,  J.   L.  titdtou,  in  raising  a  subacriptaoo* 
aided  by  a  gi'ant  fronj  the  Committee  of  Council. 

The  oontract  for  the  schools  wius  neariy  lotKj^.     The  cost  of  i 

bomidary  fenoes,  250i  Tlie  works  were  carried  out  by  Mr,  Waw-^ 

of  Exeter,  from  the  designs  of  Mr.  Ashwortli,  of  the  same  dty. 

Be/trmccjt  ttt  (7roitnd  Plan* 

A    Girls*  School,  7S'  tJ "  X  18', 

B,  Girls*  CUas  Roam,  16'xl8\ 

C,  Boy«'  School,  78'  ti"  X  1 H'. 

D,  BoyB'CIaaeRcKjni,  Htf'xll*. 

E,  Mistress's  8iuiixg  Room,  12'  6"xl2'  6% 

F,  Kitchen,  12'  G"  x  12'  «\ 
0.    Scullery,  H' T  x  7' O"* 
H.   Pantry. 

h    Watcreloset 

The  other  Closets  are  againBt  the  east  side  of  the  Ptay- 
groninrL 

There  are  three  Bedrooms  over  £  and  F. 
J  J.  Coal  Houses. 
K.   Gatden. 
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ELECTROTYPE  COPPERPLATEa 

AMOlfO  the  specimens  of  miscellaneous  philosophical  proc^sea 
of  products  exhibited  at  the  New  York  Crystsi  Palace  Exhibi- 
tiou,  were  some  electrotype  copperplates^  prodaoed  at  the  United 
States  Coast  Survey  Office.  These  plates  are  three  in  number, 
and  consist  of — 1,  the  original  engraved  plate;  %  a  reverse  or 
matrix  obtained  therefrom  by  electro  deposit;  and  3,  a  "  dupli* 
cate'*  or  facsimile  of  the  first  or  original  platen  this  last  being  also 
obtaiiied  by  electro  deposit  upon  the  reverse  or  matrix  No,  2;  a 
printed  proof  or  impression  on  paper  from  this  latter  completes 
the  collection,  and  affords  aatisfaetory  evidence  of  the  perfect 
manner  of  conducting  the  whole  operation,  all  the  most  minute 
points  and  delicate  lines  being  brotight  out  beautifuUy  sharp  and 
distinct.  As  the  several  processes  adopted  in  the  production  of 
these  plat«a  appear  to  be  all  of  the  moat  improveu  description, 
foimded  on  aomid  philosophical  principles,  whilst  some  of  them 
are  daimetl  as  the  invention  of  Mr.  Mathiot,  of  the  Coast  Survey 
Electrotri>e  Laboratory,  imder  whose  able  direction  the  whole 
work  U  conducted,  a  brid"  description  of  those  processes  may  not 
be  unacceptable;. 

The  original  plat©  as  received  from  the  engraver,  is  immedi- 
ately electro-silvered,  and  then  washed  with  an  alcoholic  solution 
of  iodine,  and  exposed  to  sunshine  or  bright  light  Tliis  is  found 
effectually  to  prevent  the  adhe^iion  of  the  electro  deposit  to  the 
original  plate  (probibly  by  the  interposition  of  an  infinitesimal 
film  of  the  tmpour  of  iodine),  without  in  the  slightest  degree 
impairing  the  sharpness  of  the  impresaion,  thti  thickness  of  the 
ooatiiig  of  iodine  vapour  bein^  estimated  by  Mr,  Mathiot  at  one 
foTty-fimr  miUionth  part  of  an  inch;  or,  upon  the  supposition  that 
the  iodine  remaina  upon  the  pkte  in  its  elementarv  state,  then 
the  thickneiis  of  the  deposit  b  estimated  at  the  ^*Qne  eighteen 
thowafid  miUicnth  t>art  of  an  inch.** 

The  plate  thus  iodise*!  h  placed  in  the  vat  or  decomposition 
trough  in  a  vertical  position  (the  necessary  cunnections  with  the 
battery  and  other  arrangements  being  effected,  as  usual),  and  as 
soon  as  a  sufficient  suriiace  layer  is  prtxl need  (which  usually  takes 
about  twelve  hours),  the  plate  with  its  surface  layer  is  removed 
to  another  vat^  in  which  it  is  placed  horizontally  with  its  face 
upwards,  and  the  positive  pole  or  plate  of  copper  immediately 
over  it,  at  a  distance  of  about  an  inch, — ^the  temperature  of  the 
copper  solution  in  this  horizontal  bath  being  maintained  uniformly 
day  and  night  at  about  180***  This  is  effected  by  means  of  a 
simple  furnace  with  self-regulating  damper  and  an  internal  coil 
or  helix  of  pipe,  with  an  upper  and  a  lower  tube  leading  to  the 
corresponding  parts  of  the  vat  or  bath,  in  which  the  required 
temperature  is  thus  maintained  by  the  circulation  of  the  fluid  in 
the  ortliriaiy  manner;  it  being  found  that  a  peck  of  charcoal  will 
maiutniu  UK)  galloua  of  the  copper  solution  at  any  ret|uired  point 
between  1<X>''  and  2(Ky°  for  twelve  hours;  the  result  of  such 
increaBc  of  temperature  b^ing  that  a  plate  of  copper  |'inch  thick, 
and  containing  10  square  feet  of  surface,  can  be  produced  in 
forty-eight  hours,  or  at  the  rat^  of  3  lb.  to  the  sqnm^e  ftKit  in 
twenty-four  hours.  The  qimlity  of  the  metal  produced  under 
mich  increased  temperature  being  moreover  fountl  tt»  he  of  a  very 
superior  description,  rivalling  in  hardness,  ductility  and  elasticity 
the  best  rolled  or  hammered  copperplate.  This  is  satisfactorily 
exemplified  in  a  couple  of  broaa  »tr\p^  of  copper,  |-inch  thick, 
which  are  exhibited  near  these  plates.  One  of  the  strips  is  flat, 
and  found  to  be  exceedingly  hard  and  sonorous;  the  other  is 
twisted  up  into  a  mrt  of  open  single  knot,  to  prove  the  perfect 
ductility  and  tenacity  of  the  metal 

It  may  also  be  mentioned  that  about  20O0  impressions  were 
printeii  from  the  first  electrotype  duplicate  tat  en  from  the 
original  plate  in  the  Exhibition  without  its  showing  any  appear- 
ance of  deterioration,  although  the  lines  are  many  of  them  exceed- 
inffly  light  and  delicate, — so  much  so,  that  it  is  said  by  competent 
ludgies  that  the  original  engmtmd  pkt*  would  probably  have  feiletl 
m  TOwlucLng  tme  thousand  equally  good  impreKsions, 

Mr,  ^Mathiot  manufactures  or  produces  the  negative  silver 
plates  of  his  batt^jries  by  electro  deposition,  and  in  order  to  remove 
n^3m  their  platinizeil  surfaces  the  impurities  of  the  zinc  plates, 
which  are  invariably  found  to  attach  themselvea  thereto,  he 
immeraea  them  dailif  in  a  solution  of  per-chloride  of  iron,  whicli 
is  found  to  immediately  r^tore  the  action  of  the  plate,  and  thus 
constantly  maintain  the  '^  t<me^  of  the  battery. 


REVIEWS. 

Report  of  thi  VnUtd  States  Cmnmmioner  of  Patmts  for  the  Vmr 
1853.    Part  I.  Arts  and  Manufactures,    Washington.  1654 

Some  alteration  has  been  made  in  the  chanicter  of  the  Beporta 
of  the  American  Patent  Office.  The  usual  reports  of  the  Exa- 
miners are  omitted,  on  the  ground  that  the  Examiners*  time  might 
be  more  usefully  employed,  and  that  it  was  impossible  to  avoid 
invidious  distinctions  between  patentees  who  supposed  themselves 
equally  meritonous. 

We  regret  this  decision  of  the  Commissioner.  The  reports  of 
the  Examiners  we  have  found  most  valuable;  pointing  out  to 
inventors  that  which  had  been  done  before  the  experiments  that 
had  fidled,  and  what  remained  unattempted,  with  deiK:nptionB  of 
thfi  more  interesting  of  the  patents.  The  only  way  to  avoid  all 
jeidousy  on  the  part  of  patenteea,  is  to  appoint  as  Examiners  the 
most  eminent  »oientitic  men  of  the  country,  and  tlios©  who  are 
universidly  considered  to  be  far  above  all  suspicion;  and  to  induce 
such  men  to  beoome  Examiners,  the  salary  must  be  increased  to 
such  an  amount  that  more  profitable  emplovment  cannot  be 
sought  elsewhere  than  in  the  Patent  Office,  The  Commissioner 
say  a: — 

"The  Patent  Office  iboTild  command  the  highest  order  of  talent* 
There  is  no  person,  whatever  be  his  abilities  or  his  attainments,  who 
would  not  find,  ta  an  Kxuminor,  full  exercise  for  aU  hia  iaienta.  A 
practical  sound  sense  is  nowhera  more  important.  All  teaming  con- 
nected with  the  arts  and  floienoefl  finds  here  an  ample  field  for  exercise; 
and  even  queationa  of  law,  that  tax  to  their  utmost  the  abilities  of  tfae 
moat  learned  juriata,  frequently  present  themselves  for  the  dednon  of 
the  office,  and  ahould  be  rightfully  decided  by  the  Examiner. 

The  oomf^efisatiou  of  the  loweat  clasa  of  EzamiDeti  should  be  such  aa 
to  command  abilities  tluit,  with  proper  training,  would  grace  the  high- 
est; and  the  oompenaation  of  all  should  be  aufficient  to  induce  each  one 
in  this  employment  to  ooutent  himself  with  making  it  a  buaineea  for 
life,  as  the  information  he  is  daily  acquiring  is  constantly  inoreasiiig  his 
uselulnesa/ 

A  material  improvement  has  been  made  by  every  patent  being 
fully  described,  and  those  which  require  it  being  acooropaniecl  by 
a  WLTodcut  showing  the  parts  refemd  to.  The  CommlsHioner  has 
gone  into  the  question  of  the  fees  required  of  foreigners;  he  con* 
sidera  them  enormous,  and  indefensible  upon  any  principle  of 
justice  or  sound  policy,  and  is  greatly  in  mvour  of  reciprocity. 
He  saj^: — 

"  Within  the  laat  two  years  Great  Britain  has  greatly  diminished  bcr 
former  high  rates  of  patent  fees.  It  is  believed  that  in  no  country  in 
Europe  are  our  citisens  taxed  for  these  purposes  as  severely  as  we  now 
tax  theirs.  It  is  well  known  that  some  European  governments  impose 
a  lower  rate  of  fees  on  an  American  citizen  than  be  would  be  required 
to  pay  by  this  office;  and  yet  we  continue  to  charge  a  British  subject 
f  500,  and  any  other  alien  $300,  for  that  which  we  grant  to  our  owu 
eitiz*niB  for  $30. 

But  the  granting  of  a  patent  is  not  a  mere  gratuity  by  the  government: 
it  is  the  recognition  of  an  evident  right  io  the  inventor.  No  title  to 
property  can  he  more  just  or  valid  than  his  who  has  created  tluvt  pro- 
perty. The  rule  of  ttatur.il  juatice  is  the  same  in  this  respect  whether  the 
mventor  be  a  dtizen  or  an  alien.  It  is  right  that  the  government  should 
chaivo  the  patentee  with  the  expense  of  securing  him  in  his  title  to  what 
waa  before  rightfully  his  own;  but  it  ia  questionable  whether  a  revenue 
should  be  sought  from  thia  Bouroe,  except  in  cases  of  great  necessity,  la 
there  any  sufficient  reason  why  the  general  rule  should  be  departed  from 
in  the  case  of  an  alien! 

It  may  seem  reaaonable  that  we  should  diarge  an  alien  the  same  fee 
that  bis  government  would  charge  one  of  our  own  dtixens  under  like 
droumatances;  but  it  should  be  reoollecterl  that  European  governments 
make  no  diaorimination  between  natives  and  foreigners.  The  high  or 
low  rates  are  the  saine  for  all.  Under  such  circumstances  retaliatory 
measures  are  not  resorted  to  by  us  in  regard  to  any  other  auhject. 

The  oppression  to  whioh  an  alien  ia  subjected  at  hoane  has  never  been 
held  as  a  reaaon  for  oppresabig  him  here,  even  prior  to  his  taking  atepa  to 
become  a  citizen.  If  he  holds  real  estate,  we  do  not  levy  extntordinary 
taxes  thereon  coramenaurate  with  what  that  same  property  would  bo 
taxed  if  owned  in  thia  country  by  one  of  our  citizens .  Why  should  a 
different  rule  be  followed  in  regard  to  property  in  an  invention? 

But  there  is  a  reason^  founded  in  sound  policy,  why  greater  Uberality 
should  be  exercised  towards  a  foreign  inventor  than  towards  the  aEen 
owner  of  tangible  property.  He  jmys  a  oonsideration,  which  the  other 
does  not :  by  taking  out  a  patent,  ne  makes  the  subject  thereof  pubho 
property  at  the  end  of  fourteen  years.  The  benefits  of  the  invention 
are  then  secure,  and  can  never  be  lost  to  the  world.  High  cliarges  deter 
inventors  from  parting  with  their  secrets.  Many  an  Invention  is  thus 
strangled  in  its  birth,  which,  under  other  drcumstancea,  might  have  been 
drveloped  into  ^mething  of  vast  consequence  to  tlie  world. 
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Tbare  we  bo  kwt  wta  under  a  liberal  and  well  roguktcd  Patent  0£Bc« 
lyslem;  vid  this  is  one  of  its  gprent  iidvMitAgeii.  If  foreign  nations  choood 
to  ]>laoe  these  chief  metuia  o(  human  pitigreat  in  euboidiiiation  to  the 
requirements  of  their  reepoctiTQ  excheqvftn,  we  are  forbidden  to  inut&te 
them,  both  by  the  oonditioQ  of  our  treuury  and  the  well-eetabllihed  policy 
<jf  our  govemnjent, 

FinAiJy,  while  we  extend  the  free  and  full  benefits  of  all  our  inatitiJ- 
tiou»  to  the  alien  who  come  hither  to  9dek  them^  should  not  a  oour«e 
equally  liberal  be  pursued  in  regard  to  iuv^ntiOUBf — tlie  creations  of  hia 
ingenuity  I  Why  should  these  be  subjected  to  incapacities  and  diecrinii* 
nating  t&xationi  In  regard  to  them  Hhoiild  not  Ute  whole  world  be 
r^arded  tm  one  republic,  of  which  we  ahould  seek  to  remler  our  Patent 
nlfiee  the  capital,  wbenjin  every  region  should  be  permitted  a  free  repre- 
eeatationf  W&  tolerate  no  onerous  discrimi nation t  against  the  foreign 
exhibitors  In  our  CrysUU  Pidaces.  At  tbe  cannon's  mouth  we  extend  the 
protection  of  our  flag  to  the  alien  who  has  simply  declared  his  purpose 
of  becoming  a  eitixen^  in  the  same  manner  as  though  he  were  natiTc 
foom.  Ought  we  to  levy  a  didoriminating  tax  upon  the  oCsprtng  of 
geoiue  diat  aeek  our  shores  for  the  cxpresa  purpose  of  bt^tng  natumllsed 
amongst  usl 

From  the  preceding  ooDflidenitiomi  it  seems  evident  that  a  great 
change  should  be  made  aa  to  the  ie^a  requirtHJ  from  foreign  applioantJ* 
It  is  reepectfuUy  submitted,  whether  the  most  oouTenient,  wii^  and 
lieneficlal  rule  will  not  be  to  abolish  all  distiDctions  growing  out  of  geo> 
graphical  conftideratioos,  and  io  charge  every  applicant  a  fair  remunerir 
tlon  for  the  trouble  given  by  him  to  uie  office,  but  no  more. 

Such  a  ooune  would  be  just,  generous,  and  noble;  seeking  to  raise 
no  revenue  from  those  who  are  the  special  instnimenta  of  human  a<l' 
vanoement^  showing  a  confidence  in  the  capability  of  our  inventors  to 
eope  on  equal  terms  with  those  of  all  the  world  besides,  and  taking  no 
inconsiderable  step  in  bringing  about  that  great  brotheriiood  of  nations 
for  which  a  higher  civilisation  ia  gnhdually  preparing  tbe  wolrd." 

An  augmentation  of  the  fees  paid  by  citizens  of  the  United 
States  ia  referred  to;  ednce  the  aalariea  and  the  number  of  pei^ 
sons  in  the  office  have  been  increasing,  the  fees  have  remained 
iincliange<].  A  second  annual  appropriation  by  Congi'esa  is 
a^^ked,  tnat  room  may  be  provided  m  the  Patent  OfEce  for  tbe 
full  arrangeniimt  and  exhibition  of  all  the  models ;  if  this  be 
gnuited«  specimens  of  fabiica  and  other  manufactures  and  works 
€if  art  would  be  oUaaified  and  arranged  in  the  manner  which  the 
hiw  now  roquireSt  but  which  requirement  abscilute  necessity  htm 
always  com|:»elied  the  office  to  disregard. 

The  whole  number  of  patents  issued  during  the  year  is  9.'58, 
including  twenty-four  reissues,  three  additional  improvementSj 
twelve  extensions,  and  seventy-five  designs;  the  whole  number 
which  have  expired  is  375. 


THE  NEW  AUK  ZINC  WOEKS,   JERSEY,   U.S.* 

ZiKc  is  a  metal  more  sparingly  distributed  on  the  snHace  of 
the  globe  than  most  of  the  other  metals  in  ordinary  use.     In 
Europe  our  wants  are  chiefly  supplied  frttm  the  deposits  of  zinc 
oi*ea  in  Belgium  and  in  BuRHkn  Poland  and  Silesia,  and  the 
iruited  States  market  is  still  largely  supplied  from  the  same 
sources,  though  recent  researches  nave  ceilitied  the  existence  of 
an  enormous  deposit  in  one  of  her  Atlantic  States,     At  the  Exhi- 
bition of  18.j1,  in  the  United  States  Department,  a  fine  sjiecinieD 
of  this  ore   was  exhibitetl   iu   the   shape   of  a   mass   weighing 
upwjirds  of  16,000  lb.,  and  accompanied  by  some  of  its  productd. 
It  excited  considerable  attention  on  the  jiart  of  our  own,  as  well 
as  of  foreign  mineralogists,  both  on  account  of  the  rtiinarkable 
tineueas  of  the  si>ecimeu,  and  of  a  peculiar  mineral  "franklinite" 
with  which  it  was  associated.    The  articles  wore  sent  over  by  the 
New  Jersey  Mining  and  Exploring  Company,  which,  however, 
jrwere  not  then  very  succtssfnl  Ln  their  manufecturing  operations. 
rSince  that  period  the  company  has  been  reorganisea,  and  under 
kthe  judicious  management  of  Mr.  C.  K  Detraold,  a  gentleman 
||rb(i«e  scientific  acquirements,  combined   with   his   well-known 
ikill  aa  an  engineer,  admirably  qualify  him  for  the  post,  the 
txploi tuition  has  Ix^en    resumed,    extensive  works    erected    at 
iKewark,  and  an  industry  firmly  and  sucoessfully  estfiblished  that 
kbid?*  fair,  iu  the  cour>«e  uf  a  few  years^  not  only  to  meet  the 
lfi(quLrement«  of  the  home  market,  but  alao  to  furnish  a  supply  to 
leather  non-producing  oountnea.      Profeaaor   Wilson  visiteii   the 
mineA  at  an  early  part  of  the  summer,  and   at  a  later  period 
Mr.  D**tmold  acoomjjanieil  him  through  the  manufacturing  estab- 
lishment at  Newark,  which  he  describes  as  follows* 

The  ore,  which  ia  the  red  Arirff,  is  worked  iu  Sussex  county,  in 
the  c>tate  of  New  Jersey;  about  fifty  miles  from  New  York,  and 

*  fnm  tJw  Spioial  Eepurt  d  Frol  WilaiMi,  on  the  New  York  ladtiatrial  KxiiiblUmi. 


is  found  in  a  regular  vein  of  9  feet  thick,  l}dng  immediately  upon 
a  12  feet  thick  vein  of  fntnklinite  in  am^  crvstala  imbedded  in  a 
paate  of  the  red  oxide,  the  proportiona  c^  each  being  neariy  equal 
The  vein  has  a  regular  dip  of  80^^,  and  rest^  in.  '  ' y  on  the 
gneiss,  the  sur&ce  neiug  composed  of  a  bed,  m^ '  ihick^  of 

a  higbdv  crystalline  metamoq»hic  lime*tone»  Tin^  aniijug  o(*ei^ 
tiooa  aW  comparatively  inexpensive;  the  ore,  lying  at  a  hii^h 
level,  is  worked  at  about  $2  per  ton;  the  transport,  jmrtly  bj 
road  and  j>art]y  by  water,  to  Newark,  cost«  14  50c.  per  Um — in 
all  |6  Wc,  delivered  at  the  works.  There  the  maiiutSactoxe  ooin- 
mencea,  which  at  preseJit  is  ccm  fined  to  one  article,  the  wbit» 
oxide,  so  extensively  used  &«  a  substitute  for  wliit«  lead. 
Althougli  large  cjuantitiea  of  metallic  wnc  are  imprted  by  Iht 
States,  no  attempt  has  yet  boan  made  at  the  reduction  of  the  orei 
for  that  purpo8«.  The  ore  oi3ntidiiing  the  small  crystals  of  fraiik- 
Unite,  when  reduced  to  powder  and  mixed  wiih  oi\  forms  a  deeip 
brown  coloured!  paint,  for  -which  a  conaiderable  demand  has  lat- 
terly sprung  |Up,  as  it  baa  been  found  to  be  an  economical  and 
excellent  application  to  iron  surfiaceg.  Thisi  quite  reoenUj,  liaa 
been  the  means  of  bringing  it  into  noti^» 

The  manufacture  of  the  white  oxide  from  the  red  oxide  *  U 
very  simple,  and  is  effected  in  the  folbwing  manner:  TJie  ore  ia 
first  broken  doT)STi  by  etanii^rs,  and  then  passing  through  twg 
Beta  of  iron  rollers,  ia  crushed  toalx>ut  the  fineness  of  coarse  sand. 
In  this  state  it  is  mixed  up  with  about  one-third  of  its  weight  d 
fine  coalt  (screenings),  and  is  then  retidy  for  the  furnace,  Thi* 
furnaces  are  constructed  after  the  ahape  of  a  lon^  muffle,  haviu 
a  grate  at  one  end^  upon  which  an  anthracite  hre  ia  sustained^ 
and  at  the  opposite  end  an  aperture  with  an  ii'on  door,  whiiJl  k 
kept  cloted,  save  when  the  furnace  is  being  charged  or  the 
charges  being  atirred  by  the  workmen.  About  600  lb,  to  9t)0  Ih. 
constitute  a  charge,  and  it  requires  about  eight  hours  to  work  off 
this  quantity,  so  that  each  ramace  works  on  an  average  thret 
charges  every  twenty-four  hcjurs,  and  ia  kept  going  night  and  day, 
Suniivs  induded.  The  fire-doors  and  itsh-pit  are  Itept  closeo, 
and  a  large  volume  of  air  is  supplied  by  means  of  an  ordinarr 
fan-bkust,  blown  into  the  ash-pit  under  Uxe  fire-bars.  A  smftU 
portion  of  the  fiame  passes  through  the  mutHe,  where  the  diaxige 
(ore  and  c^>al)  liea,  the  remainder  ia  can-ied  through  the  AueOi 
which  occupy  as  mucb  as  possible  of  tlie  exterior  of  the  muMe-^ 
the  whole  being  constructed  in  fire-brick.  The  furnace  is  kept  at 
a  bright  red  cherry  heat.  After  having  been  charged  about  two 
hours,  the  chaige  begins  to  give  otf  vapours  of  oxide  of  zinc^ 
which  increase  graduSly  for  four  or  five  hours,  during  which 
time  the  workmen  stir  the  mixtm^  occ^i^ionally  with  long  iron 
rakes.  In  about  eight  hours,  or  sooner  if  the  ore  ha^  been 
crushed  very  fine,  the  zinc  vapours  oea«e,  and  the  charge  is  tbeu 
raked  out,  and  the  furnace  recharged  with  the  mixed  ore,  which 
has  meanwhile  been  heated  on  the  top  of  the  furnace  arch.  The 
furnaces  are  arranged  in  "banks"  of  twelve  in  a  row.  The 
mufflea  communicate  by  means  of  vertical  cast-iron  pipes  18  tnobes 
in  diameter,  with  a  large  horizontal  pipe  or  main  3  feet  iu 
diiimeter.  At  the  point  of  junction  between  these  veilicai  pipes 
and  the  mufflea,  an  aperture  is  left,  through  which  a  supnljr  of 
heated  air  is  passed  for  the  purpose  of  more  thoroughly  oxidiiiiig 
the  zinc  vapour  as  it  leaves  the  muffle. 

At  the  extremity  of  the  hoiizontal  main,  a  pow^erful  fan-blower 
is  driven  with  hign  velocity;  this  has  a  double  action,  drawing 
the  vapour  from  the  furnaces  and  driving  it  along  tlii^  I'ihe  into 
another  portion  of  the  building,  called  the  "  catch  "  ip 

which  enormous  bags  made  of  cotton  canvas  are  &u  iicair 

zon tally   in  rows,  having  a  large  nmnber  of  ba^  of  sinaUcr 
diameter  attacheil  tc*  them  in  a  vertical  manner  with  open  emd*  ' 
reaching  to  the  floor.     The  large  bags  are  about  5  feet  in  diameter 
and  150  feet  in  length;  the  smaller  ones  are  from  IS  to  24  inches 
iu  diameter.     By  passing  along  the  pipe,  which  is  made  in  thick 
boiler-plate,  the'  oxide  and  accompanying  gaaes  are  Bufiiciently  i 
cooled  down  to  prevent  their  firing  the  cotton  bags,  thn>ugh  tto  j 
meshes  of  which  the  grises  fifx*edily  eacape,  the  oxide  remaimng  J 
behind.     The  hags  are  shaken  every  two  hours,  when  the  axide^  1 
w^kich  has  been  collected  in  them  and  adhered  to  tlieir  sidee,  MkBi 
do-w-n  to  the  bottom,  and  is  then  removed  into  other  bag%  Midi 
carried  to  the  HUvring-bina.  ] 

It  is  either  sold  in  a  dry  state  in  barrds,  holding  300  lb.  eAC^ 
or  ground  up  with  linseed  oil  as  a  paint,  and  sent  to  market  jst 

*TlM>  ml  oiido  i»  the  cawsam oxida of  «iiic  (Zn.  Ol conttaiiMid  wilk mtaH gw»«ifiiM  j 
of  manginiUHff  and  pomijde  of  Iroo,  from  vhich  it*  nd  cdoor  la  detivad.    The  **  firiiilfi  § 
UiiU«*'  ia  fitnupoMd  of  the  uido  cavtola.  wmbiued  in  UE^ger  and  ddlnit*  i 
fine,  17;  Iraa,  64;  Aangmeie,  1^  (Bcrtluer). 

t  Tbo  Blioda  Iilud  ootl  wat  being  OMd  »t  tlie«e  worka. 
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k)«g9  of  v&rioiSB  mzm.  Tha  oxide  ol  zifM^  thcragh  perfectly  white 
in  a  drr  stute,  posBesMB  frequeatlj  ft  meniah  tint  when  mixed 
with  oil  ftnd  exposed  to  the  action  of  the  light  Tl>t^  T.n.KMrilv  is 
doe  to  the  oxidation  having  heen  im perfect^  nsm  'f 

!  flub-oxide  (?)  being  autlxcieiit  to  giv«?  it  the  oVm  it, 

Mr.  Detmold  stated  that  he  expected  to  remed j  the  etfeote  by 
hj  mbiiiittiu^  the  oxide  to  a  gentle  red  hent  in  orenn  which  he 
ira*  erecting  for  the  purpose,  and  then  piiflBui^  a  current  of  air 
thrOQghf  80  as  more  thoroughly  to  oxidise  it  By  this  prooens  he 
hm  Men  able  to  produce  it  of  the  finest  white  eol<inr*  The 
pv^Bent  capacity  of  the  worka  ia  equal  to  about  fiO  tons  per  week, 
Vttb  a  ready  market  for  it  for  home  consumption. 

Tk»  nBtidunm,  consisting  chiefly  of  oxide  of  irou^  manganese, 
itid  sine,  residting  from  the  partially-decompoeed  franklinite^  has 
eea  eocperiment^  upon  very  Buoceasfully   by  Mr.  Detmold. 

\  Iron  of  the  finest  qtiahty  has  been  produced  from  it,  very  much 
IMembling  in  iu  character  the  **»piegiel-eiaen"  of  Ctermany. 
Tli«  fracture  haa  large  and  brilliant  lamellar  faoeta,  sometimea 
very  beautifully  cryftalliaed,  and  so  liard  aa  to  cut  glass  readily, 
l^e  the  German  iron,  which  la  jmxluced  fram  the  spathic  ores 
ai  fii^gBQ,  Sayn-AUenkirchen,  MoBBen,  dec,  it  oontaina  fully 
A  pit  ie&t  of  carbon,  and  nearly  the  aatne  proportion  of  man- 

^  ffmtMif  and  ia  eadsily  converted  into  troa  or  ateel  of  Buperior 
4]iiaHty. 

This  methml  of  utilising  the  residuum  la  also  adapted  for  the 
reduction  of  the  franklinite  orea^  hitherto  in  themselves  of  but 
Mttle  value,  and  will  render  the  secondary  produotfl  almost  uf 

.  ^ual  value  to  the  staple  manufacture.  The  re«idU  of  the  expe- 
limecnta  must  be  no  less  gratifying  to  Mr.  Detmold  tlian  benetici'd 
to  the  interest  of  the  company  of  which  he  is  the  president 


WAEEHOUSE  OF  "LA  PROVIDENCE  IRONWORKS 
COMPANY,"  PARIS. 

M*  Lioirn>E  Marqu^tt,  of  Paria»  AnkiUei. 

{With  an  Engrm^ng  and  Detaih,  PUOe  XXXIX,)* 

Thr  "  La  Providence  Ironworks  Company"  has  a  large  depot  on 
the  Quai  Jemappes,  on  the  Ixmks  nf  the  Seine,  at  Paris,  in  which 
more  tWxn  two  thousiuid  tons  of  their  pnjductions  are  stored  up. 
For  thi8  ei^tal)li.shmeDt  a  great  ball  or  station  haa  been  formed, 
under  the  dlrLHjtioii  of  the  architect  of  the  Company,  M.  Leonide 
Marquet,  whose  object  it  was  to  arrange  the  above  proituoe 
accoming  t^)  ktigths  and  sort^  iu  dose  compass,  but  so  as  to  leave 
g«>^i  wide  passages  for  trafiic  and  for  examination  of  the  goods, 
while  he  projx*^  to  roof  it  over  on  an  economical  plau^  so  as  to 

five  an  exani[il«  of  the  cheap  application  of  iron  roofinj^  in  Paris, 
or  an  iiec<iuut  of  the  structure  tind  for  drawings  we  tire  indebted 
to  Professor  C  F.  h,  ForsU&r,  of  the  *  Allgemeiaa  Bauzeitung,'  of 
Tieima,  in  which  valuable  publication  they  have  appeared. 

As  the  object  of  Professor  Forster,  la  giving  the  details,  is  to 
Bhow  the  actmd  cost  of  the  structure,  we  shidl  follow  him  in  the 
quantities,  measurement,  and  cnst^  and  it  i^-iil  be  necessary  to  pre* 
serve  the  French  measures  and  currency.  The  length  of  the 
huililiQji^  is  5;i  metres,  and  tlie  breaiith  30  metres;  these  are 
out^de  measurements.  The  construction  is  very  simple.  Eleven 
principalis  inclufiing  the  two  gables,  as  seen  iu  the  Plan  view, 
carry  the  structure  of  the  roof.  Each  principal  consists  of  two 
main  beams  of  double  T  iron,  which  are  cooueoterl  t43gether  by  a 
BVBtem  of  tie-bars,  to  prevent  tlie  spi^ailiug  of  the  principds. 
These  tie-bars  are  secureil  to  the  principals  aud  the  crown -pmtes 
by  two  caai-iron  pillai^  by  supinrrt  bands,  and  two  diagonal 
bands  or  rods,  by  which  Uie  connection  of  all  the  parts  is  secured, 
and  stabUity  conferre«J  on  the  whole  structure. 

The  principals  rest  ujjt:>u  the  inclosure  walls,  or  more  correctly 
apBaking,  on  inner  suj^^Kirtlug  pilasters  of  ashlar,  aa  will  be 
ooBerved  on  the  Plan  view.  On  tnese  pilasters  they  are  carrie<i 
by  cast-iiTku  shoes  (Figs.  1,  5  and  7).  The  principals  are  other- 
wise completely  independent  of  the  masonry,  so  as  to  aUow  of  the 
fr^e  expansion  and  contraction  of  thu  metal.  Indeed,  throughout 
the  structure,  it  ia  provided  as  far  as  possible  that  the  movement 
of  the  solids  shall  be  independently  exercised,  but  tiiat  they  shall 
be  so  brought  in  contact  that  the  elastic  properties  of  the  wrought- 
iron  members  shall  not  be  disturbed. 

The  ftjllowing  is  the  cost  of  the  members  of  the  roof  and  of  the 
covering: — 

See  for  Uw  IIMe  oar  Lut  unmber,  p,  i^. 


PKDtotPALB--^igiire8  1,  i,  sad  7V 
SPrincipaU  of  double    T*i«*>    of   0*22ra.,    and  logethar         KOof, 

S0  29ra.loflg  -.^         ^v         .-       7fii     00 

f  Hound  diagonalB  of  wrought- iron  rodB  of  0*0  40m.  diameiflTi 

being  a  total  length  of  I0*20m.  (fig.  1)  - . .         -       400     00 

3  Curt^iron  pniars  (fig.  4>        1*0    ^ 

2  Csst-iron  shoes  (figs.  S  sad  7)  180     00 

1<J  BolU  of  OOlOm-,  with  he^ds  and  ierewtiuts  36    00 

a  Flat  wroaght'iroD  stimips  of    0  075x0015,   and  each 

0*7Sro.  long,  and  btrengtheaed  at  each  end       ...         ...         5(J     00 

2  CJonnectJon-plfttefl  of  0'45m.  long   by  0"2m.   broad,  •nd'% 

O'0 1 4ni.  deep  at  the  junctioo  of  the  principals C      ^q     q^ 

4  Conoectioa-plateB  of  0-40 X 0-24x0*24  at  the  csonnection  of  ^ 

tie-rod«  and  pillarM  (fig.  4) / 

4  Plates  at  the  cxmaectiim  of  the  piUart  and  prindpals  Im,  \ 

bug.  0-18ni,  wide,  and  O^OUm.  thick  (fig.  4)   .  .         ...  f     gjj    ^ 
For  seeuriiig  the  nma,  20  bolts  of  Ol^m.  diameter,  with  C 

beads  and  hexaffoaal  nuts  y~- 

Total  kilogrammes        ...        ...     1676    00 

IirriRMEDiAT*  CoKirrcttOKS. 
16  mfters  and  Hdg«  and  1  crown  ridge  of  doaWe  T-lroo,  the 
mftere  in  leugthi  of  16*^0m.,  and  the  iron  O-Ofim.,  and 

with  the  necewary  bolts 2512     00 

Total  weight  of  a  oomparttaeot  of  the  roof    ,..        4188    00 

Total  weight  of  two  eompartmeots     8376    00 

Detail  of  a  Comfar^meiU  with  the  Slylighi. 
The  principal  as  above  ...         ...         .••         -^        '•  .  u  i  *     ^^^^    ^^ 

U  R^ftera,  11  S5m.,  1«  ridge-platea  and  roof-ndge,  with  15 
cast-iion  pilUra  or  supports  of  1002  kiL  ^fig.  3);  6 
y  irona,  to  wrpUoe  the  nJteri  and  ciarry  the  skyhght- 
fj*mea  (lOi)  50  kil.);  24  ghws  frames,  each  i'16  nu  long 
(37a'60kiL);  topridge-plate **    ^^^    ^^ 

Total  kilogrammes       ...        ...    4658    50 

Seven  such  oompartments  and  oonneet«d  nf^«n,  ftc*  weigh  32^09    50 

Wmhi  of  a  Ctmpaaimeni  wkko^  Ski/Ughi, 
igRAaemofT-irio,  «ochl6-6m.        ..,         ^..         ;..  •-     1270    00 

16  ltidK<^platea  and  one  top  ridge-plate,  each  fi-95m.,   of 

double  T-i««i  of  OlOm. ^^^^     "^ 

Total  kilogrammea        2828    00 

109m.  of  rods  of  0014m,  diameter^  with   screw-nttta  for      ^^    ^^ 

oonnectioni  -  ■'  -       ^^9     00 

laoirPLiLTi  Boonwa, 

3  Compartmenta  without  sky  lights,  at  215l'60ka 6454     80 

7  CompartmeatD  with  skylights,  at  163870 kiL       ,..         ...  IHrO    90 
Sundriaa .^         - *"____ 

Total  kibgrammea        ...        ...  16067    00 

OtJkMHO. 

7  Olaaed  oompartmeati.  of  50  iqaare  sietrei  luperfioe,  or  aW 

iquare  motrea  of  ghu«»  double  weight 2310     10 

Total  weight    of  the  roof,  indading  the  oat-iron  ahoM,  AAtktkn     to 
but  without  the  imaUer  guttera 64S00    SO 

Thia  for  1585*dOm*  of  roof  attrfaoe  and  1601 -fiOm.  horisoatal 
ooverad  stiH^OB^  give*  a  aectioaal  weight  per  metre  of  roof 
iurfaoeof •        ■•        ^J    50 

Ditto  per  matre  of  roof  iurfac©  in  kilogrammei        ...         ...         43    m 

DetaU  of  a  Compartment  with  Rodfnff. 

Surfaoi.     Weigbt.  Prioe_uer     Tom.    Cm  per 
MfitTM.        kS.       kU.  Fr.        Tt,     M«t.  Fir. 

UiKvr ., —    -.      —     ..    —  ..    trow  ■•    ~ 

T^A9l,, W«00  ..  83^ 

DtUta  0/  Co^iM>artmeni  vrkh  t?kf/tigM. 

BiaUiot.     Wdght  Price  per  Total    C^iitper 

Mrtret,        k3.       kU,  Fr.  Fr.      Met.  Fr, 

Priofipri»,fafUr«,4e.,$'Sfii««0-aO..W8'Sfi  ..  m%fi  ,.  0  6a  ..  27JJ;10  ..    IT'flS 

B^u^y^K'^0 UO'TS  ..  l«88T0  ..  O'iO  -.  gJ'JJ  ..) 

Lahirtjr..... —     ..      —       ..    —    •,  aw3l..r   ^,j^ 

OUuiHtf  219  abeoU  IMj(i8sMi(|iian  m^^aa       I 

niflttw,  ittfWfr. —     ..      -       .-    -    ..^W^     J 

toaa  ,.... .-  swis  ..   '2&n 

The  total  esost  of  the  roof,  indnding  gutters  and  Tain-pipes, 

was  40442-72  francs,  or  1618^.;  that  is,  per  square  metre  of  roof 

atirface,  25*.^  francs,  and  of  horizontal  aurfa*>e,  26*93  francs. 
Every  part  of  the  roof  was  tested  before  being  pm  up*  and  it 

was  carried  out  under  the  direction  of  iL  Kaulek,  so  far  aa  the 

constructive  supervision  was  conoemed- 
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IMPROYED  TWO-WHEEL  C^VBHIAGES. 

F.  R  A.  Gloxter,  Pateni^^  April  7,  1864. 

{mth  Engravings^  Plate  XLH.) 

This  invention  for  improvementa  in  two-wheeled  carriages 
consists — ^Hi'at^  in  cons tnt fating:  carriages  -mih.  compound  ahafU 
in  aueh  manner  that  tliey  aliall  also  form  or  t\A^  as  aprtnga  fur 
eupix^rting  tHe  loail  to  be  carried,  bv  forming  tbem  of  two  parts 
attached  t^^tgeiher  near  to  one  enu,  and  op«u  or  apart  from 
each  other  at  the  other  end,  and  by  ao  interpoeing  between 
them^  near  to  tho  open  end,  one  or  more  separating  blocks  or 
atopfs  that  on  one  ot  the  two  pieces  being  secured  at  its  end  to 
tlie  axle^  and  the  load  hieing  pluced  up<in,  or  suspended  £rt»ni,  or 
attached  to  the  end  of  the  other  part  (or  partly  to  the  end  and 
partly  elsewhere),  the  lonrl,  in  causing  the  extremities  of  the  two 
partis  at  their  open  end  to  approach  or  come  together,  will  cjiuae 
tlie  parta  of  the  shaft  intermediate  between  the  separating  blocks 
or  dfcof>3  and  their  pt»int  of  contact  to  spring  or  open  away  from 
each  other,  and  on  the  pressure  being  remo^^ed,  to  collapse  and 
reaume  thdir  original  funn. 

Secondly.  In  shaping  the  two  parts  of  the  compound  shafts,  as 
above  set  forth,  as  to  dispense  with  any  separating  blocks  or 
BtrOp^  and  j^i  produce  the  action  above  describeti 

Thirdly.  In  the  use  of  either  of  the  foregoing  improvements 
in  combination  with  the  floor  of  the  body  of  the  carriage  sus- 
pended beneath  the  axle. 

Fourthly,  In  so  constructing  the  body  and  arranging  the  seats 
that  the  hind-quartera  of  the  animal  may  be  brought  close  up  to, 
or  very  nearly  'dose  up  to  the  axle,  by  fixing  the  improved  shafts 
above  set  forth  to  the  axle,  ao  fis  to  enable  the  carriage  to  be 
turned  in  the  narrowest  limit,  and  the  line  of  drauglit  to  be 
sihortenetl  to  the  length  of  the  horne. 

The  manner  in  which  the  improvements  may  be  respectively 
performed  is  as  follows:— In  fig.  1  (Plate  XLll.)  the  aide  and  plan 
view  shows  the  improved  double  or  coiopound  spring-shafts,  con^ 
structed  of  two  sepkrat^  pieces  A  and  B,  of  any  suitable  descrip- 
tion of  wood,  such  as  lance,  asli,  or  re<i  pine,  and  connected 
together  by  an  iron  protecting  band  or  strap  a.  The  upper  piece 
A,  is  the  entire  length  of  the  shaft,  and  the  lower  fiiece  B,  about 
1/S  or  18  inches  shorter*  The  genera!  form  and  proportiikus  of 
auoh  shafts,  and  the  miinner  of  using  them  as  8pnn^  are  the 
same  i\&  in  the  shafts  made  from  a  single  piece  of  either  lance, 
ash,  red  pine,  or  any  other  suitable  wood,  which  in  made  of  any 
convenient  dimensions;  as,  for  example,  lit.  6  in.  in  length,  of  a 
iTirying  thickue^is  from  5  inches  at  one  end  to  2A  inches  at  the 
other  end,  and  of  an  uniform  width  of  2j  inches  or  finches,  or 
slightly  tapering  from  about  4  inches  at  the  thicker  end  to  about 
3  inches  at  the  thinner  end.  The  ixitentee  cuts  the  wood  in  the 
direction  of  its  length  and  iUong  the  middle,  so  as  to  divide  it 
into  two  thicknesses,  beginning  the  cnt  at  the  thick  pai%  and 
continuing  it  tiJl  witliin  about  15  or  1&  inches  of  the  t>i inner  end, 
at  which  point  the  wood  is  protected  from  splitting  or  opening 
fhrther  by  a  band  or  strap  of  iron  or  leather,  or  otherwise. 

Fig.  2  shows  a  aide  view  of  such  a  piece  of  wood  with  a  cut  run 
up  the  centre  of  it  to  within  18  inches  of  the  small  ^}id\  and  tig.  .1 
is  a  isimilur  view,  repi-^senting  the  ends  stretche^l  open  a  little.  In 
the  latter  figure  a,  is  the  protecting  band  or  strap*  The  manner 
of  applying  a  pair  of  these  shafts  and  making  them  the  Hprings  of 
a  carriage,  is  as  follows.  Supposing  the  jixletree  to  be  di^aded 
into  three  jiarts,  the  middle  division  of  which  is  alxtut  2  ft  1  or 
2  in.  in  length-  The  lower  pctrtion  of  each  of  the  shafts  is  con- 
nected at  its  end  ft,  to  the  axle,  one  at  each  extremity  of  such 
middle  division;  and  the  upper  portion  of  ench  is  fastened  at  its 
end  <*,  by  a  hinge-joint  to  a  transverse  bar  or  traiiBom  above 
them,  Fig.  4  shows  the  mode  of  separating  the  shafts  by  the 
fulci'um 'block  <  which  is  inserted  mt^  one  of  a  aeries  of  pairs  uf 

orticed  holes  made  for  its  reception  in  both  portions  of  the 
baft,  and  mfirkinl  1,  1,  2,  2,  3, 3,  and  4,  4,  so  as  to  atlmit  of 
adjustment  acciirtiing  to  the  weight  to  be  carried  by  altering  the 
block  fp'ni  oii^  pur  of  holes  to  another.  Thus,  if  the  weight  were 
exoes^  ]<>ck8  i*hould  Ije  placed  between  in  the  holes  1,1, 

.and  if  lit  in  the  holes  4,  4.     It  is  to  be  noted,  that  fiY»m 

IT'  '   *       ',   ^     '•  ral)ontl6to20  3i    ',  i  leas, 

I'ly  rigid,  and  ^\  -t  be 

j^obtanjeu  [>_v  iMH  wm.iii  'unvj  the  patentee  fasi^-us  tnni  put  tea  or 

fujes  on  the  sides  of  these  parts  of  the  tjhaftA. 

The  action  of  the  improved  double-tipri ng  shaft  is  represented 
by  dg.  4,  the  fuU  lines  Jenoting  the  ordinary  relative  p>Bitions  of 
the  upper  and  lower  jKJrtiona  respectively,  and  the  dotted  lines 


the  relative  poaitiona  they  assume  whsn  any  extra  strMs  or 

weight  is  brought  to  bear  upon  them.  Tbe  weight  of  the  car- 
riage resting  upon  or  hanging  from  the  end  or  point  c,  meets  its 
rasistajice  at  the  end  or  point  6,  which  is  connected  to  the  axl^ 
tree,  the  blocks  being  interposed.  When  extra  stress  is  brought 
to  fasar  against  the  point  ^,  the  tendency  of  the  imnt  c,  is  to 
approach  it,  and  if  the  wood  of  either  shaft  broke  at  the  fulcrum, 
the  carriage  would  fall;  but  if  the  wood  from  c  to  c*,  and  from  i 
to  b^j  is  sufficiently  strong  to  render  that  contiugencr  impoaaiblc, 
and  tiie  wood  from  b*  to  a,  and  from  c*  to  a,  is  suMdently  slen- 
der to  allow  the  natural  elasticity  of  the  wood  to  play,  then  when  , 
the  extra  stress  is  applied  at  c,  while  the  wood  fr>3m  c  to  c*,  and 
from  6  to  6*,  retains  ita  rigidity  or  inflexibihty,  the  wood  from  e* 
to  fi,  and  from  fr'*'  to  a,  is  bowe<i  out,  and  the  result  is  a  downward 
and  upwani  motion  at  c,  similar  to  that  which  takea  place  in  an. 
ordinary  elliptic  spring  when  extra  stress  is  applied. 

The  figs,  5  to  7  represent  a  f^miily  car,  and  which  servee  as  a 
good  illustration  of  the  mode  of  cc»nstruction  which  is  intended 
by  them.  Fig.  5,  a  aide  view  of  the  oar;  fig.  6,  a  longitudinal 
section;  fig.  7,  a  transverse  section;  fig.  8,  a  aide  view  of  the  shaitB 
and  transom  frame  on  a  larger  scale.  The  carriage  consista  of  a 
body  or  case,  and  an  UEdern^arriage-  The  body  consists  of  a 
bottom  and  two  sides,  which  sides  are  joined  together,  and  kept 
upright  by  a  cross  piece  or  transom  ^r;  this  transom  aupporta  or 
carries  the  weight  of  the  carriage  or  body,  and  its  loading  when 
the  body  is  laid  or  hung  upon  the  under-carriage.  The  bottom 
of  the  body  or  case  is  a  rectangular  oblong  frame,  having  a  similar 
oblong,  but  of  about  half  the  dimensiona  taken  out  of  the  niiddl© 
of  it  from  one  end.  The  object  of  this  opened  space  is  to  allow 
the  hoT»e*8  feet  tt)  go  back  so  far  aa  to  pass  under  the  axletree;  by 
which  means  the  horse  is  brought  as  close  as  is  possible  to  the 
weight  he  has  to  move,  and  he  is  enabled  to  drag  almost  im- 
mediately from  the  very  centre  of  gravity.  The  under-carriage 
oonsiats  of  the  axletree  and  wheels,  and  a  pair  of  the  improved  ^ 
double^spring  shafts,  together  with  a  transom  ar,  and  tranaf»m 
frame  .r*,  the  ahafU  being  lecured  both  to  the  axletree  and  to  th© 
transom  in  the  miuiner  aescribed,  and  particularly  illustrated  by 
fig.  8.  The  transom  is  also  eecuretl  to  tii©  body,  and  cDnnects  thjB 
two  parts  of  the  carriage  together,  the  connection  at  the  point 
c,  being  moveable,  or  more  correctly  speaking,  a  hinged  joints  as 
it  is  important  that  it  shoald  not  be  a  rigid  connection. 

In  oixler  to  keep  the  upper  carriage  or  b>;     •'  nng 

about  against  the  wheels  frcmi  aid©  to  side,  he  ^  ^a- 

braces  or  stays  of  leather  or  chain,  which  are  stnirurM  lh  juaj-ed 
between  the  right  end  of  the  axle  on  one  side,  up  to  the  lefl  end 
of  the  transom  on  the  opposite  side,  and  vice  ver$d^  from  the  left 
end  of  the  axle  up  to  the  right  end  of  the  transom,  and  connects 
them  with  the  axle  and  th*  transom  respectively  by  suitable 
shackles  or  fastenings.    He  also  employs  two  other  strayis  ?,  t^  fig,  8, 
which  are  essential  to  the  easy  action  of  the  carriage  whttu  the 
horse  trot^.    These  pass  completely  round  the  double  shafts^  one 
underneath  the  lower  portion  of  each  shaft,  and  over  a  projecting 
ann  or  portion  of  the  transom  frame,  which  is  prolonged  for  the 
purpose.     Theae  arms  are  not  intended  to  be  atrapjied  down 
tightly,  as  this  would  hinder  the  proper  elastic  action  of  the 
spring  shafts,  but  their  use  is  simply  to  hold  the  floor  of  the  car*  " 
riage  in  parallelism  to  the  ground,  and  to  counteract  the  jogging  ' 
motion  of  the  horse  in  the  trot.    The  entire  carriage  ther«iore  "^ 
consiBta  of  a  body,  an  under  carriage,  two  seta  of  straps*  two  for  , 
braces   or  stays,  two  for  counterpoises,  and  two  blocka      The 
seating  of  the  cfir--  ^     -rid  the  disposition  of  the  weight  to  be 
carried   has   to   I  d  to  as  in  every  other  two-wheelt?d 

vehicle  in  which  u  ...  ..-   L^^cjary  to  balance  the  shifting  load.    The 
weight  should  never  be  thrown  on  the  horse^s  hick.    The  car  ia  *. 
arranged  to  carry  seven  f>ersona,  including  the  driver,  who  sits 
at  a  3t.T.niling  scat  m,  fig.  6»  on  one  side  of  the  h^irse  and  in  • 
front  of  the  car;  another  person  aita  in  the  corresponding  place 
on  the  opposite  side.     Three  persons  sit  with  their  backs  to  tjle 
horse,  right  over  the  transom  on   the  seat  marked  o,  and  two 
others  in  the  back  oonier  seat*  of  the  carriage,  which,  for  convd-  . 
nienoe,  are  made  au  as  to  let  down  and  bang  as  fiapa  when  noi,^ 
required  to  be  uaed,  and  so  aa  t*j  afford  more  space  to  the  occu- 
pants of  the  transverae  seats.    The  carriage  may  be  either  close*! 
up  bi^liind  like  a  box,  with  a  door  in  the  midtUe,  or  th©  hack  may 
be  altogether  open. 

It  is  to  be  notM,  that  inst«a*l  of  the  lower  portion    *'  *^^'  ^haffc 
lieing  rigidly  connected  with  th^  axle,  aa  shown  in  or 

both  shafta  may  be  loosely  oonnectefl  therewith  in  au ^  . -.. .  ^aent " 
manner,  tlie  draught  bemg  in  either  case  direct  ff^m  the  axle 
which  has  hooks  upon  it  for  attaching  the  traoes. 
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mSTITUTION  OF  CIVIL  ENGINEERS. 
^off.  14. — Jammb  Simpson,  Eaq,,  Pre#ident,  in  the  Chair. 
Hnd  btuiDest  of  iho  evening  wm  comnifiticeti  by  the  ajmounoement  of 
|]i»  datM  of  Um  ordm»ry  meetingii  of  the  amnion;  of  the  appointment  of 
Bsoember  I9tti  for  tha  AonuiJ  General  Meeting,  for  the  election  of 
the  Preoicknt,  Council^  and  Qffioen;  and  ot  the  t^t»th  May  1855  for  t/ke 
President's  ConTeraazia&e. 

The  paper  read  wae  **0n  (ke  Means  of  avcidim^  Smoke  ftDm  BoiUr 
Fwmaeur    By  W.  Woodcock. 

The  anthor  commenced  by  explimmig  the  nature  of  amoke  ae  existiiig 

in  f^unaces,  the  cauAe  of  it«  formation,  ita  component  gaaes,  and  the 

temperature  at  which  they  became  inflammable,  and  then  pointed  out  a 

method  of  preventing  the  evolution  of  opaque  amoke  by  simple  and 

I  Apparently  effective   meaun.       It   was   stated   that  ordinary  pit   coal, 

|lind«r  the  prooees  of  destructive  distillation,  gave  off  various  volatile 

['■ubatanoea,  some  of  which  were  gases,   such  as  hydrogen,  marsh  gas, 

f  cklefiant  gas,  carbonic  oxide,  &o.;  these  and  others  existe«j  In  the  furnace 

p«nly  in  a  gaaeous  state,  becoming  liquid  or  solid  wJien  in  the  external 

air,  and  of  such  ooal-tar  was  composed;  and  amidst  them  the  carbon,  in 

minute  subdivision,  was  held  in  suspensaon,  giving  to  the  mokie  its  sable 

hue.     All  these  gaaee  were  oombustiblB  at  sriven  tamperaturec,  provided 

\m  certain  amount  of  oxygen  was  present.     It  was  then  shown  that  the 

'  ■  oontiuning  this  oxygen,   if  imparted  to  the  gases  after  leaving  the 

1  on  the  bars,  must  be  administered  so  as  not  to  reduce  the  tempera- 

B  of  the  gases  below  their  "flame- points."    The  arguments  on  the 

r«hefnical  composition  of  smoke  were  enforced  by  extracts  from  a  letter 

I  by  Mr.  Idaosfield,  published  in  the  Mfckitnics  Magazine ^  in  wluoh  the 

su^ect  wajt  fuUy  investigated. 

The  fomution  of  smoke  or  visable  carbon  held  in  suspension  was  stated 

to  depend  entirely  upon  the  insufficiency  of  the  supply  of  oxygen  in  ^e 

I  fomacei,  as  the  heat  of  the  furnace  would  cause  the  vsrious  gases  to  be 

Tpven  off  more  rapidly  than  their  combustion  could  be  supported  by  the 

ntity  of  oxygen  paaeing  through  thu  Are- bars  in  the  same  period  of 

ft;  this  evil  being  much  aggravated  by  the  heat  of  the  air  as  usually 
liupi^ied  from  the  ordinair  ash-pit,  generally  ranging  from  200"^  to  SOM'^ 
ijTi^.,  and  the  air  at  that  ke«t  containing  lew  oxygen  by  about  one- third 
lithao  that  at  the  usual  atmospheric  temperature,  and  oonsequently  that 
I  the  oombustiou  of  the  fuel  to  which  it  was  supplied  must  be  ono-third 
~B«a  perfect. 

Tike  simplest  means  of  preventing  the  formation  of  smoke  were  shown 
to  be  by  pfoviding  for  an  ample  supply  of  oxygen  in  a  condensed  state, 
'  in  the  form  of  oold  air,  to  the  fuel  on  the  Are- ban,  and  by  administering 
kuoh  further  sapply  of  oxygt^n  to  the  heated  gases  as  might  be  necessary 
■  Ibr  their  complete  combustion  whilst  in  contact  with  the  boiler;  this 
|<]»tter  supply  being  given  at  such  a  temperature  as  would  insure  the 
f  0uooesstve  ignition  of  the  giutes  as  th^  were  evolved.  Thus,  by  estab- 
ing  ueaiiy  perfect  primary  combustion,  the  quantity  of  smoke  evolved 
I  shown  to  be  reduoed  to  a  minimum,  of  wluch  no  visible  trace  ever 
L  the  summit  of  the  chimney. 
The  apparatus  by  which  this  desirable  end  was  attained  was  described 
0  consist  of  two  parts,  each  being  the  addition  of  a  very  simple  appa- 
itmtus  to  the  ordinary  boiler- fumihce.  The  first  of  these  was  a  double  set 
r^  thin  iron  bars,  lying  horizontally  in  the  direction  of  their  length, 
f»panillel  to  each  other,  immediately  beneath  the  gmte  in  the  ash-pit. 
PKach  set  of  bars  resembled  a  Venetian  blind  in  its  arrangement;  the 
bars  being  indined  at  an  angle  of  45^  to  the  horixon  in  the  direction  of 
their  width.  The  bars  of  the  two  sets  were  thus  inclined  in  opposite 
I  liireotions,  and  being  so  close  together  that  a  vertical  straight  line  could 
ot  pass  between  any  adjacent  pair  of  theoi,  yet  far  enough  apart  to 
flow  all  dnden  to  fall  freely  through,  and  the  air  to  pass  freely  upwards 
Tto  the  fire.  The  bars  were  of  the  same  length  as  the  grate,  so  as  to 
I  extend  &om  front  to  back.  It  would  be  perceived  that  the  effect  of 
lihis  arT9pDgement  must  be  to  screen  the  ash-pit  completely  from  the  heat 
ifadiated  directly  downwards  ^m  the  grate,  and  ao  that  noaroely  any 
cWould  pass  through  by  reflection.  In  fact,  not  a  ray  of  heat  could  reach 
fAxt  ash-pit  from  the  furnace  without  suffering  four  reflections  from 
1  tough  iron  surfiacett,  which  would  leave  a  mere  shadow  of  a  ray  for 
further  progress. 

Thus  a  Large  quantity  of  heat,  which  otherwise  would  be  radiated  out 
of  the  furnace  into  the  ash-pit,  thence  reflected,  and  so  lost,  was  saved 
for  the  boder.  The  ash-pit  also  ws«  only  slightly  heated  by  the  cinders 
r  which  fell  through;  and  this  source  of  heat  might  be  reduoed  to  any 
xtent  by  frequently  removing  the  rubbish  from  the  pit.  Another  oon- 
quence  was,  that  the  air  passing  from  below  through  the  grate,  not 
dug  heated  in  the  ash-pit,  entered  the  fire  odd,  and  tl^refore  not,  as  it 
did  from  ordinary  ash-pits,  in  a  rarefied  ooadition.  By  Its  coolness, 
"  I  air  prevented  to  some  extent  the  burning  of  the  grate-bars;  and  by 
nnrarefied  state  it  pmduced  a  more  intense  and  rapid  combustion  of 
the  fuel  after  it  had  passed  the  bars. 

Another  part  of  the  oontrivanco  was  more  especially  the  smoke- burning 
apparatus.  It  oonaistod  of  a  set  of  tubes,  open  at  both  ends,  |»as8ing 
through  the  furnace  horizontally  firom  front  to  back,  and  termmating 
within  the  wall  of  the  hont  of  the  bridge,  with  vidves  to  regulate  the 
aoosM  of  air  into  the  tubes.    The  fire- bridge  differed  importantly  fiiom 


that  of  an  ordinary  furnace.  It  was  boUow,  and  was  divided  into  two 
parts,  the  larger  of  which  stood  up  from  below;  the  other,  which  was 
shaUowsr,  was  in  contact  with  the  boiler.  Between  thesn  all  the  pro- 
ducts of  oombostion  passed  from  the  furnace.  The  two  parts  oommuni' 
cated  with  oach  other  by  channels  at  the  sides,  and  thus  formed  togetliir 
an  annular  chamber.  'Hie  tubes  before  mentioned  entered  the  fWmt  wiU  of 
tliis  chamber,  and  thus  established  a  communication  betvreen  its  interior 
and  the  outer  air.  The  back  wall  or  plate,  both  of  the  upper  and  of  the  lower 
part  of  this  chamber  or  bridge,  being  perforated  with  numerous  holcH. 
opening  from  the  interior  of  the  bridge  to  the  space  beyond  it,  esublishtHl 
a  direct  communication  between  the  outer  air  and  tha  throat  of  the  Hue. 
There  was  a  second  solid  bridge  beyond  the  firtt^  dsaoandiiig  from  thn 
upper  side  of  the  flue;  this,  by  interrupting  the  direct  channel  through 
that  part  of  the  passage,  retarded  the  m>w  of  the  smoke  and  gases,  and 
caused  their  parfect  mixture  with  each  other  within  the  space  between 
the  bridges. 

The  result  of  this  ammgement  was,  that  a  current  of  highly  heated 
air,  which  pamed  through  the  tubes  in  the  furnace,  escaped  at  the 
bridge,  through  the  perforations  in  the  back  wall,  and  mixing  with  the 
gases  from  the  furnace  which  held  the  smoke  in  suspeusion,  converted 
the  smoke  into  flame. 

It  was  contended,  that  by  the  adapution  of  this  apparatus  to  marine- 
boilers,  the  high  temperature  of  the  stoke-holes  and  boiler-rooms  would 
be  obviated,  and  that  the  steam-vessels  would  not  be  so  evident  from  a 
distance  as  they  now  were,  by  the  volumeg  of  smoke  they  g^ve  out;  and 
by  having  a  telesoopio  sliding  funnel,  and  substituting,  during  the  pe?riot! 
of  being  in  action,  a  horixontal  tube  with  a  small  fan  blower,  any  injury 
to  the  main  funnel  would  be  effectually  prevented. 

It  appeared  that  the  results  of  thk  apparatus  had  been  very  satisfac- 
tory; that  at  Messrs.  Meux*s  brewery  there  was  not  the  slightest  appear- 
ance of  opaque  smoke  from  the  chimney,  and  that  the  money  saving, 
resulting  not  only  from  the  more  perfect  combustion  of  tlie  fuel,  but 
from  the  use  of  an  inferior  quality  of  coal  at  a  luwer  price,  amounted  Um 
full  20  per  cent  This  success  was  so  great  as  to  warrant  tlic  introduc- 
tion of  the  apparatus  to  the  more  general  notice  of  the  profession  and 
the  public,  through  the  Institution  of  Civil  Engineers. 

Nw.  21. — The  discusaioo  being  renewed  on  Mr.  Woodcock's  paper, 
it  was  shown,  that  although  oriticaUy  precise  experiments  tot  determining 
the  amount  of  evaporation  had  not  been  previously  mads,  there  was  no 
doubt  of  the  fact  of  its  being  possible  to  use  a  lower- priced  fuel,  and  to 
dn  the  full  amount  of  work  witn  the  boiler,  without  evolving  any  opat^ue 
smoke  from  the  chimney;  and  thus,  whilst  complying  with  the  require- 
ments  of  the  Legislature,  a  pecuniary  saving  could  be  effected.  Itooently^ 
however,  by  experiments  on  a  cylindrioU  boiler  17  feet  Long  by  3 
feet  diameter,  it  bad  been  shown,  that  8-^1^  lb,  of  water  injected  at  4:2^^ 
Fah.  was  evaporated  by  lib,  of  Newcastle  sinall  coal,  whcji  Mr.  NVood- 
cook's  apparatus  was  in  use.  It  was  found,  that  witli  scnall  bituminous 
coal,  a  better  evaporation  was  maintained  than  when  liaogeunooh  coal 
was  used,  and  without  any  appearance  of  smoke.  Ttie  cast-iron  bridges 
of  the  furnace  did  not  appear  to  suffer  from  the  effects  of  the  fire  ;  the 
passage  of  the  air  keeping  the  metal  comparatively  cool. 

As  soon  as  the  valves  of  the  apparatus  at  Messrs.  Meux  and  Cu  a 
Brewery,  were  dosed,  there  was  a  dense  smoke;  but  on  the  mstant  of 
opening  them,  the  heated  gases  combined  with  the  oxygen  of  the  Mr  and 
flashed  into  bright  flame.  Llangennoch  coals  had  been  ^f^neraUy  used  at 
Meenrs.  Meux  and  Co*s  brewery,  not  from  any  economy  they  offered,  as 
they  were  not  so  strong  as  the  Newcastle  coals,  but  for  tht?  sake  of  the 
neighbourhood,  an  they  did  not  give  out  opaque  smoke;  however,  with 
the  apparatus  described  bv  Mr.  Woodcock,  small  Newcastle  sUck  could 
be  used,  and  as  it  oouM  be  purchased  at  fourteen  shlUiugs  per  ton, 
whibit  Llangennoch  coal  cost  twetity-eight  shilUngs,  there  must  be  a 
money- saving  and  the  boilers  worked  quite  as  efficiently. 

As  to  the  general  similitude  between  the  principlisii  a«lvocated  bv  Mr. 
C.  Wye  WiUiams,  and  those  brought  into  notice  by  Mr.  Woculoock, 
almost  the  only  difference  appeared  to  be,  thi^t  the  forin«;r  insisted  ou  the 
necessity  for  the  coldness  of  the  air  admitted,  whilst  the  httter  contended 
for  the  advantage  of  heating  the  air,  prior  to  its  miugliiig  with  IhE  gi^'-;*, 
On  this  point  many  conflicting  opinions  were  given,  andexamplef  quoLeir 
It  was,  however,  allowed,  that  the  amkng^ement  of  the  V'enetijui  blind 
screens,  below  the  grate  bars,  was  novel,  and  was  likdy  to  be  b?n«*fi  ial 
in  preventing  radiation  into  the  ash  pits;  and  thence  into  the  boiliT  n>uiua 
of  steam  vessels,  and  there  would  not  be  any  inconvenieuce  from  nut 
being  able  to  introduce  prickers  from  beneath  Uie  buj^,  :t  kiii; 

always  cleared  the  bars  from  above,  by  the  utie  of  ihe  I  ^ud 

none  but  idle,  or  bad  stokers  allowed  the  clink*2rs  to  a^.^  .u... .  .,  .^u  a« 
to  run  between  the  bars,  and  require  the  use  of  the  prickei. 

The  use  of  heated  air  was  pracLioall>  contended  for,  l>e(yiuse,  when  tlie 
air  was  admitted  at  a  low  tempei'ature,'th<«rre  was  a  certain  luuount  of  IcHis 
from  tlie  chilling  effect  of  tlie  stream  or  film  of  air.  before  it  miugknl 
with  the  gases;  whereas  this  effect  was  not  perceived  when  thr  air  wa<^ 
admitted  at  a  oortSAU  temperature.  Under  Mr,  WiUiam^  s  s^'^tem,  tlii* 
had  been  attempted  to  be  provided  againat  L»j  luultiplyuig  the  number 
and  diminishing  the  indiviauuil  area  of  the  apkriuru«  lor  iMlmitting  air. 
but  it  was  aigued,  that  by  extttndiitg  the  number  ol  jiptfrturea  still  more, 
and  previously  raising  the  temperature  oi  the  euteriiig  air  behind   thr 
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brid£«,  the  object  wauM  b4*  mare  certainly  aAtaimnl.  The  irrf^toin  vt 
mt^[*\}fmg  ^  "•'  under  gi!-'^  n 

%'dirv  *!va;  v»^arR,   in  C'  e 

1    '      .  V  !'  '      I  writer  *n   iiiv  sate 

lose  viewft,  it  wms 

.^*,  ....       .,.^„.i.    ..    ,.L*  on    t^i-^    Tlirictiux^j, 

l»y  I*  through  a  seriea  of  i 

jjttu/.^  K)  distnbate  it  in  miii 

ifxhibluaji  ui  oj^t^^nti  Hfjiok'E!  lukfd  W:ii  preveaicd,  whLbt  a  ^^  I 

W;48  elfjtJcUHl,  fti'iUiout  itny  lo««  of  9p««d^  of  any  extra  bbotir  r 

A  hullo  w  hriiJ^^e  Wi»A  also  used,  and  h  blik^tptpG  being;  extend  r  a  tntin  tije 

bjw©  of  tliff  fuiitiel,  and  opening  into  iJie  bndge,  fUrSier  beuetidul  effect 

h*i\U ^.-.^(.....■.i 

A  I  tod  of  a  hollow  cast- iron  bridge  pint p,  with  ]«  aeries 

of  v'^r  jingod  i3  t^i  fofra  tubes,  leading  up  from  th»?  ashpit 

lo  th«  iky  tin  i*i  Uic  iMridgOj  wUerc  the  ftir  mingied  with  tho  U©at«»d  ga»e«, 
and  ptt'si^d  awftV  in  flume.  The  ctHTunts  of  air  up  theae  bridge  tube« 
prti»»-j  '         "  II  lion,  by  catryitig  off  the  caioric,  And  H 

lJeeft^  rsc. 

Tlic  ill  I  <■  1  <.)■  ^i>.ij3  advoo^ted^  on  the  {C^nud  tliAt  ft  ta%fi^ 

of  nir,    on*  |'  luint  tiluLs  or  iniuuU)  jet"*,  wouTil  not  a^;iin  unite, 

but  thAt  e:t      ^  >    would  pursue  it«  iudppendent  courso,  until  it  com 

btnei)  witli  the  htukted  gas"5B.  Therefor^  the  aystem  of  aJmtfl^ion  by  the 
perforAt«d  fito  do<»r,  so  tks  to  pu^  over  the  inoandeacent  fuel,  hnvd  been 
m  itrongly  iwivo<:iate<l. 

It  W9S  urged  thttt  mechiuiio»l  or  other  rocftntf  shoutd  be  adopted  for 
r      •'  *--^  '*     '  -      rtion  of  oxygen,  according  to  the  state  of  incande- 
the  bars.     This,  it  was  oontendeil,  was   virtually 
,.  J  1  ^l1  the  aide  tu1>es  of  Mr*  Woodoock'a  apparatus;  as 

n  hjMl  botefi  siiowti,  that  the  velocity  of  the  pueag^  of  air  throuc'h  the 
tubas,  w;i8  exacUy  in  proportion  with  the  aemand  for  oxygen  by  the 
fuel.  That  tli<4  ;iir  was  rejilly  heated  in  its  passage  ba^l  been  shown  by 
iust^rtinjg  a  therm amet^Lr^  protected  from  radiated  heat,  into  a  ftue  in 
Qonneotion  with  th«  h"        "^     ^.^f. 

The  question  of  th.  y  of  mo«t  of  the  systems  of  preventing 

^»9  «xhibttiou  of  opa-|i_  ,  wins  9hown  to  depend,  to  ti  gre^at  extent, 

on  the  are*  of  the  iLv  graU.-  and  the  kiiAi  of  the  boiler,  for,  if  both  were 
jMMlhQtfddf  MO  ad  to  dainaiul  au  excessively  rapid  dFaught,  thera  cotiid  nut 
\Ht  a  suffioieut  luinjfling  of  thu  gases  to  iasurs  perfect  oomlnuition. 


ROYAL  SCOTTISH  SOCIETY  OF  ARTS. 

At  tho  annual  general  meeting  of  thit  Soialy,  on  Uie  1 3th  ult.,  the 
folio wiu^f  Report  of  the  Pri«e  Cominittee  awarding  the  pnzt3«  for  8e«stoTi 
H^.1>54  wm  read,  and  the  PrijE«(t  were  dt^livefed  by  the  President  to  th« 

4UC0e8«ful  CiilnJMiitrji:  — 

I.  ToTi  ..-naon,  RR.S.E.,  C.E.,  Edinburgh, -^for  his  '^De- 

icripfciou  .lii  t^a  of  Dipping  and  Apparent  Lights  for  JSunk  Reefs 

ajid  PierhtuuLi  uJf  Harbours /-**!  he  Society's  Gold  Medal,  valutxl  Ten 
Sovereigns. 

!?.  To  JanifiS  Elliot,  Teacher  of  MatticmadcF  r '-  V  r  "  f,,r  hia 
'*  Mfichanieal  Illustrations  of  the   Planetary  M<>'  an  D- 

tuftration  of  hn   Tn.-.*rv    oV    t}*,'    Shithdity  of    K  { ;....,     -.    :^atiim'8 

iruj4  vlut*.  Ten  Sovert*ign8. 

*l.  ^  iiJi burgh,  — for  bis  '*  DcHcription  of 

Kow  i>    .  1  lwjx;td  ai  gr^t  cleiu*  Jipaft,**  A.a;  with  Drawings. 

—Ill    S  r  Medal,  vaJup  Ten  Savereigns. 

4     '  1    t,  ,    «-    .».      ,       of  >fiuhematics,  EUnburgh, 

— ■(*:»  TI   Cora  pass." — -The  Hociety'i 


jott.  Teacher  of  Mathofnatics,  Edinburgh,  —for  his  paper 

iperties   and  appliciitions  of  ^pirn!  Pumps,    &c.,    with 

Diagrams.'*  —  Th<f,  Society  t    Sliver  Medud^    value   Five 


ModeU   add 
Soverelgujl. 

d.  To  iieorgc  MitdteU.   101, 
**criptioa  of  a    "  Sate  Lock,   in 
ineanJ  than  by  ite  own  koy"    i 
Ho  ver«igTt«* 

7.  T*  On:   IwDv,  James  T!r>die, 
into  t 
with  . 

i.  i.j  J  .  1 .  I 
Stiigaporo,— foi 
Light  for  Lt'h 

».    ToTliu.Ln.v 

lo-iion   Ciil'ii: jTK.j 
HedaL 

!«>.  Tfv  Al*«find»»r  M#lviTI<»  1^11,  fVaeher  of  Efocration,  Bdinbtlfgh,— 
for   f  de  of  Btonogn^phy  or  Sliorthand 

1  I  1*^...,.^-...       I  r.  -•  .    1  ■- 

MfKlDi  to  bm  pun^haned  for  tlw  Muaeiiio. 


'    '         vt,  Etfinbufgh, — for  hit  De- 

betn^  opened  by  i^oy  otlier 

....     ^..,^;,y*e  Silver  Medal,  value  Fivo 

Monimail,   FHe, — for  his  "  Enqxiiry 
H  action  of  Salts  and  Euddmn  dep<mds, 

Silvw  Mnrlal. 

iiment  Surveyor  at 
'*  Semi- Hfl vol ving 

Sjr  his  paper  "On  Col- 
,  —The  Society's   Silver 


HXW  PAZEKTS. 

PROVISIONAL  FBOTBCrriONS  GEANTEP  UNDER  TEB  PATHLVT   LAW 
AlCBKIliUENT  ACT, 

Dated  AuffuH  SO. 
18£^.  L.  P.  UMimr,  and  M.  CTttlDger,  fH.  Bmis,  near  P«ri»-^tBtpranr«ijir 
ahlo  to  miwMnFOj  tm  priDtiii|E  f^^hrioi 

Dat&d  September  4. 
1Vi7,  3,  Parker,  Birmioghaiik— Imimmtauait  or  tmiiraveinenbi  tii  thr  ilh 

IrjoomoCire  ecuriuei 
l&an.  J.  F,  H,  H,  H:.  detaraur,  Pans-^ImpniTOnieiftstii  «6oiirix«  irate rpj 
or  oaTeringi  used  in  packii^  foods 

19A9.  S.  J^Vearwm,  GUflCote,  Wa^nck'~'^lBlprovttlalltlta  ca  ikt  aamindlMm  audi 

Cucture  of  tHittCHiA,  s  part  or  parU  of  irhkh  unpror«airjat»  nui^  also  be  i^iillllll 
4Ttbf  r  &iiuilar  piuvamt.    [A  oommoiueatioii} 

lEH^O.  T.  Petitjeuui,  Upper  Joha-slrMt,  Ffctsroj-sqiiaro^AA  Uuprovud  ffi»cai«1 
Uag  or  rafutmiag  the  tusm  vi  files 

1981.  JL  Lamias,  Caritoa  Vilias,  Uaida  Val»— ImproTonisata  la  ptuiiying 

ammonLa  aotl  other  Impuritiah  aod  peepartng  pore  gas  for  buniliiji,  in 

ammonU  and  certobi  sslts  ol  amnuMila  mA  MOB  iad  tn  trattlag  (Mrtauil 

Amtdmila 

DolAf  SwfitmiAtr  It, 
20'i4.  A.  Tylor.  Warwick  laaa,  Nt«||ale-«itn»Bl|  and  H.  a.  FtkaU  Horbtirt-dtr<e(.  N«w  , 

NorUi-rii4d--liaproTeiiMiits  is  vater-claKits 

Doitd  8^pt0mber  26. 
,i073.  T.  GrifflU^  MadBle)%  Sbropakire-^Aa  iuipri>r«d  pnnip  mr  itxi^uii;  awI  foicmg  ' 

water 

DtOtA  SeptmtUr  90. 
209T.  W.  WUkiniioa,  KoCtlMtiuun-— Improv«iiie(^ 

aad  in  machiDefr  for  brtublne  or  tauiag  a  cot  pilr 

aides  the  article,  or  on  ooo  iidfe  odIj,  by  wkiob  mea^' 

llablr  to  let  down 
•Km,  W.  Ttickar,  Old  BrmuptoD— Prsfeafttng  tba  cacapo  of  the  Adigtoeas  smeh*  1 

mhattm  and  fiast 
1101.  T.  CoIUtu,  GayUm,  NorthainploD^IinprovenMDU  in  matiu£nwtunng  bdrJoi 

tilen 
ilOi    M.  Priiil«,  Atoiiae-rottd,  MidcUeiex—ltnprDVSiBeiits  tb  eondOlmfS.    (A  < 


\   E 


XloMd  CKsMcrt. 

h,  Tl^  Ufuitt,  CsiUs-stnvt,  Hatbuni'Ija|)iroveiiiecil«  b  itiiip«ud{)d  pu 


.'b*«t«r— Itnpffwaioftijte  ia  the  nanafketbro  of  railway  tie 
^  fi XQ  A  #ab4liao(!  or  material  mpabiB  <}f  btiug  rt^-uwid 
:ilux   1  -lRi{KTiVtiiiieiat^  lamooldln^or  thapfjiginetaki 

•/ i  H .  t  I lipnmsmentii  b  Inwra*  fur  if  tjavtag 

SJIS.  >  I -i-iao,  Kolborat— -A  BtibBtltttie  for  tbfl  scalTnMiiitf  lit  f»n'4*i 

(Moploy^  lu  .md  fur  th«i  drMstUig  aod  rspaUiag  of  bttUdlai^  (A  ccmiaiitni    m 

2116.  C  tilli*  CMppeuhaai,  WUt*— [inpmrvnitfiiU  in  Ike  manii(keiiir«  of  ] 

DaUdOetotmr  I 

2117.  J.  Haminudd^  Bniagvick-^treet,  Bliickfrlani-road  —  Solduiy 
prMitii^ifi  tiuki:  it  tumy  be  Jn»ad  with  ease  atid  ixnufort  lu  an  eri" 
ulfiteiY  reonmbAut  poitiUoo,  to  be  called  **  Hacaioofid'A  toipiraAkm  rr^vwnt^  u<^ 

2118.  W,  Tuttiiim,  Rockdale— ImprovodMnls  tit  ibaddaery  or  apparatti«  for  t 
«pinimig,  doubling,  tirisUng,  and  wiitdinf  coltoa,  wool,  llax,  tUk,  and  ( 
sukMtftu«ju« 

2Utf.  \V,  Blyth,  Or^wrddthwiiitk,  And  IL  Kopp,  AccrifitgtcnL,  Laniawter'lBtp 

ta  the  rannufnottirv  of  ftMla-iMli  attd  snlpknnc  aetd 
•il2V,   A,  V.  NeirtoD.   CTkwicery  lane— Irapcwvcjaouto  Iji  ittitivu  p-- 

atdtf  tu  thti  workLsg  «f  llwir  valvei  aad  lo  tlw  o)tir«i«^ioii  uf  the 

of  iiui'b  eiigin4»  lata  rotary  motion.    (A  oocninniLimiiou 
21  "iA.  W,  MrN^aa^t,  Rochoaki— ImproTeint'Bt*  in  BUd(^valves  ftir  <nr*'-»m-f!uriti?s 
SIJS,  W.  TawiMfld^  Hardeu  Bln^fky,  York— Aa  Un|»irw«intifl  tn  uuiaUiig  vvut 

oUicr  flbret. 


H'Jo  ,0*  otitalailis  iiwUt«  iio*«r 

iL«  ia  the  mtids  or  oiKhixl  o<^  workiac 


ai2T.  J,  Kerahaw.  Stockport— In 
ai2S.  F,  8.  Tkottia*^  CurakUl— Im 
2129.  F.  8,  TbmasB,  C«!mMll— Aj 
^ISO.  D.  Oh&haers,  Maactaseter 

railway  breaks,  aad  ootfuaanir.-i  >  i 
2131.  W,  P.  Ghuilton,  Crug  Work*,  ucar  MawJe«fldd— IinprttirfltneuU  tti  breaks  KffpMc- 

able  to  railway  earrtagcA  and  ofker  T^kldes 
31S9.  J.  DUb«r,  Edliihargh^tiDpnfvvaiuatB  In  tnashlug  apparatus  for  lireirtiiff 
91SS.  A.  A.  J.  LtfaalEl,  ArrM,  Fraane—  Impruvmneut*  In  pump*  or  madiiaery  for 

rai«ijig  and  fordqg  wator  aad  other  ILuidi 
«ISL  T.  CroMtey,  sootf s-yard,  Bitslidane— Aii   Improved   mode  of  ni«3iti£krtiiritit 

printing  bkMik^.    \A  twromanteatkial 
nis.  T.  Pronar,  New  Yorlr,  U.A.,  now  of  Birkmibead— Imptoretneats  la  the  ooano 

tocturu  of  ciin-t.im  huJlou  vhtt^A  veataU,  and  la  tb*  macklaery  or  apij>.vrrvtun  tmTplnirfU 

ther  uiAuta  are  also  appUcablo  wheu  p' 

(mill.  >trdtlifrveaielBt«qafriQttuh«i  1 

5Uti.  >V   H.  :  -I...,  11  How^road— ImppOT^iBoiit*  in  ru; 

91^1*  T,  W.  lUouuai,  liaJiJ^^  ^qaaro — Im|vtiiveinttnld  ia  atoam  lioikj 

aacufl 
lias,  J.  Perry,  Haiulol  OM  Millie  naar  Leed*— Isap«iy«BieBt»  ia  pwi'^  '  i 

oombtag 

X^i««d  OylnfMr  5 
21M.  T.  K.  Moam,  Of*at  TileWleld-itTeot,  Marylrlw»*e— Iroprrtv^-*—  '-  i'^  •« 

orappnratus  for  ciirrillRear  and  aaaiilar  cuitltmi!  iti  intitaU 

„. ...    itr   B    t,i.....    i.».^. -♦-....♦    M''lphl--IinpPoT«n«iiifc»  in  r*.,, . ..  ...,,^ 

[iioTem^uiii  In  tunn^le*  atid  wrlaguigl 

5142.   I  ^iiiiglo,  Ab«7ftcnn.h-^:V':  ^Umm  from  fb*- r(9ide«^l 

wn'<  •  ite  traniitfjpom  the  Wilm  lar  of  a  9tmm-mglm%  ita^ 

N  'IVC 

i  iUfiuc— Improvemti'DU  \u  the  fnAnqfaci.nre  of  carjietii  ami  o^k^t^rry 


in  Us*  apiianUa 


yun    J.  A,  i^inn   ■ 


TAB  CnriL  ENGINEER  AND   ARCHITECT'S  JODRNAL 

1900.  J,  Thoinp4oa,  Jan.,  ^tw  Yocit— Im 


IltT.  J.  U.  Dniilop,  Mmrhinliir— ImmoTwacaiaJi  mtidtlmmy  or  u/pp^ntVLM  for  pr«* 
3HS,   W,  Ihinuid,  Fari«~-liDpn>.  nlmr  \oaam 

^  XtM.  J-  Briltea,   Biralogliiifll-'A  iinlr  or  IcApfoirM  nui^luiie  Air  iWeopin^  or  diMabK 


S910.  IfiL  Btfuot.  PwlB-^  JMW  mMhlM  Ibr  aAMiw  fitm,  wlildi  1 


illfr  pnw 


Ul.  P. 


:t«.. 


V^iOej^lmj^ewtfuwatm  in  tb«  irmitiuoiit  ftad  iaMiiaf  erf  tltre«iU  or 


^91Ai«  W.  C]iftmb«r«,   Uiun|>«un  HiU,   iioir  Boxy— Ijjipu'vveJiiMI*  lu  OMMhiAci? 


fi^r 


bseflioff  cul  too  juid  otber  fabria 
^Slll,  JB- W.  Urtai^  FofSgtQfiaa,  Deroo— ImprcrTeiiMati  la  duu;liliier]r  fur  the  rauiuikC' 

lure  of  brlclLa  and  tili^. 
>  S1A£.  G,  T,  Selby,  Siiifthwidit— An  imimivt^uw'tit  In  foniiiocfl 
[  31M.  J.  B^  3.  lliirueu*,  FAhiH-.£iBiifvri*ma]it<i  in  ilie  zutxte  uC  djoing  ooiloii,  fljix,  And 

otkOT  ibroa»  tmbiUiioai^  aad  Aibfi£i  ^necmlJ/ 

flxtnulM  (him  cerUia  dye-waodji,  und  In  »pr|i«f«tit9  for  obi&liiltig  Mioh  fixtonet* 
'- ■"  " "     '  miImms,    {A  oonuttdBl- 

fjtm71£  Majwo^  WiMmmSar4,  Gtmltlilce— InipriifWaMato  J 
lac  ind  df««^  gr»lA 

fAllid  0««o^  9. 

_!ltf6.  J.  AiJcmin,  FftUlef—A  roUer  for  tCDUfUiic  nd  teliliinff  tatOo  IMit^ 
tXCl.  J,  B:hiutk»y  M,  HmtA'K  lAOCultlre— An  improved  nuide  of  iA«Qulk0lifi«f  Ml- 
p]»ui£  Add.    iA  oooitaiiiiJffllldB  froai  S.  Ton  Bs«keiidari;  0«m,  RmM*  OisnuiiQy) 
i^ialatf  Ooittbir  19. 

I  S162.  W.  CVuMkUl,  Sevwler,  York— IiiiproT«oi«ita  b  tlift  cotutntctioii  oT  pOttobk 
fmllVKjrt 
Ad3.  N'.  Proibfry,  Ljroii»— Im|iraYem»it«  In  madlUtery  for  nokiJig  kos 
HM.  H,  T.  Wliit^,  QQMii*Memi.«.  Hoaunemiutlt,  ftndQ.  RoborU,  Gr»i  ftet«r<«il»alt 
WMfcmiuittfF— Am  uupror^  mud«  of  ivadotiag  luto,  c&i»,  Aud  oClHtir  ouTedfligi  Ibr 
ilie  hcftd.  velf  vcutUAting 
\iM.  y.  W.  BAmmeridx,  AltoiMr  HoUteia,  nowAt  J6!m-itre«i»  IitIii^i»«-~Ao  improved 
•   1  of  bouvAot  mattriMt 


rj«  B.  Jmduoa,  i^jul  Worki,  ShefSeUl — IiDpruvem«iit«  in  (knuicaii  or  lLroplRcei» 
lift  IIm  VKmatkm.  of  aauyka 

r«  BrlftoQ^ImproToin tilts  tn  ihc  maimUurtnre  of  wroitglit-iroQ  railway 


pllTO-  H.  Cmd<*j,  C.LmVnr^-giro're — Ifflprovementfl  i&tlle  atmoikcture  of  WMtdioi^ 

for  liAiiiloft.'V  rifjrl  firv  rirm-* 
Fun.  W.  CL  I  '  ^ '  In  thft  oosutroctimi  of  beuBft sad 

"jira.  H.  A,  '  mauafactarQ  of  puper 

lAU^d    iktv^^r   11. 

217£«  W,  H.   T&yler.  SoutK  row,  ii.  Paiw^rM  —  Iin|inm»tn«ati  In  cAitooGh-beJta  or 

aata  hr  conUioktg  eulridlp^  tu  be  worn  round  um  wiUjt  or  atbonrbo,  cftlculAled 

fbr  anut  of  erery  doicrivti^io.  guo«t  pivtoli,  and  oUier  fln-Annt 

[jSltfl.  B.  Riif erwn  iwd  J.  %3^ttmj<n,  ll»fuiiii^t«^— Imptoviemeoli  in  tb«  prodaclion  of 

.  onmnitiutjU  uutt^rnt  upon  vttlvwt  and  uchar  vovea  fabric^  juid  lu  luAchiiioy  or 

Ap^t^t'  ring  tb««ftIQe 

[SIT*    I  >^ucb4?at«r— ImprovomDaU  la  nudilMry  or  a,ppanAu4  for  iloppiny 

rvil . 

Improvetnetiti  In  treating  or  pretHiiin^  low,  ao  a^Ut  render 

1  '!♦»,  T*rettlo».  I«rir*fl})iiT — Impiwyoiaeiiti  ia  tiabbtng,  raring, 

«Uki  ^Aiii.  h-^mti^  tisii}iiuycd  in  tbo  pnop«mti<jfn  of  ooctou  imd  other  fibrott^  inoitanoe* 


H.  X  J.  Seville,  Brixton— An  improrym^nt  b  theroanufdCtnr©  of  hat*. 


(Ac 


l^hite,  Yodli-VLll>^  Kouaii)|(Uut-pftrk— -ImprovcmoaU  in  the  niouuiiMture  of 

^i4incfl«  Bbininfluun— lm|>roy^ameiite  in  mfcrnitM^ufing  aiiiijlai  tram  tbe 
rrx-ir^  nf  tbe  dadoriptiriu*  ouioiikinljir  called  baMit  or  trajp^  tooioliiafla 
Liiiitftoav 
'b^    3f««tlL,  Qflaraargaa— IiaproveaiMcUa  tn  iba  nwMnifiwtitnft  of 


J  IlHI      J,    Jl'»'  I.    > 

ItlSfl.  A.  PjirkT.  N 
*»»<&.  F.  A  N     I) 

tuning  piontH  4ii«i    irfj 

fiUW.  Sir  J  C,  AndenHjn. 


^  APimratiu  tor 

-fULrnr-iJU 

4'ii)rod  niacliiaa  fur  plomkini  or  vorkiag 

-tioprorcmeoU  in  Ipooiaoiive  «tugiiM« 
:  ^  In  tuoniA  for  voAviOK 
^M^burf,  GimhiU  -Iui(>h»v^ed  ii}»paraiJW  for  liisaiiiiit  bi|jlduifr>-     'A  cata- 

\ii\  Bonei-AtTwi.  Portirk^i  ^  i<v^■^i,  and  Q.  Hitmrr^  (llttbv'ruiid.  Mile-end 

VL'm<  uta  111  nucbitttirx  of  affiuiitiia  tm 


A  X>^Ai:Uiii,hL'itaMi- 


-laApix?vciflent»  in  tbf  conitn»' 
|'919I.  W.  J.  B^nbarn.  atntfbrd. 
,  ^BnuJbiag  miaacal  and  ofcbor  4ui> 

i/aiM  tMgftmr  14. 
[il9B.  J.  HaniMiL,  BrfglMMue^  York-^lmprovofaeDte  Is  Um  boaoet  applied  to  itdli* 

17.  i.  Q.  fiMldAn,  CbdMa^ImprownnfinU  in  tbft  fiair**T*tw~  of  caonoD,  and  of 
iJectUw  for  the  MmA 

.  ■.  MJ«rii,  CgpeubafSbr-An  * ^  «-« -.^......u-eHf? baMeir 

,  S.  ffiortb,  CopeahafML — 1j!<  aidiine 

C.  Holt,  5«W'ro»d,  St,  Pti-P  t  Minings  for  tbe  lath*  of  Iron 

bedf«ea<l«,  couebai,  and o«b«T  »iiu.».  .«.._„-...  ....„,, ...j 

101.  R.  Piukae7«  LoDff-acr«— ImiHSTsmoafca  m  houi^  jar*,  vml  utber  Uka  vomhJ.*, 
and  in  tht'  ui«tboa  in  MtopfKsrini^  ib(?m 
ff»)S.  L.  MMnrani,  Orfyhoond-plfl^,  OW  K«^t  -     •      ,1..  ,.t_>^.fv*  ..f  w   7-   ^1.....^^.. 

Jatt'  of  fl<.  J!UUf_\-<V  lerracr.  B*)nnfiiiiil>ie> ,  d* ' 
1^  bruouu — X'luw  i*  tUe  ^uun  ujvinitinii  jm  tliut   ■ 
b«r  lat*  hu-^ljAiid,  SOtJi  Joite^  laiii 
,  J.  n.  V(HUi(|,  C^jUofO-jtrooV  OitrndAja-lovn — {mpruvenieoM  in  brooou  or  bm«b- 
.  iag  ApparaUtt 
»<,-    7   \\    ^'r^pe,  F&ri4,  Ran  da«  Boim  Enfkntu — Improvpnient>s  in  tJw  mnuufaciinre  uf 

[  Si  BLaeknr,  Blrmltiirbain^A  n«w  and  improved   and  domlflc  luetbofl   of 

xj^UiM,  atid  iincb  likt'  vtueh  or  articles  at  require  or  mny  require  la^M,•iiiag 
Patfd  Ootof^  IT. 


•07.  T.B.  M- 
faribl(rp«n  ii 

sa08,  J.  Botii 
for  labrkatui^ 


4jOTi»  and  ciTi 
-,  Gruithauj 


'  ►p»nn«it4i  in  apparatiu 
it  lift  fgr  boldiug  oiJ 


•^^ 


<^i.  aod  11  JC  Byiop,  Cituuon  4U 
]iulp  «QiUbJ«  fiir  paper,  |mi«iUiImj 

'irpnijieB 


'  -LnvHkm  of  wnniB 


IT* 


lintel 


A.  V  ufli«  Oiivd^-^npcQvaiaMOii  Is  iba 
A.  nUngwurtb  and  H.  Illiugmirtfa^  B 


2m.  W.  H,  OhUd,  PrwtdeuOMnir,  ] 
(Vtij-trnr+^nfi  of  tiru«hl« 

e  ''    *   '    Man,  0«v«ti^atr8f!l,  atnnd— Improved  noda  of  ■IgBalllnir t» TmHwai>s  ^ 

Topb 

'^'im.  Ibi£»kar«ipan-<^Aji  iwpiwed  M>i«nitvt  t»  amalpniiiaf  tba 

^  'T  vcmUlhva  In  polTmiawl  orw 
'^  itt,  Hatuy^rtnet,  9alcnaii*>-bui«v  IJmebaiiaa— Improved  ron^rutttlwu  ol 

of  boota 
Brndfard- — Ijattnowustilt  in  mcbiMcy  or 
anparaina  for  oomblng  wool  and  other  librou  mUftanoe^ 
Stia  J.  Dociny»  Latd^  and  J.  Dowaaa,  Holbwk,  Leodi^bBiiivmnent*  in  mat^hiary 

tor  "^Mtw  woMln<dotb 
0384  SL  Qneu,  BydjMy<«lr«<  Hnxupfcoa—Improvemaiiia  in  propolttiv  vomIp 

r»ci|firr  Oeiobtr  IS. 
S9M.  A.  E.  1.  Bellford,  CarUti  Ktr««t,  BoIboni^IaipnTroinMita  Ui  brofch-kndMig  An- 

anuA.     (A  OTMimnnlcatloul 
7Si9.  £.  O^taoer,  Aue,  near  Sdmeabeti,  Sa^uny— lmprovBtn<nitfii  ui  gif  mfBi 
at29.  O.  HaniUlun,  Giaal  TMrar-atroot— Impraiminflftti  iu  ubUiniLR  mmndinga 
2X^uy    T    NfiAnn  and  W.  Bflbertitm   R^''^'^  ^  I ''—I  wprov«inpnta  in  nac^ 

1  ring  and  ipinninu  liar  flbrou*  aub«fcauc(^!i.  ]iart  uf  wiUcb 

^4  ii  aim  appGcaiui'  ^tmpii,  by  Wblcb  motimi  La  cunununi- 

<  T  maobinee 
j:  uke,  BoKtoo.  tr.  t$.— ImpTOTad  modi  of  caaUdng  idttpe;  applicabka  iUi«t 

ilnir  of  roofli  wateriiroof 
2'1..^.     :       .i    i'«    V.  ai..r,-^tfert,  Holbom— An  hnpftiirod  mode  of  eonmuniiti!  imokr 

AriMng  froth  i  i>n  of  fuel  in  fumarx-M 

S23S.  IT  A.  H  'i^baQi — Iia{irov«nieiit«  tn  ruof<bimpa  for  raflway  of  irtbrr 

carTi^kge«i,  aua  ..  m  p i.st»d  in  ooDnactluu  itilb  Ute  aama 

itated  OpMar  19. 
Winfleid^  BinabMEhaoi— vlaymevaale  la  «abea  aad  reda  uiad  fat  tJir  QBtt> 

.rticleft  of  metallic  fbrniturn 


W3«.  E-  \y 


I.  Regnnt-drctui  Piccadilly— Improromflnu  bt  >hlrt  f^onU 
.  omte  da  ltetniMniar«aa,  Aootk-ftreat,  Fifmbur)  ^improvsaiieiite  in  tba 
riicUou  of  gratea.     (A  oominaaicatlon) 
)l^iam— L 


39S8,  J.  PUfct,  Oldbam— Ifflprovemaata  ia  macfaJBary  or  apparatns  for  oialdag  brli<k« 
2SS9.  T.  Bi^piri  and  A.  I^mdon,  Dairy,  Ayr— Impnivemania  in  roguLUiait  uuHAt^ 

powar  aii«ifiea 
2SM,  T.  HIgglBa,  lifwpoul— Tuprored  apparaloe  appUcabie  to  tbe  veotilalion  of  -bipt 

and  mlnw  and  «ttMr  «ef nl  imrpaaQe 

Dated  Oetober  20. 
7241.  W.  Ifafab,  :B^fwsler<«tPM!li,  KingVruad,  Obebea — Improrad  rocking  and  laHngtng 

ohair 
3243.  I^  A  dbeno  atul  F.  PUUaa,  giOBlaiiiablaan,  Jnooa^Improwmoata  la  prvparliii; 

anltnal  mbafcaocea 
3343.  T.  AUeo,  AdQlpbi't^rraoo,  Weatmiffiiter^lmproT«Jucnta  in  applying  «l«ctridly 

Z>al<Nf  October  21. 
tS4JI.  J.  8mltb.  Gatnfbrd-plaoe,  Bamsbmy-fCMMt  and  F.  3.  Thomas,  Sotith-terraU', 

W«l«nrib— ImproTPd  apfiatatnt  ftr  staeniiff  ibipd  and  otbar  rmatA 
2244.  W.  J.  ibnlth,  Strctford.  Lancaater— Imprononeoi  bi  bottooa 
'12^1.  W    A   Kdvardea,  Bruoke^treet,  Lambatb— ^parmtb^g  iron  or  ateel  trvm  tnm, 

H\d  ail  otb^T  m«tallic  flUngR 
i!  -(mt  Oldbam— 'Imp(ro7em«>utir  In  ateafii-«ailnm 

V  (JtV  Siili«b4U7-9qaare^IjuproTeniinte  faatbe  maaaftkctare  of  gaa-tuiafn* 

1'  vwood.  Green  Moont  Coita^,  tbdkcy^  near  DobUn — Iniprorcd  appu 

I  *^xing  poataie  and  olb^nrtanipe  Uswareiapm,  bfiUm,  and  otbi^r  dncnmenf« 

22^1.  W.  an$au,  Hoiraid  holldiiiga,  Bk.  Lokara,  and  f,  Tuta/ttf  I>n^-3ti««t— f  mpror^- 
moota  in  treating  or  oraaiDaiitlgg  toiUle  matertiii  or  fbbrloa  and  paprr,  aud  lu 
macbiuaiy  or  apparatna  for  eHeetiag  tbe  4wio 

im#i  (Moht^  2%. 

tSStf    IC   Abnfh  Tjimttf>«t(—tm|)irovpd  IiialfrnTn«nit  tr*  ajmIM  *h^  hand  la  wriiiug 

'^y'    "    *^  '       '"    ■' —     r„.. .  ,.  .,..     .   .1 ^  •       ■  fnr  propelllnif  tt-Miib 

iiufUuap 
iianufiiioliire  uf  |AaW  aiNl 

'iirv'i    iii'.v  111  1 1 1 1  [kSi-AliiJin) 

V  iMrnji»4trf^,  Luer,  BiuctoQ-atroft,  aad  <^.  ft. 

r  t— Imprwi,  uigea 

•i  LLverpool^stiwi^ — uit|jnivriiu:in.B    m  Um  ODDStmolioQ  of  milfrajr 

-.  ^  kb— IiTtppovement*  In  tbe  lattittlbotiura  of  tbe  piftoDa,  ijidr- 

93«».  J  I'tiri 


-  I  nipt  1 


h— Improveraeale  Id  appamlna  fi>r  fkeOltjiliag 
imaiouff 

eruvQbA  IB  tbe  initobiiMry  lor  pivpariag^  9q>caiuDf« 
and  IfrUrtlii^  'xntton,  nlk,  (Uuc,  vi^kiI,  aod  other  Ulirema  fubtftnnoea 

Pitrd  Oe<fl6#r  ai. 

2:£(;i.  C.  Omr^  -ImpfnrettKtita  t&  pt^fpafbif  to  be  Rpna  ai^d 

in  spioniiBf  -  i  on'i 

1'  I'll'.   P.  J   Ti-  ■  I  lunroTOd  rotary  e«||iii« 

rtiisBtu,  !T,  S.— JmproTcd  Ireab  affMi^ 

I « y  i ri  FfitefallR^  s^itatu 
-.  <  in  fftrjim  fTigln*  Imtloia  aad 

I  ij  lu  in  (i>i«<iut  augum  c«*tid*.'a»»r», 

2iMi;.  J.  W\iUii,  UiMitHM^k,  R4aaM>ir— Iiii|wur4±UMsn4a  In  estnutlng  U^atda  fruot  or- 
{iiarino  and  oilier  mAttcrA 

WdtiiBtar— 
--  i:g  certain  0F««  and  ailuy**, 


46G 


THE  CIVIL  ENGINEER  AND  ARCHITECT'S  JOURNAL, 


!fi^« 


A.  Stodnr,  FooHfr,  ChMpiid*— ImpromQeAti  in  the  mumfbPtHri  «f  Ub« 
^  jiUcftblft  to  gu  md  oumt  porpoiM,  ilio  la  the  oonitfwAkMi  of  oertAiQ  enfliiMrtDg 
SacbixuuT  uB  ftt»parntiu^  and  liie  «.pp>lk»tion  of  titv  whdlo  or  part  nf  ktw  Muue  lo^ 
,  tod  otber  nhsaiu  to  be  lued  or  empJiofed  in,  fJiw  nuumCujtim  of  tubes*  also  in  fcbe 
node  of  mMtalkctwijQg  And  Uie  Applicatkm  of  oertidB  artidoi  eonn^elod  with  or 
ancMiunr  to  thit  oomptBtlon  at  atiol!)  or  otber  tuba 
3ZTt.  Bs  Boberii^  MuiaM9it«r — Impitnremeotft  in  macbJiMiry  fof  preparifiig  *ad  eplmiing 

(nfHoo  and  otber  Dbrooa  tub^luitieii 
29TI.  W.  T.  Smith,  New  HAmpffttttd-raad,  KentUh-town.  aad  O.  HIU,  Cttj-road— Im- 
fjrovoiDciat*  in  CDAchinery  or  apparatiu  Ibr  winnowliig,  wuhiogi  tifUc^  or  tepanlinK 
.    cam^  fnreL  minenli,  and  clo«r  matoriak 

|Sfr«.  E.  H.  Hugh«4,  Hattoo-gardeD— LnpnyroiMiite  In  IraiMftlittBg  aoHm  power 
MRTS.  C.  Maiher,  SaUord  maworks^   MaucbMtar--Improt«tiM»it«  in  raachinerj  far 
borlflf  In  tbe  eaitli,  and  Ibr  aotioatiiig  a  bammer  for  dminig  tubes  into  ih«  oartb,  and 
fbrotncr  Qii«« 
$374.  F.  Lunbert,  Kae  d'finfer,  Pari*— Itnprorenienta  In  oompoaiDd«  to  be  used  aa 

oomneiica 
11977,  fi.  FedMnaid,  Monthcnnt,  France—ImpirDfveni^Bta  tn  rooCi  or  ooreiiags  for 

buUdlofia 
St7S«  L.  Y.  HiAln,  Kae  dm  Douxe,  Apotres^  BruMel«— ImproTftmenta  In  tJM  maBUfltC- 

itafs ofpaper from  ftraw 
SflTf.  S,  H.  Joluiaofi*  XinoQlaVlnn  fielda — Imprortiimecitfl  in  dn:idar  looomt,     (A  oom- 
smntcaAion  fhxn  IL  PbiTret) 

Dated  Oelober  28. 
.  6.  Craij^,  OorlcMi.  oaar  ICuMiittter— Impitvv^neata  in  tba  mode  or  raatbod 
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of  consamlQi;  eniolEie,  and  In  ihe  machineiy  or  apparatUA  employed  tiMreinn. 
""    K,  A.  Bft)oaia&.]n«et^iti«ei— ImprrrndtDetWofobtainiagaloobolf^ 


itanoes,  and  partietUarlj  trota  wood.    (A  oooimunicaliini) 
J.  Healej,  /.  Foster,  and  J.  Lowe,  Boltoo-Io-Moore— Impron 
U>  b«  aied  for  drawing,  moolding,  forming,  and  fbor^ging  articles  In  metal 


i-Io-Moora— ImprovenKonti  inmachioerj 
^.  ^.  _.    j4  fbupifflg  articles  In  metal 

tSSS.  J.  EcdM^  BJAckbom,  Lan^awter-^lmprovcmeati  minaduiieryfortb^manudSict^^ 

»f  hrtcks 
22S4.  C.  H.  OUvler,  Finflboty-ttiaare— Inaprored  appaniu:a  for  drjing.     (A  oomisimi- 

caUoo] 
S296.  P.  A.  LecomtA  de  Fontainemoreau^  SoaibHriJMi,  Finsbory — Improvements  in 

bl«a«bL0|t,  d}reiiig,  and  prepanng  hemp  aud  flax  to  be  apun.     (A   coiumimjicatit^a 

fftNtt  M«fl«ra,  A.  and  U.  oil*  WaaemnMS-l(»'lfIl« 
SSW.  P.  A,  Lecomte  de  Funbaioemorean,  8oath-«tr««t,  FinibaT7--liDproV9iiieitts  In 

tniudbmng  oolnujvd  pictunm^  portrait*,  and  «nKrarlngii,     [A  oncnmimkatlon  Zriuu 

L.  HnUer  and  A.  Widl,  Vionan) 
238T.  J.  OriAtbo,  Wolyerbamptoti,  Stairord— ImproTements  in  th<*  mod*?  or  procoia  of 

manufacturing  certain  ldnd«  of  iroa,  and  in  tli«  inadiiiifinr  «r  apptiratnfl  a«^l  in  atich 

manutactnre;  p«n4  of  vbieh  improreJiMinte  are  also  applicable  tn  tnacMnerx  lued  tu 

I  hv  mnnQEftcture  of  oilier  deaorlpilloiia  of  Imo 
2-28$,  J,  Dudgeon,  FmekmtdtL-^tnt^^lmyKvmaBBA  In  nnderiag  ships  antl  batteilaa 

fth«>t  pTliOf 

IkOad  O^sMter  97. 
9149.  A,  E.  L.  BalUbrd,  Giillf»4*re<t,  HoJbam— Iiapni'red  mode  of  opetating  trip- 

hammftri.     ;A  eDmmniiit:atioo| 
2290.  J  Turner,  B.  Uoldsworth,  and  IL  Beamer,  Buniley,  lAtMiii«r— Improveineota 

III  puwer-Jiooais  for  weaving 
S^l.  A.  P.  Price,  Mart^aUi— Improvimonta  la  the  calcination  and  ojiidation  of  o«rtaiit 

«italU«,  aiatnd,  ana  mataUnrgloal  ooopoiaidi;  and  in  tho  apparatus  and  m«aa»  fiir 

offBGUnc  tha  tame 
!t9IKL  W.  AatoQ.  Froston.  lancajter— Improrwiontt  in  safety  or  escape  valres 
SSB8.  W.  Bw  Wuhinsoa.  Nevcastlfr^m-TjiiA— Improvsmeuta  in  the  rautxnictioD  of  ftn^ 

pro0f  dwtiUingii,  warehouaoa,  and  other  biaQdinga,  or  parts  of  fbe  i«me 

dialed  OcitAtr  28, 
2394,  fiL  Adcodi«  Londoo— Improvements  in  slnnigtbening  castings  of  Inn  and  other 

natals 

J.  Mofgao,  Kidderminit«r,  Watoester— Iroprorements  inmsdiineiT  «r  appanlna 

Ibr  cwttiflg  metalA 
'   O.  Jfuinbr,  Hunter  strsslt  Bruaswick-squorc — ImprOTements  in  reserrfrfr  pen- 

botdarBf  anil  otii«»r  writLu  apparatus 
9197.  J£.   Umdaer,   New    York  —  ImproTemeota  na  rerolTing-hrBech  fire-arms  sjid 

magssixMk. 
UBS.  J.  P.  SaTOvrfr.  Gatherine-«tre«it,  Strand— ^Improrod  gold  coin  doteetor;  applicAble 

alM»  for  weighing  postal  commnnicatio&s 
Stt9.  C  Blftktt,  St.  Leonard's,  Soisei'-Uetbod  of  prerrenting  or  leaunJng  the  In^micms 

«0Ms  arising  from  onDlsions  at  sea,  and  on  other  narlgabb  watisia 
9100.  C.  F.  Tamthier,  Dijon,  Fnnoe — Improremeots  in  oluwing-niachinos 
1901.  B.  A.  Brouinao*  Fla^t-street — Improvomenti  io  oentrifogal  madlilaes,  and  In 

driring  the  SAtne.     >  A  oratmnnicatioci} 

DaUd  October  to. 
^%6i.  0.  Xsms,  Bourton,  I>orBet— Improvements  to  portable  ateara-enginss 
*iMli,  J.  Walnwrlitht,  Blrkffitiltead,  Chester — ^ImprovemoDtt  in  fttting  tap  ihopa,  oAbna, 

and  other  UkA  pW>ss»  and  shopjfirDnti 
UiO$.  J.  G.  HjiaI  tien,  ChelMSr— ImprovemonU  in  pn^cctilen^  and  in  madtlotfry  for  mauu- 

fbctttring  the  Name 
9104,  P.  B.  Ghapoifl,  Xiyotta^  Fraaoe — ^ImproTanent  in  the  harness  used  for  weaving, 

QMij  a  gommuninAiopi 
not.  B.  &  ITewali,  Oateahead— Improvements  in  electrio  tolegnpfasL    (A  oommani' 

8S4I9.  J.  H,  Joboaoo.  Linatln'M  inn-flelda— Improfanents  in  axle-bo&es.    (A  oommnni' 
Cilloo  from  B.  Laurent,  iloutecouit,  Fzanoe) 

Ailsd  Oeioter  U. 

13110   T  F.  Tyerman,  We3rmoiith<iitiMi,  Forilaad-phboe — Impuwements  in  preparing 

hoop  iron  and  tucit  like  mietaJ  surlhees  used  for  boadiims  in  hoildings  and  straotDres 
ixn.  W.  R«id,  Uniwinity-slrvet^Improvieneota  in   the  maaiahidSam  of  gatvank 

hs£t4<Has 
2314.  T  Pnwser,  New  Yark^  but  oov  of  Biftoahaad— TrnproTeroanti  la  oondenaBit  of 

steam-sngiiu*  and  parts  oonnccicd  therewith 
SHI  £    J.R,  Johnwo,  Llnooln'sinn  6eMs— Improveoients  in  lithographic  printing-pmMS 

.A  oommaniwitioo  flnom  P.  IJ.  Vat«,  Paris) 
UN . .:    t   ('^>z,  Pai9U4Mr— Improvem^ita  in  tna  mamilhrture  of  railway  wbeeM 

liom,  CUpham-oommoik— ImprovaaMuts  in  the  mannfBcinre  of  pipes 
TOO  and  W.  Bldndt  LlecMter — ^ImprovemMita  inappatmtus  for  retarding 

«[...  w^-.yy.^^  nilvay  corrisges 

DiUtd  Naotmlm'  1. 
ftH'JO,  /.  and  W.  Bndshaw,  BJaokbum— Improvtnunita  in  Hme'pieces 
ivi.  I,  Bm,  Alpha^read,  Hew-enm  —  IttprDewMiili  in  aaohinory  or  appantna 

Ibr  assisting  la  pmpelling  veanais 

ITi.  J,  B.  ]fobh»  Boston— ImprovaaMasnts  hi  hf«afcs  or  retarding  apparatus 

A»  V.  Newton,  Chaaeory-lane— Improved  metlMd  of  forglBf  or  swi^^jbig  taOnind 

eairiaga  and  other  wheela.    [A  oooimnnlcatioai 
tSU  U.  Briatao,  jim,,  and  B.  &   Weaver,   £iddenninjt«r^laipc«yvea«ati  la  th« 

OMMdhcloftt  of  earp<«U,  h«artb mgs  and  other  like  fktirics 
9111.  J.  fhuidsv  New  York— Tijo  mannlMtw*  of  wftgoaa,  ratuwu^  and  othsr  vshiirlcj, 

W0fiimhh  ta  kmatputt  military  and  othar  atorsa  on  bad  and  wiivr. 


Daitd  NommA§r  9. 
SSlf.  J.  Gedfe,    WeDnflaD-afcreet— Impnrvaneati  in 

griadlag.    (A  ooramnnioaihm  tMn  A.  and  A.  St.  Denla,  BaaUa,  I 
1338,  L.  D.  Dewey,  New  York— Protecilim  against  fire  fai  vessels  or  boildiai^  hf 

patting  out  the  fliw  wtthoot  personal  aid.  or  with  very  little,  and  against  inceadiaiy 

or  &»adaknt  JLros  and  ravages  of  vermin^He  it  the  tnie  inventor  of  it  kn  part,  said 

proprietor  of  Uie  whole 

Dai^i  Koi^ember  8. 
9331.  N.  Topp,  J.  Holt  and  J.  Partington,  Famworth,  laafl— ter— InnnOf  aUBti  in 

band  mnlea  tea  rpinning 
233t.  £.  AiexandrtB,  Paris— Imprwements  In  onnn  pianoi 
239^.  W  a  T.    Chaeffer,   Stanhope-terraoe,    Hvde-park-gardros— tmprofQBinli   la 

treating  the  waste  waahwaters  of  wwiOen  and  otner  miUs 

AUsd  ^oeember  4. 
1S81.  J.  Adoock,  ICsiiboniiugh'niad,  Dalston— The  novel  appUcation  of  the  stem  or 
ctalk  of  the  tobaooo-leaf  for  various  osefnl  pttrpoaes 

Da$»d  MPSfliab«r6. 

1140.  H.  Bordiar,  Oriouu,  Frsnoe— HaUag  ahuhnl  or  spirit  from  diffsronl  plants  and 
vegfrtable  prodnctions  oi  a  Csrioaoeoui  natore 

2141.  J.  8haw,  DukinfleUt,  Chesto^-Improvemente  in  gnns  and  flre-anas 

SS44.  F.  R,  Ensor.  the  Ftek,  Nottlngham^Improrementa  in  bobbin  net  or  twist  laoe 

machinenr 
3S4ti.  W,  Childa  the  yoiuiger,  Brigbion— An  tmproveiment  in  the  muolkolare  of  pi^paa 

and  tubes 

1141.  F.  J.  W.  Packman,  Fnokeridge,  Herts— A  method  ofcomprwing  air  la  air-fiiBa 
and  an  improved  air-gtm 

f>a(«d  ^o-Mmbsr  T. 
9352.  £.  Hogg,  Charles-Btreet,  Gateshead— ImwoveiDeiita  in  shot  and  shell 
13^4.  W.  H.    Woodhoiise,  FarU&inent-street,  WeetmlnBter— An  improrod  meter  far 

water  and  other  liiinids 
*236«.  E.  Bitumi^s,  Birmingham— A  now  or  improved  eaadl«stifik 
23£8.  J.  Blni^  Chonoe't  llre-brick  works,  near  Dodlej — ImprovianeatB  la  rwverbenklofj 

fUmaccs 
1360.  J.  BlaikJe,  Glai^w— Improvements  in  the  mamdhctan  of  driving  bilts,  itv^ps, 

and  hands  for  machinery 

fkUid  AVvcmft«r  1 
1S02.  L.  Glukraan*  BavfOenitreet,  Dublin— Improvements  In  effecting  deetiie  cooBaa- 

nicationt  in  railwi^  trains 
Sli$4,  J.  Wbitabead,  Patricroft,  Lancaster— Improvementa  in  self-acting  males 
9866.  C.  W.  Bieaums,  John^etreet,  Addpbi— Improvements  in  electric  tdepapha.    (A 

eoaunonication) 
9K>e.  W,  £.  N«rwtoo,  Chanceij-laae— An  imprwed  mode  of  oonstmctl]^  wwa.    (A 

omniniijiiaiLttjiQi 
1372.  C.  D.  Crtu»t<nui,  Elgin,  Moray— Improvements  in  eoa|ding  and  aneoopliag 

railway  caitisges  and  toiling  stock 

PATKNTS  APPLTCD  FOR  WITH  OOMPLETE  SPECIFICATION, 
1311,  J.  C.  BtsJl.  Monkweiirtiujuth— linprti^ed  windlitin  — C)ctt»J*.-r  81 
1319,  C,  Taylor.  Ho)be«^Jc,  newr  Leeds— Impnivemeots  in  mllhi  for  grindlQg  oom  and 
other  sQbst«nces.—Novcmibar  1 


Abefdnre  Local  Board  of  Heallh, — Mr.  W.  8.  Ramplmg,  of 
Liverpooli  has  been  elected  Surveyor  to  the  Bo.tnL  8eveti  can- 
didatea  were  incited  to  present  themaelvea  from  a  very  Uf^ 
nutaber  of  appiicatioDB. 

Bur  If  St.  Edmund^  $  Cemetery  C&mpetUion. — ^The  Committee  of 
the  Burial  Board  have  fieleeted  the  denigos  of  Messrs.  Cooper  and 
Beck,  of  London,  from  thirteen  others  sent  in. 

New  Midland  Canal. — Extraordinary  as  it  may  apr^ear  in  thf 
pr^esent  railway  timea,  a  new  canjd  ts  about  to  be  cut  In  the  Iteart 
of  the  manufacturing  diatrieta.  The  object  is  to  uijit4&  Oldbatn 
with  Mauchesti^r  bv  wmad;  and  the  laud  for  the  purpt^i^e  hae  been 
arranged  for  with  the  owners,  and  all  the  prelinjinaries  agreed  Ux 
The  design  is  to  carry  the  canal  from  Oldham  to  near  Middletou, 
where  it  will  form  a  junction  with  the  Manchester  and  Rochdale 
Navigation.  The  diatauce  is  four  milesg  and  the  ground  »o  very 
imfavoiirable,  that  nine  locka  will  have  to  be  erected  in  tJiat  di«- 
tanoe.  It  will  run  almost  parallel  with  the  Lancashire  and  York- 
shire Branch  Bailwaj  liae  fix^m  Mlddleton  to  Oldham,  aod  Has 
been  un«lert'Jcen  because  of  the  alleged  iDadequacy  of  that  ntQ- 
way  to  supply  the  want«  of  the  mauu&ctorers  of  those  towns. 
It  ts  clear  from  this  enterprise  that  the  war  in  which  we  are  iiow 
engaged  is  not  paralysing  our  trade  and  manu^tures — is  tiot 
diminishing  employment. 

Di9€miery  of  Ejrten»if^  Gypsum  Beds. — It  is  stated  in  some  of 
the  United  States  papers  that  Dr.  Shumard,  who  is  coimected 
with  the  exploratoiy  expedition  under  Capt.  Marcy,  in  SouUi 
Ameria,  havijig  reached  the  head  waters  of  the  River  Braxos, 
had  made  the  discovery  of  Immense  fields  of  sulphate  of  limeii 
one  of  which  he  had  found  means  to  measure  at  its  outcrop, 
which  he  estimated  at,  at  legist,  7CK)  feet  thick.  The  waters  r>f  the 
river  were  excessively  bitter,  and  the  land  unfit  for  agricultural 
purposes,  producing  scarcely  anything,  with  the  exception  of  the 
tree  frt>m  which  gum-arabic  is  obtitmed,  of  which  tne  quantity 
wiu  inexhauhtible. 
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